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Abstract

There is a great a need as ever for practical Human-Computer Interaction (HCI)
research within the field of financial services due to the increased levels of switching
behaviour exhibited by customers as well as possible competitors, pushing banks to
provide a modern, flexible and personal service. As a result a much greater focus has
been placed on Customer Relationship Management (CRM) over recent years. These
factors have led to a large body of research much of which has highlighted the
importance of investigating in new user interfaces and distribution channels that can
effectively communicate with the customer, as well as delivering new and innovative

products.

This work takes a psychological perspective on HCI and the user-centred nature of the
user interfaces and systems under investigation. This research presented here provides
empirical evidence for the thesis that ECAs represent a highly effective tool for human-
computer interactions in future financial services applications, particularly when their
product .portrayals match the pecuniary traits of the customer. ECAs can provide a
personal and effective platform for everyday banking enquiries whilst utilising and
realising an effective customer targeting tool. As well as practical metrics with which
financial institutions can assess consumer behaviour offering a metric that could be

employed to segment customers and predict which products certain groups would be
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likely to consider purchasing. Companies can utilise data derived from such metrics to
strengthen the customer-company relationship and to increase customer satisfaction,

thereby improving the processes for recruiting, retaining and maintaining customers.

iv



List of Publications

Matthews, A., Anderson, N., Anderson, J., & Jack, M. (2008). Individualised Product
Portrayals in the Usability of a 3D Embodied Conversational Agent in an eBanking
Scenario. Paper presented at the IVA 2008, Tokyo, Japan.

Peevers, G., Mclnnes, F., Morton, H., Matthews, A., & Jack, M. A. (2009). The
mediating effects of brand music and waiting time updates on customers' satisfaction
with a telephone service when put on-hold. International Journal of Bank Marketing 27,

3).



List of Abbreviations

ECA
HCI
CRM
FFM

CASA

GSL
HMM
TPS
MAS
PCA
ATM
MMBS
HPP
LPP
HRA

LRA

Embodied Conversational Agent
Human Computer Interaction
Customer Relationship Management
Five Factor Model

Computers As Social Actors

Text to Speech

Grammar Specification Language
Hidden Markov Model

Telephone Preference Service
Money Attitude Scale

Principal Component Analysis
Automated Teller Machine

Money Beliefs and Behaviour Scale
High Planning Propensity

Low Planning Propensity

High Risk Averse

Low Risk Averse

vi



List of Figures

Figure 1. The Male ECA......cccoiiiiiiiiiiirciitn e 29
Figure 4.1. The Blonde Haired Female Banking ECA...........cconiiininnnnnnnne. 40
Figure 4.2. The Brown Haired Female Banking ECA............ccccoovvniniinnnnnnnnn. 40
Figure 4.3. The Blonde Haired Male Banking ECA...........cccocooiiiiniiiinncnnnn. 41
Figure 4.4. The Brown Haired Male Banking ECA..........cccoovinnnnniinecnnnne 41
Figure 4.5. Estimated Marginal Means for Agent Personality..........c.ccccoevniennnnene. 88
Figure 4.6. Estimated Marginal Means for Attribute “Fall into Debt”................... 107

Figure 4.7. Estimated Marginal Means for Attribute “Acceptable to be in Debt”. 108

Figure 4.8. Estimated Marginal Means for Attribute “Think Long and Hard”...... 110
Figure 4.9. Estimated Marginal Means for Attribute “Risk Reward”.................... 111
Figure 4.9.1. Estimated Marginal Means for Attribute “Gut Feelings™................. 111
Figure 4.9.2. Estimated Marginal Means for the Overall Satisfaction Ratings...... 114

Figure 4.9.3. The Number of Counts for the Appearance of the Preferred Agent. 116

Figure 5.1. Estimated Marginal Means of Version Order Against Age for the 142
Mean Usability SCOTES......ceceererurnimruirimiiriiininincsestins et

Figure 5.12. Estimated Marginal Means of Version Order Against H'igher 143
Education for the Mean Usability SCOTes........coceeeeevrnermninrcniininninicnnceeins
Figure 5.13. Estimated Marginal Means of Version Order Against Age for 145
Attribute “Interact Again™ .......cccocevvievenniiniinniiniiininnee s

Figure 5.14. Estimated Marginal Means of Version Order Against Dependants 146
for Attribute “Interact Again® ........cccoveerieiinriciinninienienie e '

vii



Figure 5.15. Estimated Marginal Means of Gender Against Product for
Attribute “Information Reliable” ..........cccocvveirniriininiiiiniiiiitre e

Figure 5.16. Estimated Marginal Means of Version Order Against Higher
Education for Attribute “Difficult” .........coccovvmiiiiiiiinniiie e,

Figure 5.17. Estimated Marginal Means of Version Order Against Higher
Education for Attribute “Stressed” .........cccvmininiinininiiniiieee s

Figure 5.18. Estimated Marginal Means of Products Against Dependants for
Attribute “Friendly” .o..ocoeoeoriiiiireciee e

Figure 5.19. Estimated Marginal Means of Version Order Against Age for
Attribute “Enjoyed INteraction” .........c.cccoeverineiineinininnneinnieisssssesnsssneesessenens

Figure 5.20. Estimated Marginal Means of Product Against Version Order for
AHribute “FIUSIEIEA” .....vviieeiecreenrenerscir ettt s saa e sae e e sanas

Figure 5.21. Estimated Marginal Means of Version Order Against Age for
ALTIDULE “CONLIOL ...eeeerieieceeeeeeeee sttt ss et

Figure 5.22. Estimated Marginal Means of Version Order Against Higher
Education for Attribute “Control”.......cc.cecveereeniiiininniinieeneeeneessee e

Figure 5.23. Estimated Marginal Means of Version Order Against Age for
ALFIDULE “CONCENITALE™ ...c.vveeierreeererererresreeesereeeessstessistsisnesseetssansiosnsssssessssssesssesss

Figure 5.24. Estimated Marginal Means of Version Order Against Dependants
for Attribute “CONCENLIAtE” .......cccvervreririeiiriiiiiesiriniresensesress s senssessassnes

Figure 5.25. Estimated Marginal Means of Age Against Dependants for
ALFIDULE “CONCENITALE” ...vevveeerrrerreereeesireesteeernessenistseresstesisssssassssssssssssassaassssssne

Figure 5.26. Estimated Marginal Means of Age Against Gender for Attribute
“Understood INfOrmation” ...........cceeeeceersernenneininiirenineeniressssessssssessssesanens

Figure 5.27. Estimated Marginal Means of Gender Against Dependants for
Attribute “Understood Dependants” ..........cooeeiveininnmninnnenneencneenin,

Figure 5.28. Estimated Marginal Means of Product Against Version Order for
Attribute “Complicated” ..ot

Figure 5.29. Estimated Marginal Means of Product Against Age for the
REIEVANCE SCOTE...viivieierreerreereeestreeseessreesseessnessstessstassssssnenesssesssssssaessssensnessasessssns

Figure 5.30. Estimated Marginal Means of Version Order Against Age for
ABEIDULE “LISIEN voivveeirrerreeeireeereereenieesesstesinnesnessitssssssssesssnsssesssssssnessessssssssasaness

Figure 5.31. Estimated Marginal Means of Version Order Against for Attribute
CLASTEI ...eveuvirereereeseeeenreessesssessseesueesostesasasssesssbsesssaessssssnssbssabasssaesasassesassessessnessns

148

150

151

152

153

154

156

158

160

161

162

163

164

166

171

176

177

viii



Figure 5.32. Estimated Marginal Means of Product Against Gender for

Aribute “CROSEN .....oiovviieeeeciererineceererrvnsseneens

Figure 6.1. Scree Plot for Pecuniary Questionnaire

...............................................

...............................................

ix



List of Tables

Table 4.1. Latin SqQuare Design.......c.ccocovivvineniiiiiiiiinieiersesee s
Table 4.12. Participants Gender by Age Group Analysis.........cccooeveeieecenrnreeninees
Table 4.13. Usability Questionnaire SUMMAary........cccoevveeerermenvenreneniensenenenne
Table 4.14. Pecuniary Questionnaire SUMmMAry........cccoevveereerrmeneeniensnesinnsnnnnsnene
Table 4.15. Experiment SUMMACY........cccoviviiiiimiieienieniiiieienesnssessesesessessesenonens
Table 4.16. Mean Usability Scores for the Four Different ECA Personality
POILIAYAIS. c.cveveceeeeciie sttt et st e
Table 4.17. Within Subjects Effects ANOVA for the Mean Usability Scores......
Table 4.18. Pairwise Comparisons for the ECA Personality Portrayals................
Table 4.19. Between-Subjects Effects ANOVA for the Mean Usability Scores...
Table 4.20. Within-Subjects Effects ANOVA for Usability Attribute
“Confusion” in APPENdiX 7....ccoevveerinininiiiniicierineiess e
Table 4.21. Within-Subjects Effects ANOVA for Usability Attribute
“Concentration” in APPENdiX 7......cccvvviviiniinieniieniniensenin et
Table 4.22. Within-Subjects Effects ANOVA for Usability Attribute
“Flustered” in APPeNdiX 7........cccvreerruiriiiniinieniensenieressessessssesess st
Table 4.23. Within-Subjects Effects ANOVA for Usability Attribute “Stress” in
APPENAIX Teoenvveriieeieiiieiisiiite sttt s s
Table 4.24. Within-Subjects Effects ANOVA for Usability Attribute
“Frustration” in APPeNdiX 7.....coceveeeriniriniininiinniiniieessise e esnessonene
Table 4.25. Between-Subjects Effects ANOVA for Usability Attribute
“Frustration” in AppendiX 7......cccueervviniiniiniiiiniensseinesssn et sesssesesnsaees
Table 4.26. Within-Subjects Effects ANOVA for Usablllty Attribute
“Complication” in APPendiX 7.......cocevvererrmniniiiininniinenseneeen i
Table 4.27. Within-Subjects Effects ANOVA for Usability Attribute “In
Control” in APPENAiX T..ceueevevecieririenreniiiiiniiieeisrene ettt se st ssseseseenes
Table 4.28. Within-Subjects Effects ANOVA for Usability Attribute
“Competency” in ApPendiX 7......cccceveieimneneieniineinesereee e
Table 4.29. Within-Subjects Effects ANOVA for Usability Attribute “Speed” in
APPENAIX Tttt s s s
Table 4.30. Between-Subject Effects ANOVA for Usability Attribute “Speed”
N APPENAIX Tttt
Table 4.31. Within-Subjects Effects ANOVA for Usability Attribute “Ease of

. USE” IN APPENAIX T.eeeerviviiiiiiiiiiitieti ettt s
Table 4.32. Within-Subjects Effects ANOVA for Usability Attribute “Voice
Clarity” in APpendiX 7......cooeceevniiiminniieiesine s '
Table 4.33.Within-Subjects Effects ANOVA for Usability Attribute “Use

39
47
48
55
56
57
58
58
59
260
260
261
261
262
262
263
263
264
264
265
265
266

266



Again” in APPENAIX 7...coveeveririniiiinieiiinecienresiniese e sb e e s
Table 4.34. Between-Subject Effects ANOVA for Usability Attribute “Use
Again” in APPENdiX 7....cccccviviiniiniiniiiiiicie e
Table 4.35. Within-Subjects Effects ANOVA for Usability Attribute
“Reliability” in AppendiX 7........ccoevvviniiininiiiiiniieiienes s
Table 4.36. Within-Subjects Effects ANOVA for Usability Attribute “Engaged”
INAPPENAIX 7.ttt

Table 4.37. Between-Subject Effects ANOVA for Usability Attribute
“Engaged” in AppendiX 7......cccccvvviniiinininiiiinictnt et
Table 4.38. Within-Subjects Effects ANOVA for Usability Attribute “Efficient”
N APPENAIX Teeorveieiieicieecinieici sttt eb e

Table 4.39. Between-Subjects Effects ANOVA for Usability Attribute
“Efficient” in APPENdiX 7....coveveeerenirriniiniciiiinienieiienercsesersste s erennes
Table 4.40. Within-Subjects Effects ANOVA for Usability Attribute “Needs
Improvement” in AppendiX 7......cceeerirriniineninnininini e
Table 4.41. Between-Subjects Effects ANOVA for Usability Attribute “Needs
Improvement” in APPENdiX 7....c.coevuiriiineniiiientnnnnee et
Table 4.42. Within-Subjects Effects ANOVA for Usability Attribute “Friendly”
IN APPENAIX 7.ttt e

Table 4.43. Between-Subjects Effects ANOVA for Usability Attribute
“Friendly” in APPendiX 7........coieviirimiviiiiiiienntiri e sne s sras e
Table 4.44. Within-Subjects Effects ANOVA for Usability Attribute “Liked
V0ICe” IN APPENUIX 7..overviriiiiiiiriiirtiiiiiceieeset st snesesaes
Table 4.45. Within-Subjects Effects ANOVA for Usability Attribute
“Enjoyment” in APPendiX 7.......ccevviveerenienieriniininninsinscesesnseee e
Table 4.46. Between-Subjects Effects ANOVA for Usability Attrlbute
“Enjoyment” in APPendiX 7.......cccvvvimereimnenneniinenen et
Table 4.47. Within-Subjects Effects ANOVA for Usability Attribute “Polite” in
APPENAIX Tttt et
Table 4.48. Within-Subjects Effects ANOVA for Usability Attribute
“Intimidating” in AppendiX 7........ccctvvininiinininnin e
Table 4.49. Within-Subjects Effects ANOVA for Usability Attribute “Prefer
Human” in ApPendiX 7...c.coceevecrininniininrinniienniienn e ssesssessesssenes
Table 4.50. Within-Subjects Effects ANOVA for Usability Attribute
“Appearance Distracting” in AppendiX 7.......cevvvivenieriiiniennnnnnenenneneees
Table 4.51. Descriptive Statistics for Agent Personality and Gender...................
Table 4.52. Agent Personality-Participant Personality Correlations....................
Table 4.53. Correlations between Participants’ Personality and Their Preferred

Table 4.54. Highest Rated Personality * Extroversion Scale Crosstabulations....
Table 4.55. Preference Percentage Rates for Each ECA Portrayal.......................
Table 4.56. Pecuniary Item-Total Statistics..........evvveviiveiviirnniiiinniisininncieenes
Table 4.57. Varimax Rotation of Two Factor Solution for Pecuniary Items........
Table 4.58. Correlations for Saving-Debt Dimension...........cecvviriinivniennnnennne
Table 4.59. Saving Sensible * Fall into Debt Crosstabulations...........ccccccveennene
Table 4.67. Tests of Between-Subjects Effects for the Saving-Debt Dimension..
Table 4.68. Tests of Between-Subjects Effects for the Cognitive-Expressive

| D11 115 11 L) 1 OO OU IR
Table 4.69. Tests of Between-Subjects Effects for MAS Items.........cccouverinnnee.
Table 4.70. One Sample T-Test on Agent Gender...........cocvevvieiiinneninenneeennenn,

267

267

268
268
269
269
270
270
271
271
272
272
273
273
274
274
274
87
90
92
92
92
94
96
96
97

275
276

Xi



Table 4.71. Means for Gender * Personality Interaction.........ccccceviivirineniinnnnnene 115

Table 5.1. Pecuniary Questionnaire SUMmary..........ccccocvvevveneniineninniineneenenns 128
Table 5.12. Latin Square Design.........cocerveriiriirincinincnineinineessennnnnesessnens 136
Table 5.13. Participants Gender by Age Group Analysis..........coccvervinrinieninnnenne 136
Table 5.14. The Text Box Information........cccccvvviniinincninicncnnincniiicniiiinnen 137
Table 5.15. Experiment SUMMATY....c...ccccivimiiniiniiininiiniineni e 139
Table 5.16. Mean Usability Scores for the Four Different Product Portrayals..... 140
Table 5.17. Tests of Between-Subjects Effects on the mean Usability Scores..... 141
Table 5.18. Between-Subjects Effects for Usability Attribute “Interact Again” 286
N APPENAIX O..oviiiiereereee et aaen
Table 5.19. Between-Subjects Effects for Usability Attribute “Intimidated” in 286
APPENAIX 9.ttt ettt srn e
Table 5.20. Pairwise Comparisons for Usability Attribute “Intimidated” in 287
APPENAIX 9.ttt e s sa e sa e en
Table 5.21. Within-Subject Effects for Usability Attribute “Information 287
Reliable” ” in Appendix 9.......cccooeeevirvinininininiinniicnrrr s
Table 5.22. Between-Subjects Effects for Usability Attribute “Information 287
Reliable” in AppendiX 9.......cccceceeeirneineeniiiiininiiii s
Table 5.23. Between-Subjects Effects for Usability Attribute “Difficult” in 288
APPENAIX 9.ttt e e e s r e ra s
Table 5.24. Between-Subjects Effects for Usability Attribute “Stressed” in 288
APPENAIX Tttt e e s be s
Table 5.25. Within Subjects Effects for Usability Attribute “Friendly” in 289
APPENAIX Tttt s e b a e b s
Table 5.26. Between-Subjects Effects for Usability Attribute “Enjoyed 289
Interaction” in APPendiX 9......cocevuirrierieriiniiniininii e
Table 5.27. Within-Subjects Effects for Usability Attribute “Flustered” in 289
APPENAIX Tttt s e s
Table 5.28. Between-Subjects Effects for Usability Attribute “Engaged with 290
Service” in APPendiX 9......ccccoevviviniiiiiniininii e
Table 5.29. Between-Subjects Effects for Usability Attribute “Didn’t Like 290
V0ice” in APPENAIX 9....covvemveeviiiiiriiieciinrciiitt e
Table 5.30. Between-Subjects Effects for Usability Attribute “Control” in 291
APPENAIX 9.ttt e e
Table 5.31. Between-Subjects Effects for Usability Attribute “Concentration” 291
N APPENAIX 9ottt e eb e r s
Table 5.32. Between-Subjects Effects for Usability Attribute “Understood 292
Information” in AppendiX 9......cccoveiriirniriniriiiinniirie e e
Table 5.33. Between-Subjects Effects for Usability Attribute “Frustrated” in 292
APPENAIX Dottt s
Table 5.34. Within-Subjects Effects for Usability Attribute “Complicated” in 293
APPENAIX .ottt
Table 5.35. Between-Subjects Effects for Usability Attribute “Complicated” in 293
APPENAIX Tttt s ae s
" Table 5.36. Between-Subjects Effects for Usability Attribute “Efficient” in 294
APPENAIX Dttt bbb s
Table 5.37. Between-Subjects Effects for Usability Attribute “Interaction 294
Satisfying” in AppendiX 9.......ccoveeirieiriicniiniini s
Table 5.38. Between-Subjects Effects for Usability Attribute “Text Box” in 295
APPENAIX Dttt e ens veeee

xii



Table 5.39. Between-Subjects Effects for the Mean Usability Score in
APPENAIX ettt b e s
Table 5.40. Within-Subject Effects for the Relevance Score

Table 5.41. Between-Subjects Effects for the Relevance Score

Table 5.42. Mean Product Uptake Scores for the Four Different Product
POItrayals.......ccccervirriiiiniiiiiiicenrct e e r e s
Table 5.43. Tests of Between-Subjects Effects on the Mean Product Uptake

Table 5.44. Tests of Between-Subjects Effects on the Attribute “Presentation”
N APPENAIX ..ottt e
Table 5.45. Tests of Between-Subjects Effects on the Attribute “Text Useful” in
APPENAIX Dottt
Table 5.46. Tests of Between-Subjects Effects on the Attribute “Listen” in
ADPPENAIX ..ottt
Table 5.47. Tests of Within-Subjects Effects on the Attribute “Product Useful”
N APPENIX .ottt e
Table 5.48. Tests of Within-Subjects Effects on the Attribute “Tailored” in
APPENAIX 9.ttt s s sb e bt
Table 5.49. Tests of Within-Subjects Effects on the Attribute “Chosen” in
APPENAIX 9.ttt s
Table 5.50. Tests of Between-Subjects Effects on the Mean Product Uptake
Score

Table 5.51. Correlations for Four Demographic Variables and Risk Aversion
Items in APPEndiX 9....ccocveveireiiniiitiiiiiniin s
Table 5.52. Correlations for Four Demographic Variables and Risk Aversion
Items in APPEndiX 9.....cccoivviiiiiiniiniiniiiici s
Table 5.53. Correlations for Four Demographic Variables and Planning
Propensity Items in Appendix 9......cooveiiiiieinimiinnieeen e
Table 5.54. Correlations for Four Demographic Variables and Planning
Propensity Items in Appendix 9......c.couevviimireviiimninnnteen
Table 5.55. Correlations for Four Demographic Variables and Planning
Propensity Items in AppendiX 9......ccoovevemeimininnn
Table 5.56. Correlations for Five Demographic Variables and Planning
Propensity Items in Appendix 9......ccovemmiinveniinimnniieetr e
Table 5.57. Pecuniary Questionnaire Item-Total Statistics..........ccccovvevenreinrennnan.
Table 5.58. Varimax Rotation of Seven Factor Solution for Pecuniary Items......
Table 5.59. Correlations for Factor one: “Emotional Spenders” of the Pecuniary

Table 5.61. Correlations for the seven Pecuniary Factors and the Mean Product
UPLAKE SCOTES....ccvovenrireeiirisiieiiitcinereete e e ettt en b
Table 5.62. Correlations for the Seven Pecuniary Factors and the Relevance
Ratings for all Four Products.........ccovvieiiiiieinntnee
Table 5.63. Correlations for the Seven Pecuniary Factors and Demographic

AV S 1) (T OO OO OO
Table 5.64. ANOVA results for the Pecuniary Factors and Demographic

A Y S 1) (- TSROSO
Table 6.1. Pecuniary Questionnaire Item-Total Statistics...........ccoveeinirniiininnnnns
Table 6.12. Rotated Factor SOIUtion..........ccoevieniiviinmniinniecnnininninieeienneene

295
170
172
173
174
296
296
297
297
297
298
181
298
298
299
299
300
301
188
191
194
195
196
198
201
202

214
217

xiii



Table 6.13. CUStOMET Profile.......uvurevreerieeiiiiiiiecceerirereeeecrrreresessesereesesssssnnessesse 220
Table 6.14. Item-total Statistics for Anti-Crediters.......ccccvverrecrvvverireecrcreerreererenes 221
Table 6.15. Item-total Statistics for Instinctual Financiers........ccccecveeeievverecrnneeens 221

Xiv



Table of Contents

Chapter One........ocouueeenees cerestesensrnenanrenaes eeseseesesssssesareresenes eeesreeserasasessssasasasseserarerens oy |
Introduction........... ceersssanneesssssnnnes cessessnresssanenense seessessssasenesssnanens cessrssssssstasssanassssanenes w2
Chapter Two...........veeeveennee. cerennsrassesanenes cessnensastranseses cesssssernnsassansessnenns corsrnastssssessantans 5
The Psychology of Human-Computer Interaction and Consumer Behaviour with
Relevance to the Financial Services Sector.........ueeereureeraneene cessnnrssssnansessastesssnnnes veres 0
2.1 Introduction seaneiserssssariesssresssaassteer LsernrttssssiettaseraTernssOsTeTeIstTeensive 6
2.2 Financial Services Industry tesssessenesseserseeaserenerassrasessetssernsssesesesaeietosesessre 7
2.3 Consumer Behaviour and the Link with Social Psychology «..10
2.4 Personality ...... w14
2.5 Personality and Human-Computer Interaction .....coeeeericsscssssenssssssassrssnsssscsccaess 17
2.6 Personality and Economic Behaviour .....iiiiciiineieinisassmenissssscseoe 18
2.7 Behaviour and AttitRdes.....cccenneresericrcrccsssssessesrssssassossnassssnsssrassssassorsassassssesssssscses 20
2.7.1  QUESTIOMNAITES ..eeveeeerenereirisist et ctesiss st sess b stesaebress sbenaesesteraess sasssesesssaesasss shesasns sassesesaenesses 22
2.8  SUNIMATY cireererrecsessssssssesscsonsancsssrossascsssssasesssatssessssssssssssssnssssvessesesssssnase 23
Chapter Three ............u...... cessssesessanans cessressssssnanecees sessssssssssennaesssanes creesnesssssssessarnessnnas 24
Embodied Conversational Agents in Financial Services Applications...................... 25
3.1 Introduction.... 25
3.2 Animated Virtual Agents 25
3.3 Embodied Conversational Agent Designs Used in the Research.....ccccovvericnrenranas 28
3.4 Agent Technology 30
3.5 System Design and Architecture 30
3.6 Speech Recognition 32
3.7 Research Methodology for Usability Engineering 32
3.8 SUMMMATY..uccuiierseeenssantersesssssarsssrsansssatossasssssassssssnssssnsssssvass 34
Chapter Four.......... reessesssnanessssnssssnnanssenes crerssescssaaneressssansanes cesssressssinenesssananssananes vereeee 35
The Effect of Personality Portrayal on the Usability of Embodied Conversational
Agents in a Mortgage Application eBanking Scenario ............. vessresnsssnne sesenssessnane e 36
4.1 INtroduction....eiseoiccnsssssisaressnsessessonsssaessasssasssasessase 36

XV



4.2 Embodied Conversational Agent Designs Used in the Research......ccccccecvceereaneenss 38

4.2.1 Spoken Language
4.2.2 BOAY LANZUALE ..veeverrereerecreerceeeseenertsae sesnissaisississ svesssonssessossssesessessassss snssarassassassssassassanas
4.3 Experiment Design and Procedure ....c..cceeivervrenenesiccisssiscnisniosesses 45
4.3.1 Pecuniary Questionnaire DESIN ......c.ueiiiuiiinniineinieinine ettt s s s st s e 50
4.3.2 Saving and DEbt........cvvveieiere et e s e et snasaenes
4.3.3 TemPOTral ASPECES......crvriiireirisniiistiiissserrossstestesaessers e resrnesnet s b aste saae st enasansaes seesnabanenes sheas
4.3.4 Information Processing Style
4.3.5 Money ALttUde SCale......coouiciiroiniiiinii sttt e s e e s aeees
4.4 Experiment Results.........
4.4.1 Usability Questionnaire Results
4.4.2 Individual Attribute Analysis
4.4.3 Agent Personality and Agent-Participant Personality Congruence..........ooovevevmneescneencscnnac 88
4.4.4 COITEIALIONS cu.vveeericcieieetireivaeeeeeeeeeresee et aesaae it b e e st es b s asanaoss s obaniabese brbasanasbeaeansosasansasns 89
4.4.5 Agent Personality-Participant Personality CONGIUENCE ..........ccovvvmvisueininienormrasnissnnnsesnissenes 90
4.4.5 Pecuniary QUESHIONNAITE ......cccceviieinimiiiciiir s sres e st e s esssass s s s s ssnsennes 94
4.4.6 Reliability 0f SCAIE c.voveeeere ettt sttt e s b s s s s s s s 94
4.4.7 Factor Analysis
4.4.8 Correlations between Questionnaire IEmS.......cceeiriiiininniin e 97
4.4.9 Pecuniary Questionnaire Items and Personality TraitS......ccccocereiuneneininnnnnrnsennisenscn s 103
4.5.0 Inter-1tem COITEIAtIONS .cuccvveiveecrerreerirsrreeesteensaessseesesesevertestestssbisessaes stetrsssassestesssessestasesns 105
4.5.1 FUINET ANALYSIS iuiviereeereerreresrneseeseetmnserecssssisstotnstasies s st sbanssass ensbantenssrebasss srasassessesssesenssas 107
4.5.2 EXit QUESHIONNAITE......c.eiecveerererrrnecereeiestosissesriasstssiss et shosbe s sass ans e sebsstebsssssronasssassnssnsansss 114
4.5.3 INterview COMMENLS ....uveeiererierreerarnreeeereeresisees sbtesssatrasnesssnarssanbosiasssssesssnasassessssnsebesonsssnseses 118
4.6 Discussion and Conclusions 120
4.7 Summary........ 124
Chapter Five........ooeeeee.. crressnsnansnee eressssesesesansaes esrsssseraranssase cessssesesssssessasananane — §7]
The Effect of Individualised Product Portrayals on the Usability of ECAs in and
eBanking Scenario.......... cesrsresssenen cessansacessrenes tresssisssssantessssanessnassessnanseses cesseesesennne 127
5.1 Introduction . 127
5.2 Revised Pecuniary Questionnaire Design . 128
5.2.1 Pecuniary Factors Exploited in the QUeStionnaire ........c.cocomeeiniiiiinninni e 130
5.2.2 MONEY ALHEUAE c.ecoveeireeieiit ittt s ev et st s st s st b e s st e r e st se st st asre s 130
5.2.3  COZNILIVE SEYIE c.ueriiireeretrie it i st et tas et st b e s v b e e st er e nna b sesen s 130
5.2.4 Economic BEN@VIOUT......cccceeiiiviniimienrereriseene e sresesnineresesstessessens e srssasssesesenassssnsassnans 131
5.2.5 Background Characteristics............ ettt biee et er e reera st eteeabas ee A ea et eeers e en s eenaRes e sresresene 132
5.2.6 Psychological TraitS ......ccecveiviriinsimicrcntiiriens st st st sre s st s esen b s nae s 132
5.2.7 Credit (and Saving) AtHIUGES.........oceririeiiinintinrreces et s st aser s et see s 133
5.3 Product Uptake Questionnaire Design 134
5.3 Experiment Design and Procedure.... 134
5.5 ReSUItS ecrerrcirirernrerssscsesssssonniresessonaasascsnanses . 141
5.5.1 Usability Questionnaire RESUILS .......ccevvrtirininiiiririecreresie st nssiore s snes e e senesneses 141
5.5.2 Mean UsSability SCOTES ......ceoerueirirmminiiieiiiiiiie s ettt st stes et e sees s st sans e s ssenesas 141
5.5.3 Individual Usability Attribute AnalysiS......ccceevivuiiriiiiiiinin e e 145
5.5.4 Product Uptake Questionnaire Results........cocovvviviieiiiiiiniinin et 174
5.5.5 Mean Product UPtaKe SCOTES ......ocvuiiiviiirmiiesistesescntrenssrentsaesrssassesassassssessssssuensssesnssesseos 174
5.5.6 Product Uptake Attribute AnalysiS.......cccooivvvivmimiiniciinr sttt sns e e ses 175
5.5.7 Demographic COrrelations .........cceveeinnimniiniiniiii et svs s sesssrsssassaesssss s nssses 182
5.5.8 Pecuniary QUESHIONNAITE ......ccccuereiueriririemnrisiiiirie st sren et eassbsssbnssssssssasssssassesssressenens 188
5.5.9 Reliability 0f SCaAlE ....ccerviivrieitiiiitiiit e s st e 188
5.6.0 Factor ANAlYSiS...cccvsuieircernriiisisriiineiiis e e sesaresaesrss e n s s stas ens s abassnenase s bssaenansenseneesas 190
5.6.1  COTTEIALIONS ... e et e ceie e e e ctesaestse st sae s sbe st en b e b besaae st beas bobesenseresobesosnanns snssrnsssassnnas 194
5.6.2 Pecuniary Questionnaire Factors and Demographics..........covuvmimvnieenineinnrinnsiniesinionens 200

xvi



5.6.3 FUIhET ANALYSIS cuciviivrireeriienrrreenrersnisessasstaerssrecsnesessessessssessassaosnens sosssasasessasessassassavasons 203

5.7 Interview Comments 204

5.8 Discussion and Conclusions .2006

5.9 Summary 211
Chapter Six.......... cesessennnessaetssenessssnsenannnes cessssenantereeteressssennanasesesssnane cesssnnenenresses weee 212
Empirical Evaluation of the Pecuniary QUESHIONNQITE ......cuverueeraereesereareerenssaranness 213

6.1 Introduction : w213

6.2 Reliability of Scale 213

6.3 Factor Analysis 216

6.4 Discussion and Conclusions 220

6.5 Future APPIicAtions ......cevevuiccreecsraesrsanccsnsaessassssnnes 223

Chapter Seven.......... cesesrssasesssssnanessnnens cessressssannasssssesanessrnrasess vessrsssssatsssssnsasessasnssssans 225
Conclusions and Suggestions for Future Work .........ecceevvueeercinnnne cossssssssssesssssse 226
Bibliography............ee..... resassssessssaresessanane cessrsessssnseresssssasessnnane vessesssssnresssssnassssannsens 235

Appendix I .......oeeevvrvreennannee ceesssssssresnanasasasarans ceeanesssarasesesarennssnasasase tesesessesssssssnasenans 240
SCIIPLS 1ueverrrererrsrruereesssrsaetessarrs st ensstessassasss st sbasaesssese st o4ssasasbossbas s et arsessasassass ersnarabasnasnsbestansas 240

Appendix 2............ . cessessesssnnenessnanes crersnresssansaressnnanes cresssssssrssnssssanenanes 242
Usability QUESHONNAITE. ... coerrrieeceeeereecersiiissisisiisiisie s st st sbeaesresssesbesass s nssssssssasasesbenasasas 242

Appendix 3 .............. cessearerresssnsnenssens S, crsssesssssantenssssanaisesenes . 4
AVALAr PerSONALILY ..covveereicirccnrei ettt s s e s e s e e e e s et e en s aas 247

Appendix 4 ............ cesesstantssssssnsassessssarssessrssansssnanane cresssessssnesnsssssanessasnanene AL/

EXit QUESHONNAITE. ... cverrereesrerrereesenimncerienminessesessssississnss s ssssssnssinsasss shssasssssnsase saansnsesassassesasansasis 250

Appendix § .......euuene. ceessasensesssenanens cessennssssssnnsesessnnnns seetessssantesssensnresnaaneses R AT

Demographic QUESHONNAITE......cviiiiiiiiieiriienieriseiet st e e e rsas s e sess e sessennenssssesns 254

APPERAIX 6 cvvvvvririrviivnrecenrunserunesasansessesessssessssssssssssssssesisnssssssasasssssssssssassssssssssssssssass 299
Pecuniary QUESLIONNEITE ......cvveveererereereninesesessons it sinee st sresstosssessessss ssssesssusssess shassesasessasans 255

Appendix 7 ...eeeiirennene. cerssssenassssannnnee cossarsnssssanaranes cesrrsessseneassssananaeens ceraresssssnnesssnnene 259
Results from Chapter 4, ANOVA Tables........cccceiveaniinniniiimiiine e s siesasssssssssons 259

Appendix 8 .......uueeeeeiiinannnn cossssessnssssranersns cessssssssansestrasessenens cessssssnsasescsssrennane cesnsensens 278

Pecuniary Questionnaire (FeVISed) ....c..ccerevceernriniruiniieriiiirini et sesssss b sasssressens ssssase e s 278

Appendix 9 ....eeuuuveeeeeniuannnnn cerssressssssanecsranaee cosssersssssnnessssnnanne ceerssesssssesesessanssearas cesnnes 285
Results from Chapter 5, ANOV A Tables........ccooiinniininnininininmiie s e sssssssssessssane 300

Appendix 10........ rerseresessnensanne cessssessssesannasene cessesesssasesnssnsneneses cressesessssssnesssenanesseneas . 285

Product Purchase QUESLIONNAITE...........covvrverreriecmcrerne s se st s st sressasssssessasas srsssessaoss sssassnses 285

Appendix 11 ............. cessarsresnssssennanes cesssesessersnaseses S —— S 287
Usability QUESLIONNAITE......c.ccvereirreirie sttt st st et eesbobe asbaste srasss aass saneseesranasneans 287

Appendix 12 ........ueeeeeneneeenen crssssaresssassananes eessrsentatstessesssssnnssnsresesees coeseseratrsesssssnansanes 292

EXit QUESHONNAITE...c.oceerrrieiriiirciriiittitirtter e s es e ra e e cres b se obe saeessesasar s ansesanesras snananseane nes 292

Appendix 13 .uvevevonsseon. ceesesesussssssaseen ceeesusssasesssssssasssaesssaesassasens ] %

Demographic QUEStIONNAINE.....o.covereriumiriiiieine ittt st es e stss s et s ressrssns e sassn et ses 295

Appendix 14 .............. cresserersessenernasene cessssnsessssnstessssnaatasessanaresssnares cesresssnssssanssasesssnass 297
SCIIPLS weuvrrirrereescriere ettt st i it s e s s bassaba shes ebaaes shes snaeas s s e Re R sR e R sres e ae e R e Ren e e s 297



Chapter One



Introduction

The thesis expounded in this work is that Embodied Conversational Agents (ECAs)
represent a highly effective tool for human-computer interactions in future financial
services applications, particularly when their product portrayals match the pecuniary
traits of the customer. ECAs can provide a personal and effective platform for everyday

banking enquiries whilst utilising and realising an effective customer targeting tool.

The motivation for this research is to make a contribution to knowledge in the field of
ECAs, and gain insights on how best to realise their practical application. The
foundations of the research are theories of personality traits and pecuniary traits as
applied to ECAs. The research is based on a series of practical experiments conducted
to explore the usability design issues of ECAs within (virtual reality) banking
applications, resulting in the design and validation of a new empirical metric for users’
pecuniary traits, enabling financial services applications that incorporate ECA

technologies to be designed more effectively.

The research described here begins in Chapter 2 with an examination of the theoretical
foundations for these studies, with a review of the relevant literature on consumer
behaviour and Human-Computer Interaction (HCI), emphasising the multi-faceted and
varied research in these fields. The importance of studying consumer behaviour is
identified and a number of key factors affecting this are discussed. The chapter also
details the connections and foundations of HCI with the disciplines of psychology and
social psychology. These are points of departure for the research work being presented

here, in identifying how models of human personality and attraction and their



application to HCI - and more specifically ECAs - can potentially improve the quality
and satisfaction of the user interaction. The chapter then goes on to link the disciplines
of psychology and economics to discuss pecuniary traits and behaviours of consumers
of financial services - a central interest in this research. Finally this chapter addresses
the issues and methodologies involved in practical measurement of usability,

personality and pecuniary traits.

Chapter 3 describes the technologies used in the experiments reported here. Details of
the virtual agent graphics, the speech recognition and speech synthesis technologies and
the architecture and eBanking application designs using ECAs employed in this

research are covered within this chapter.

Two empirical investigations of ECAs, their design and possible practical applications,
are then presented, together with a discussion of the results of qualitative analysis of a
new pecuniary questionnaire, proposed here. Chapter 4 compares designs of 3-D virtual
ECAs in an eBanking mortgage application scenario with ECAs differing in terms of
gender and personality. In the experiments, participants were asked to perform tasks
with each ECA, completing usability questionnaires and personality questionnaires for
each ECA. Participants also completed a personality questionnaire to assess their own
personality traits, and a pecuniary questionnaire to assess their attitudes towards
financial matters. The findings of this experiment serve to define the details for the

experiment design discussed in Chapter 5.

Chapter 5 compares scenarios portraying two different products via an ECA in an

eBanking scenario. The ECA was a male extrovert agent design based on previous



results and was used to administer a service that offered common banking tasks as well
as portraying four different product offers. Participant’s attitudes on pecuniary traits
were again assessed to investigate correlations between pecuniary attitudes towards
planning and risk and participants product choice. The results offer evidence that the
participant’s demographic and economic situation affects the relevance of a given
product. Participants felt more positively towards the service and the ECA when they
felt the product was relevant to them and their needs. Factor analysis on the pecuniary
questionnaire data identified seven non-overlapping factors that in turn correlate with
several demographic and economic variables as well as product uptake scores, offering
a metric that could be employed to segment customers and predict which products

certain groups would be likely to consider purchasing.

Chapter 6 reports further detailed analysis of the pecuniary questionnaire with a larger
sample size to improve statistical validity. These results provide evidence to support the
future use of this metric in that customers’ attitudes can be categorised into seven

factors and these factors have good reliability.

Chapter 7 details the main fmdingé and the contributions that this research provides and

makes suggestions for further work.



Chapter Two



The Psychology of Human-Computer Interaction and
Consumer Behaviour with Relevance to the Financial

Services Sector

2.1 Introduction

This research seeks to identify practical metrics with which financial institutions can

assess consumer behaviour. Companies can then utilise data derived from such metrics

to strengthen the customer-company relationship and to increase customer satisfaction,

thereby improving the processes for recruiting, retaining and maintaining customers.

The study of consumer behaviour helps firms improve their marketing strategies by

understanding issues such as:

The psychology of how consumers think, feel, reason and select between
alternative brands and products;

The psychology of how the consumer is influenced by their environment (e.g.
culture, family, media);

The behaviour of the consumer while making other purchasing or investment
decisions; limitations in consumer knowledge or information processing
abilities that influence buying decisions;

How consumer motivation and decision strategies differ between product types,
which in turn differ in their level of importance or interest for the consumer; and
How companies can adapt and improve their marketing campaigns and

strategies to more effectively reach the consumer.

This work takes a psychological perspective on HCI and the user-centred nature of the

user interfaces and systems under investigation. All fields involved in HCI share the



goal of producing interactive systems that can be used efficiently, effectively and with
satisfaction (Frékjar, Hertzum & Hornback, 2000); these are three of the core usability
facets. HCI is a multi-disciplinary approach which can be applied to many different
sectors and areas of business and everyday life. Inextricably linked to HCI is usability.
This can be defined as “ease of use plus usefulness” (Hartson, 1998). The work
presented here is embedded within the financial services sector so it is necessary to
outline the aspects are under investigation, and how previous research in the fields of
agent technology, psychology, usability and economics has contribut;::d to and motivate

this research.

This chapter will illustrate and discuss how developing and investigating consumer
interactions (within the financial services sector) with different interfaces, affect the

attitudes that are formed of the company and the brand.

2.2 Financial Services Industry

Following on from the deregulation of the financial services industry the need for
studying consumer behaviour has never been more apparent. The deregulation and the
emergence of new technologies have destroyed the previously rigid structure of the
industry giving way to more flexible and transparent methods of banking (Beckett,
Hewer & Howcroft, 2000). Consumers have more product choice and more information
available about their choices. This has led to increased levels of switching behaviour
exhibited by customers as well as possible competitors, pushing banks to provide a
modern, flexible and personal service. As a result a much greater focus has been placed

on Customer Relationship Management (CRM) over recent years. The aim of such



strategies is “to build long term, profitable relationships with specific customers” (Ling

& Yen, 2001).

All of the above factors have led to a large body of research much of which has
highlighted the importance of investigating new user interfaces and distribution
channels that can effectively communicate with the customer, as well as delivering new
and innovative products (Costanzo & Ashton, 2006), particularly to encourage saving.
Consumers need to be able to distinguish between the product offerings of competitors
and institutions need to indentify profitable groups of consumers. There are two main
factors known to be critical in a customer’s choice of financial institution - the ease of
doing business (usability) and the quality of personal service (Athanassopoulos, 2000;
Levesque & McDougall, 1996). Usability has been shown to influence user attitudes,
emotions and acceptance of the design of a system; as have the personal interactions
(Nielson, 1993; Hartson, 1998). It therefore seems that introducing new technologies
that are usable and can be perceived as personable, either be utilised online or via a

kiosk in a branch are vital requirements for banks.

The technology utilised and investigated in the research presented here was chosen as it
offers the potential to fulfil the needs of the customer, offering effective communication
as well as delivering the products and services required, therefore hopefully satisfying
the customer’s expectations. The technology exploits virtual reality software. The study
of virtual agents or ECAs aﬁd their possible applications is still relatively new. There
are many ways in which these ECAs could assist in the financial services industry, offer
customers greater choice and personable services and the bank more ways in which to
save on valuable resources. Chapter 3 will describe the technology and previous

research in this field in more detail.



With this new focus on CRM, customer-centred design and marketing strategies it is
imperative that more research is conducted into how companies can target and
communicate with their customers more effectively. There are several methods
commonly employed to target customers, for example segmentation and profiling these
can be done in a number of ways but the most popular being customer mapping' and
data mining®. Segmentation involves dividing customers into groups so that those
members of one group are as similar as possible to the members of that same group,
whilst being as different as possible from member of other groups/segments (Harrison,
1994). This then enables companies to treat each segment differently by; providing
different products, offering different price packages and distribution strategies.
Segmentation of customers can bridge the gap between money-saving standardisation
practices and the individual service. Many of the previous research in this area has been
uni-dimensional, however part of the research presented here takes on a more
psychographic approach (assessing basic personality characteristics, attitudes and
beliefs). Profiling can occur after segmentation, allowing companies to form individual
profiles detailing behavioural patterns, demographic information, and product
preferences so on and so forth. By drawing upon demographic information,
psychological characteristics and customer information files customers’ preferences,

needs and attitudes can be directly accessed.

! This can be a map based on geographical, attitudinal or behavioural information.
2 Data Mining can be defined as the process of extracting or detecting hidden patterns or information
from large databases (Berry & Linoff, 2004).



2.3 Consumer Behaviour and the Link with Social Psychology

Competition is high within the financial sector and the use of advanced technology in
retaining and appealing to new customers is crucial. So, the relationship between an
individual’s behaviour, the reasons behind that behaviour and the resulting relationship
with this technology must be investigated. In the multidisciplinary fields of HCI and
consumer behaviour research there is large interest from social psychologists,
particularly in the transfer of theorems from interpersonal relationships. Banks must

aim to build not only short-term relationships with their customers but long-term ones.

Social psychology postulates several theories underpinning one individual’s initial
attraction to another individual and their development and maintenance of these
relationships: and researchers in consumer behaviour and HCI have in turn adapted

these theories in terms of products, brands and computers.

What makes us as humans attracted to some people or products more than others?
There are several principles that facilitate who and what we are attracted to, not
necessarily with equal weighting and with differing support from the theorists; physical
attractiveness, proximity, familiarity, reciprocity; similarity and complementarity of
needs (Hogg & Vaugﬁan 1998). Physical attractiveness (in the Western world) is
usually one of the first things we notice about a person, company or product; and we
evaluate them according to individual tastes. It has been shown through many studies
that more often than not an attractive person is rated more positively, are more likely to
receive high evaluations of written work (Landy & Sigall, 1974); recommended for a
job (Dipboye et al. 1977); more likely to have jurors be lenient on them (Sigall &

Ostrove, 1975); and as being happier more successful people who have better
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personalities than less attractive people (Dion et al. 1972). The simple rule of proximity
has been shown to affect who we are attracted to. One study carried out in a housing
complex found those who were living on the same floor were more likely to be friends
with each other than those from different floors or buildings (Festinger et al, 1950).
Familiarity generally leads on from proximity; repeated encounters will occur more
often if we are in close proximity to that stimulus, and it has been found that repeated
exposures to a stimulus increases your liking of others (Zajonc, 1968). The reciprocity
principle states that we tend to like those who like us and dislike those who dislike us.
The effect of similarity, in particular of attitudes and values has been demonstrated in .
several classic studies in the 1960’s and 70’s. For example, students who were
attending university were given rent-free accommodation in return for answering
questionnaires on their attitudes and values: once before arrival at their accommodation
and on several occasions after. Attraction was measured between the students and any
attitudes changes that had occurred. Results showed tHat proximity was the biggest
factor in attraction initially but as time went on, attraction seemed to be more related to
the similarity of attitudes (held before they arrived) (Newcomb, 1961). A theory based
on the ‘complementarity of needs’ postulates that we look for others who will satisfy
our needs; these usually being opposites, for example a dominant individual will look
for a submissive partner. Although this theory has received mixed support since its
relevance varies with the different stages in a relationship i.e. it might not occur at the
start, in attraction, but later on in the maintenance or love aspect of a relationship

(Lipetz at al. 1970).

There are several other theories of attraction which all offer different perspectives. The

main theories involve those based on ‘balance’, ‘reinforcement’, and ‘social exchange’.
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These theories have been applied to consumer psychology too, in differing degrees. All
offer some insight as to why we might choose one product or company over another.

An overview of each of these psychological theories is presented in the next sections.

Theories based on ‘balance’ (Heider, 1958), which can only be applied in certain
interactions, postulate that we like people who are similar to ourselves because this
increases the chances of a positive feeling due to the affirming affect. They focus
mostly on the cognitive and emotional state of a person rather than an objective view.
For example a cognitive imbalance (dissonance) might occur when someone we like
expresses a view that contradicts our own, such that something must give in order to

return our internal balance (Hogg & Vaughan, 1998).

Models based on ‘reinforcement’ (Byrne, 1971) in their simplest form suggest that we
like those who are present when we experience a positive feeling, which is a reward in
itself so becomes reinforcing. There is another branch to this model; the reinforcement-
affect model (Byrne and Clore, 1970). This relies more on association, for example, we
can like a person or a neutral stimulus just because they were present at the time
positive feelings were experienced and those feeling were recognised. To illustrate this,
one study told participants to rate how much they liked or disliked a stranger based on a
statement (a neutral stimulus). These statements were either given to them in a
comfortable environment (few people present and comfortable room temperature) or
uncomfortable environment (hot and crowded). The results showed that the stranger’s
statements had become associated with the negative feeling felt during the physically
uncomfortable condition because participants liked the strangers less after experiencing

the uncomfortable condition (Griffit & Veitch, 1971).
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Theories based on ‘social cxchange’ (Hormans, 1961) are more complex when
compared to the others; they recognise the more interactive nature of relationships.
There are several facets to such models, all of which play a vital role in the
development of a social exchange relationship. The cost-reward ratio relates to the idea
that the degree of liking someone is determined by the cost of gaining a positive reward
from that person. These rewards could be goods (products or objects), information
(advice, or opinions), love (affection or warmth), money (coin or something of value to
that person), services (belonging to that individual) and status (a high or low prestige
related judgement) (Foa & Foa, 1975). The aim is to minimise the cost of this exchange
and maximise the rewards. Another important aspect of the social exchange theory is a
person’s comparison level which is a standard that develops over time and allows self-
judgement of a new relationship. There are several adjustments to this theory depending

on which culture it is being applied.

There has been a large body of work that has investigated the process of how humans
build and maintain relationships with computers and ECAs, building trust and
maintaining long-term relationships (for example Cassell et al, 2000). The research
presented here seeks to create realistic and responsive agents that have the ability to
interact with users naturally because they not only make the experience easier and more
enjoyable, but also open the door for sales, and for motivational and persuasion
techniques to be employed. Interactive computing systems that are designed to change
people’s attitudes or behaviours have been defined as ‘persuasive technology’ and the
subsequent emerging area as Captology (Fogg, 2003). Similarly ‘relational agents’ have

been identified as computer-generated lifelike entities that can build durable, social-
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emotional relationships with their users (Bickmore & Picard, 2005). These ideas have
been employed in the design of the first experiment presented in Chapter 4, developing
an ECA that can motivate and persuade customers through relational strategies such as

trust and personality similarity.

2.4 Personality

There are many factors that affect consumer behaviour including demographics, social
expectations, laws of attraction as well as personality and self-image. Many researchers
have investigated the link between personality/self-concept and consumer behaviour
and their effects on the brand or product (for example Kassarjian, 1971, Sirgy, 1982,
Shank& Langmeyer, 1994, Aaker, 1999). Personality is fundamental to any ECA
design for a user interface as it can shape the type of social relationships that evolve and

even impact on the satisfaction for the participant (Dryer & Horowitz, 1997).

Within the field of psychology there are several accepted theories on personality. A
general definition of personality is the patterns of behaviour, thought, and emotion that
are unique to an individual, shaping the ways they interact with others across different
situations. Personality research is based on several broad paradigms: psychoanalytical,
trait, behaviourist and humanistic. The trait approach is probably one of the more
widely accepted approaches, although research and debate in all these areas continue.
The three most prominent theorems within the trait approach are the sixteen personality
factor system (Cattell, 1947), the three factor approach (Eysenck, 1970) and the five-
factor model (Costa & McCrae, 1992; Goldberg, 1992). The five-factor model (FFM)
was chosen as the framework for investigating personality in the current study as its

adjective response checklists are advantageous in requiring little space or time for
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administration and little effort for processing. The commercially-availably personality
tests NEO-PI-R? (240 items) and NEO-FFI (60 items) were developed based on the
FFM. Some of the major advantages of these assessments are there has been a
substantial amount of reliability and validity research conducted with them (Goldberg,
1992; Trapnell & Wiggins, 1990) and they have been applied in a variety of different

domains.

The FFM posits that there are five basic dimensions of personality which remain
consistent over time, Extraversion, Agreeableness, Emotional Stability (Neuroticism),
Conscientiousness and Openness. The theory emphasises that stable and 'underlying
dispositions (i.e. traits) are the primary determinants of behaviour. “Traits are
characterised as general, enduring internalised characteristics of the individual that
function as a predispositional basis for behaviour tendencies across a broad range of

diverse situations” (Endler & Rosenstein, 1997).

Each of the five basic traits / dimensions contains six facets and each facet has a
number of relating adjectives. The Neuroticism dimension is characterised by the
facets; Anxiety (related adjectives; fearful, tense), Angry Hostility (related adjectives;
irritable, excitable,), Depression (related adjectives; worrying, pessimistic), Self-
consciousness (related adjectives; shy, timid), Impulsiveness (related adjectives;
moody, irritable) and Vulnerability (related adjectives; anxious, careless). The
Openness dimension is characterised by Fantasy (related adjectives; dreamy,

imaginative), Aesthetics (related adjectives; artistic, inventive), Feelings (related

3 Revised NEO Personality Inventory (NEO PI-R) developed by Costa, P. T. Jr. and McCrae, R. R. for
use with adult men and women (without psychopathology). It is a psychological personality inventory
measuring the Five Factor Model: Extraversion, Agreeableness, Conscientiousness, Neuroticism, and
Openness to Experience, as well as the six subordinate facets of each of the "Big Five" personality
factors.
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adjectives; excitable, spontaneous), Actions (related adjectives; wide interests,
adventurous), Ideas (related adjectives; idealistic, curious) and Values (related
adjectives; unconventional, flirtatious). The Agreeableness dimension is characterised
by Trust (related adjectives;, forgiving, trusting), Straightforwardness (related
adjectives; uncomplicated, naive), Altruism (related adjectives; warm, gentle),
Compliance (related adjectives; patient, tolerant), Modesty (related adjectives; self-
conscious, passive), Tender-mindedness (related adjectives; friendly, warm). The
Conscientiousness dimension is characterised by Competence (related adjectives;
efficient, self-confident), Order (related adjectives; organised, thorough), Dutifulness
(related adjectives; careful, active), Achievement striving (related adjectives; ambitious,
enterprising), Self-discipline (related adjectives; organised, efficient), Deliberation
(related adjectives; careful, cautious). The last dimension of Extroversion is
characterised by Warmth (related adjectives; friendly, warm), Gregariousness (related
adjectives; sociable, outgoing), Assertiveness (related adjectives; aggressive, assertive),
Activity (related adjectives; energetic, hurried), Excitement-seeking (related adjectives;
pleasure-seeking, daring), Positive Emotions (related adjectives; enthusiastic,

humorous).

For the purposes of the experiments presented in this research (Chapter 4) only one
dimension (extroversion) was investigated since it was judged that for an ECA designed
to provide a financial information service, the other four traits were of little interest as
no user would want a neurotic, disagreeable, hesitant or careless ECA as a financial
service provider. As a consequence the ECAs investigated in the first experiment

(detailed in Chapter 4) were designed to portray either an extrovert or an introvert
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personality type based on characteristics outlined in the FFM. The aim was to design

the ECAs so they portray identifiable and realistic personalities.

2.5 Personality and Human-Computer Interaction

There have been several studies that have explored the theoretical link between
personality and HCI. The two hypotheses that have received most attention are the
similarity-attraction hypothesis and the complementarity hypothesis. As mentioned
previously the similarity-attraction hypothesis is an elegant theory which postulates that
people are attracted to others who hold similar attitudes to them, have similar
personalities and/or share physical and demographic characteristics (Furnham &
Heaven, 1999). The theory of complementarity of needs (Winch, 1958, Cited in Hogg
& Vaughan, 1998) suggests that people seek others who can best satisfy their needs, for
example a dominant person would prefer to interact with a submissive partner (Hogg &
Vaughan, 1998). HCI researchers have borrowed from social psychology and applied
these theorems to human-computer interactions. Studies have provided contradictory
evidence in relation to each of these theories.. Even in limited experiences, such as with
text-only user interfaces it has been shown that extroverts prefer interfaces that present
the information using language that is associated with extrovert traits and introverts
prefer the use of introvert traits. The interfaces that matched the user’s personality traits
were judged more positively, rated more attractive, credible and informative, thus
supporting the similarity-attraction hypothesis (Nass, Moon, Fogg, Reeves, & Dryer,
1995). Support has also been provided for this hypothesis from studies that found that
participants preferred interacting with a computer that exhibits a similar personality to
their own (with regards to dominance) (Moon & Nass, 1996). However, others argue

that although the complementarity principle needs reviewing there is evidence that
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people prefer to interact and are more satisfied with the interactions if the computer
exhibits the opposing behaviour (with regards to dominance) (Dryer & Horowitz,
‘ 1997). The first experiment discussed in this research sought to investigate the
correlation between the computer’s personality and the user’s personality, thus applying

the similarity-attraction hypothesis to HCI.

2.6 Personality and Economic Behaviour

Research has attempted to address the probable link between economic behaviour and
personality (Brandstétter & Konigstein, 2001; Kurzban & Houser, 2001; Lunt &
Livingstone, 1991; Nyhus & Webley, 2001; Verplanken & Herabadi, 2001; Yamauchi
& Templer, 1982; Zaleskiewicz, 2001). Evidence from such studies is offered in
support of the existence of personality characteristics as being amongst some of the
main dri'ving forces behind consumers’ economic behaviour. Attitudes toward financial
issues will have a significant motivating effect and thus an ability to predict an

individual’s economic behaviour could be extremely valuable.

From the area of literature that focuses on consumer’s behaviour, particularly regarding
saving and borrowing, three prominent issues emerge. These are firstly, attitudes held
by the consumer about saving and borrowing; secondly, attitudes towards money itself
(Nyhus & Webley, 2001; Perugini & De Raad, 2001; Yamauchi & Templer, 1982); and
finally consumers’ thinking styles (Verplanken & Herabadi, 2001; Zaleskiewicz, 2001).
A large proportion of the published literature on this topic reveals an influence of
personality on economic behaviour. However, there is disagreement on exactly how
and what traits influence economic attitudes and subsequent behaviour. The most

commonly used tool in the aforementioned studies is the development and
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administration of questionnaires. Many of these questionnaires focus on one aspect
only, for example risk (seeking and aversion) behaviour (Zaleskiewicz, 2001).
However, one study (Lunt & Livingstone, 1991) employed a questionnaire that was
constructed from a variety of different concepts such as, demographic details, income,
financial strategies, judgements and expectations as well as patterns of shopping and
coping strategies; all identified from previous empirical work. The responses to this
questionnaire were then correlated with certain psychological factors. A similar
structure has been utilised and applied to the pecuniary* questionnaire being developed
for the current research. Therefore, three of the key concepts (attitudes held by the
consumer about saving and borrowing, attitudes towards money itself and consumers’
thinking styles) have been combined to produce the first version of the questionnaire
(detailed in Chapter 4) to allow correlations to be analysed between these concepts and

the NEO-FFM personality traits of the individual as well.

The aim of the pecuniary questionnaire being developed as part of this research is to
measure correlations between the responses to the questionnaire and the personality
traits. The questionnaire was initially divided into sections that focus on several
different aspects of attitudes relating to money and finance. For example, it assessed
respondents’ attitudes towards saving and debt, as well as towards the temporal aspects
of saving (for example whether they are forward thinking or just think for the present),
also their thinking and processing style and finally their attitude towards money itself. It
was hypothesised that this could lead to experiments that would utilise any correlations
between these responses and individuals® personalities in order to develop an ECA that

will be personalised, and in turn aim to predict and/or influence customers’ behaviour

4 Pecuniary — of or pertaining to money.
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through their interaction with the ECA. Such experiments could also attempt to gather
information to allow the prediction of financial motives in using specific financial
service modalities, such as the Branch, ATM, Internet, and Kiosk. One benefit of such
predictions is the possible elimination of customers’ avoidance strategies and
movement to using money-saving service options, for example encouraging customers
to migrate from their Branch to Kiosks, ATMs and the Internet to conduct the majority
of their transactions, with potential cost savings. In other words the pecuniary metric
could allow for segmentation and targeting of customers financial attitudes, allowing
for an ECA to provide tailored information about the most suitable products for that
individual. By utilising the resources available to the Bank such as financial status and
demographic information through which they would be able to infer an individual’s
position on the pecuniary scale, they would in turn be able to target specific attitudes

through the tailored information provided by an ECA.

2.7 Behaviour and Attitudes

An important aspect of psychology in the study of consumer psychology is the link
between attitudes and behaviour, particularly as questionnaires are one of the most
popular methodologies. The link between attitudes and behaviour is well documented
within psychology (for example, Fishbein, 1967). There are several theories behind
attitude formation and structure. The main ones being; the one-component attitude
model; the two-component attitude model (Allport, 1935, Cited in Hogg & Vaughn,
1998); the three-component attitude model (for example, Rosenburg & Hovland, 1960);
and the cognitive-consistency theories (a combination of several theories). It is
important to consider how attitudes are formed before any assessment of how they

affect our behaviour can be undertaken.
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The one-component theory is holistic in the sense that it is not only the simplest theory
but postulates that an attitude is “the degree of positive or negative affect associated
with some psychological object” (Edwards, 1957, p.2). The two-component theory
(Allport, 1935), hypothesizes that an attitude is first of all a mental state where we are
preparing to act (state of readiness), and secondly that it can guide our evaluative
responses due to its ability to be generalised. The three-component model is one of the
more popular theories on attitude that consists of cognitive, affective and behavioural
components. Many academics and theorists have challenged this theory due to its
presumption of links between attitudes and behaviour. However it is still one of the
most researched and supported theories. The theory also stresses that attitudes are
relatively permanent (persisting across time and situations); are limited to socially
significant events or objects; and can be generalised. The cognitive consistency theories
emphasise that individuals strive to maintain an internal consistency between their
beliefs and when inconsistency arises, they become unbalanced and disturbed by this
dissonance. The outcome of this is that we endeavour to maintain and restore
consistency, i.e. change our behaviour or situation to restore balance. These theories are

key in attempting to explain the link between attitudes and behaviour.

The function of attitudes is not clearly defined either. Some are more explicit in their
definition than others. For example it has been proposed that there are different types of
attitudes each performing a slightly different function (Katz, 1960). These functions
have been defined as knowledge, instrumentality (means to an end), ego-defence
(protecting one’s self-esteem), and value expressive (Hogg & Vaughan, 1998). Later

others argued that the main function of attitudes is a utilitarian one. In other words,
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attitudes assist us in object evaluation. Understanding how people form their attitudes
and how these in turn affect behaviour and decisions is key to the study of consumer

behaviour and purchasing behaviour.

2.7.1 Questionnaires

Questionnaires are one of the most widely used instruments for attitude assessment and
have been used throughout this research for such purposes. They have both advantages
and disadvantages however they were deemed the most suitable instrument for this
research. For instance questionnaires are familiar to most people, and are easily
analysed, particularly if Likert’ statements are employed. They are also cost-effective
especially when compared to face-to-face interviews, and they reduce or negate
interviewer bias (Walonick, 1993). In the research reported here attitudes were assessed
regarding participants opinions on the interactions, technology used and on a variety of
financial matters, all in an attempt to assess the usability of an ECA and its
effectiveness as a bank agent offering traditional banking services and products. The
pecuniary questionnaire (using a Likert-style response scale) developed throughout this
research supports the efforts of the current research to assess customers’ attitudes
towards financial matters so that in turn their behaviours may be predicted and
in.ﬂuenced. It was designed to assess customers’ attitudes towards a variety of financial
matters as well as personality characteristics that have been shown to influence such

issues, to allow for customer segmentation to occur.

5 Likert Scale — Rensis Likert (1932) developed a direct measure of attitudes called the Likert Scale. It is
a bipolar scaling method, measuring either positive or negative response to a statement. A Likert item is
simply a statement which the respondent is asked to evaluate according to some kind of subjective or
objective criteria; generally the level of agreement or disagreement is measured. Often five or seven
ordered response levels are used.
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2.8 Summary

+

This chapter has introduced the main psychological, economical and HCI theorems that
have influenced and provided evidence for the ideas and experiments presented here. It
shows that there is a great need within the financial services sector to study consumer
behaviour and introduce new and innovative technologies. The area of HCI
subsequently has become of great importance. Theories from psychology relating to
how people interact, why and how they are attracted to a person / product, build
relationships, maintain that relationship, form attitudes of brands and companies, have
all been applied throughout this work. It is hoped that this will go some way in helping

our understanding consumer behaviour and in possibly predicting or influencing it.
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Chapter Three
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Embodied Conversational Agents in Financial Services
Applications

3.1 Introduction

Chapter 2 described and explained some of the key psychological and HCI theorems
that support the research presented here. This chapter will explain in more detail the
technology under investigation (ECAs), their use in financial services, and the

methodology used to examine them in a real-life application.

3.2 Animated Virtual Agents

The fast growing field of HCI has led to more and more research into the uses and
benefits of ECAs. ECAs are agents that portray human-like qualities and behaviours in
face-to-face conversation and stand apart from other user interfaces through four main
abilities: recognising and responding to verbal and non-verbal input, generating verbal
and non-verbal output, using conversational rules such as turn-taking and feed-back
techniques, and giving signals to indicate specific conversational states as well as
contributing new ideas to the exchange (Cassell, 2000). In other words ECAs can use
facial expressions, gaze, gesture and intonation to engage in and manage a
conversation. One reason that this field merits so much attention is because it is widely
accepted that humans react and behave toward computers in a similar way as they do
with other humans, as depicted by the ‘computers as social actors’. theorem (CASA,
Reeves & Nass, 1996). The social rules that govern human-to-human interaction,
stereotypes and even personality attribution also apply to HCI (Cassell, Sullivan,
Prevost, & Churchill, 2000; Dryer, 1999; Isbister & Nass, 2000; Prendinger, Ma, &

Yingzi, 2005; Reeves & Nass, 1996). For example, studies have found that people
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prefer to interact with a computer that displays a similar personality to themselves

(Nass et al., 1995), just as they would another human (similarity-attraction hypothesis).

In the field of ECAs the debate over if and how they improve the quality, usability and
persuasiveness of the services they inhabit is of key interest. There is general agreement
in terms of the potential of ECAs but how to achieve that potential remains unresolved.
ECAs bring a personal quality to an otherwise impersonal medium. This aspect in
particular could be of benefit to the financial services industry. The Internet has
encouraged growth of a consumer culture that causes customers to demand immediacy
and value for money from personal services. It is not only in the interests of the service
provider to create a personal experience at the convenience of its customers but they
also need to make that experience as innovative and engaging as possible to attract new
customers as well as hold on to the customers they already have. ECAs therefore have
the potential to promote a company into the forefront of technological advancement and
also increase the sales potential through reducing costs. ECAs can effectively take the
role of a financial planner. If the level of personalisation is correct then ECAs will elicit
the desired social responses from users. In fact if ECAs are successful in bringing the
desired level of personalisation to services then this would not only be beneficial to the
financial institution but the customer as well, by being more efficient and responsive to

their needs.

The presence of ECAs in user interfaces has been shown to enhance such interfaces
(Berry, Butler, & De Rosis, 2005; Nakanishi, Nakazawa, Ishida, Takanashi, & Isbister,
2003). Users’ preferences and successes will depend on not only which domain the

interaction takes place, for example eLearning applications or for informational
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displays, but also what type of agent is employed (Berry et al., 2005). The banking
industry is very different from that of the gaming world, thus would probably need a
different type of agent to mediate the communication with the user. For example, in
general, financial institutions want to be perceived as reliable, professional, and security
conscious, whereas a computer game needs to be entertaining and have the ability to
capture the users’ attention for longer than just a few minutes at a time. It would
therefore seem reasonable to assume that employing more realistic lifelike agents as
ECAs would satisfy the consumers’ wants, needs and expectations from such an
industry, in comparison with the use of a caricature, which maybe more suitable for the

gaming world.

One particular focus of research into ECAs is that of personification, creating virtual
humans that can react to their environment using natural language, respond emotionally
and convey a personality (André, Klesen, Gebhard, Allen, & Rist, 1999; Dryer, 1999;
Kshirsagar & Magnenat-Thalman, 2002). There are many variables to consider when
designing an ECA and these variables in turn produce the vast array of agents under
investigation. For example decisions about whether the character should be lifelike or a
caricature, communicate through text, recorded voice or text-to-speech synthesis (TTS).
The final application will dictate the choices made. Studies have shown that in sales or
an informational display service a realistic agent serves best (Berry et al., 2005); others
have shown that TTS produces the best response as users prefer a consistent experience,
in other words if they are viewing a computer-generated image they prefer to hear a
computer generated voice and in turn respond better to cognitive tests (Gong & Nass,
2000; Nass & Lee, 2001). However, other studies have found that natural recorded

voice elicits more disclosure, for example as required for a mortgage application, than a
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synthesized voice (Robles, Bienstock, Treinen, Heenan, & Nass, 2000). Based on such
research it was decided that realistic, lifelike virtual agents that possess human recorded

voices would be employed.

3.3 Embodied Conversational Agent Designs Used in the
Research

Non-verbal behaviour is an essential component of any interpersonal interaction. An
individual not only perceives conversational cues through the language used but also
infers important aspects of the other person’s character through body language such as
their emotional state and personality, to which they can respond appropriately. For
example it has been shown in the psychology literature that a more expressive face
encourages more involvement in the conversation as well as more persuasiveness (for
‘example Burgoon, Birk & Pfau, 1990), and this is also found in HCI research (Baylor
& Kim, 2008). What makes ECAs differ from other virtual agents is that they should be
as realistic and natural as possible using facial expressions, gaze, gesture and intonation
to manage a conversation. The research being reported here exploits the CASA theorem
(CASA, Reeves & Nass, 1996) in investigating the postulate that humans react and
behave toward computers in a similar way as they do with other humans. As it is
important to get the body language of the ECAs as realistic and perceivable as possible
the same movements and gestures were used as in the first experiment. These were
compiled from videos of a male and a female actor in the studio to model the body
language that accompanied the corresponding script and extrovert personality
characteristics. The actors hold degrees in Acting and Performance from Scottish

colleges.
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From these films body movements and facial animations were extracted and
categorised. It has been shown that individuals raise their eyebrows as they raise their
pitch either as emphasis, surprise or another form of micro-expression (Albrecht,
Haber, & Seidel, 2002). To create a cohesive audio-visual presentation it was ensured
that the lip-syncing was as accurate as possible as this has an impact on the
persuasiveness of the encounter (Baylor & Kim, 2008). This was conducted using an
in-house application®, which analyses the audio files to make a text and then a
phonemic translation of the speech; these are then used to control the 3D ECA by

informing the software which facial poses to use.

Figure 1: The Male ECA

¢ Lipsync - is a Win32 command-line application (written in C++) for creating lipsync animation scripts
from recorded speech prompts (in standard PCM wave audio format). It uses the Microsoft SAPI speech
recognition engine (with a dictation grammar) to try to estimate phoneme and timing information from
the audio files. The recognition accuracy can vary but because the resultant phoneme sequences sound
very similar to the original speech, whether or not the word recognition is exactly correct, so the resultant
viseme sequences look very similar to what you would expect.
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3.4 Agent Technology

A banking scenario was specified in XML format, a high-level description of an ECA
application, which specifies: a scene; one or more ECAs (assigning an avatar and a
dialogue to each one); and a speech recognition grammar (to be used by all agents). In
this case the application was a banking service set in a virtual branch of the case bank,
with an ECA playing the role of financial advisor and bank employee, helping the user
complete a set of simple banking enquiries. The ECAs use automatic speech
recognition to understand the customer’s phrases such as currency amounts and teller

requests.

3.5 System Design and Architecture

The application software used a set of Java packages and was designed to allow the
different versions of the ECAs to exist within a 3D virtual environment and interact
with the user through speech synthesis and recognition. An agent dialogue was written
for each of the versions of the agent in a dialogue editor application. This determines
the response of the agent to events within a scenario. A set of auxiliary modules
determine the range of events to which the agent can respond to, these include: a set of

events; a set of functions; and a set of actions.

The dialogue manager follows a simple procedure each time a scenario is loaded:

1. Load the dialogue script.

2. Wait for a signal to start the dialogue execution.

3. Wait for an event.
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4. Determine and execute the response to the event (if any).

5. Loop back to stage 3 untill signalled to stop the dialogue execution.

A dialogue script involves a set of states, a set of conditions and a set of results (each
with a unique ID number). Each state specified by a dialogue script has four elements: a
text description of the state (e.g. “waiting for an instruction™); a condition-result pair
list for ‘verbal’ events; a condition-result pair list for ‘visual’ events; and a condition

result pair list for ‘internal’ events.

A condition-result pair list is a list of condition-result pairs, which are a pair of ID
numbers, the first identifying a condition (as specified by the dialogue script) and the
second identifying a result (as specified by the dialogue script). Condition-result pairs
can either allow (denoted by round brackets) or block (denoted by square brackets) that

condition or result.

Events passed to the dialogue manager are categorised as either ‘verbal’, ‘visual’ or
‘internal’. Verbal events relate to the users’ spoken input and will be controlled by
events received from a speech recognition module. Visual events are non-verbal events
that are external to the agent (for example the user or another agent). Internal events are
non-verbal events that are internal to the agent such as the expiration of a timer set by

the agent.’
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3.6 Speech Recognition

The speech recognition grammar for the application was written in Nuance’ Grammar
Specification Language (GSL). This is a formal specification of the range of spoken
phrases to be 'understood' by the agents (t'hrough its speech recognition module). The
speech recognition technology is based on recognition of context-sensitive phonemes,
the basic linguistic units that are the building blocks from which words are made.
Phonemes are: sounds that when combined produce a word, for example the words
‘thief> and ‘sweet’ both contain the. phoneme ‘ee’. In the English language there are
some 44 phonemes that are ﬁsed in everyday speech. The speech waveforms are
analysed and then converted into phonemes, words and sentences by a hidden Markov
models (HMMs) which are particularly effective in coping with the variability of a
speech signal as it is unlikely that a speaker can reproduce exactly the same speech

pattern each time.

3.7 Research Methodology for Usability Engineering

Usability engineering attempts to address one of the biggest problems that designers of
user interfaces encounter by means of a practical solution, namely ensuring that the
system théy develop meets the users’ wants and needs. It uses the basic principles of
quality measurement to assist in the product develdpment process ensuring as far as
possible that the prodﬁct is suitable for the purposes it was designed for (Faulkner,
2000). Usability engineering borrows most of its techniques for experiment design,

stringent measurement systems and data analysis from experimental psychology. In

" Nuance is a company that provides speech recognition software that can be applied to many different
technologies, applications and services. For example server and embedded speech recognition, telephone
call steering systems, automated telephone directory services, medical transcription software and desktop
imaging software. '
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turn usability experiments usually follow a standard format along the lines of,
observing the interaction between.the user and the product in a carefully planned
scenario, within which the controlled manipulation of variables are measured. This will
then go someway to answering specific questions posed about the effectiveness,
efficiency and satisfaction with which the specified users can achieve the specified
goals set in that particular environment (ISO, 1998). The main components of this
experiment-based approach are as follows; obtaining a group of participants (usually a
target market segment), a product (the design(s) of which to be assessed in the
experiment), a set of tasks to be completed (to allow the customer to interact with the
product), participant criteria to measure the effectiveness of the product (participants
demographics or technographics or behaviour), usability metrics (used to measure the

usability of the user interface against specific criterion).

The experiments presented in Chapter 4 and Chapter 5 are repeated-measures designs.
This allows comparisons to be made for each participant’s experience with all the
different versions of the design without the need for a control group. The order of
exposure to each design is counterbalanced among the cohort to ensure that the results

are not biased (Preece, Rogers, & Sharp, 2002).

The experiments in Chapter 4 and Chapter 5 investigate the usability of a new user
interface for a new product (ECAs in an eBanking scenario) therefore it was essential
that the environment created enables the interaction between user and the service to be
systematically assessed and measured. The interaction consists of the user using the
new service as a means of achieving a specified bundle of tasks, in this case three

simple banking tasks (for example a balance enquiry, new chequebook request, and a
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mortgage information request and application). Participants were selected from the case
banks customer database that had been TPS® verified. Participants were balanced for

gender and age (two age groups: ages 18-34 and 35 and over).

Participants completed a demographics questionnaire to establish specific
characteristics that would in turn be used to measure the effectiveness of the new
service (for detailed examples see Chapter 4 and 5 respectively). This is the first step in
such experiments and is the most common way to distinguish consumer groups (i.e.
based on variables such as age, gender, income and occupation). Demographic data
have been shown to correlate with consumers’ preferences, requirements and usage
levels of products. In other words obtaining this information allows demographic
segmentation to occur and in turn allows the company to target a market more

successfully.

3.8 Summary

This chapter has detailed the technology under investigation throughout this body of
work, namely ECAs, their use in financial services, and the methodology used to
examine them in financial services applications. It has highlighted the unique qualities
that ECAs posses to allow them to conduct face-to-face conversation and stand apart
from other user interfaces. It also underlined the importance of testing the usability of

such technology and its subsequent applications.

® TPS — Telephone Preference Service, is a ‘central opt out register’ on which individuals can record
their preference not to receive unsolicited sales and marketing telephone calls to their home or mobile
telephone numbers, It is a legal requirement that all organisations do not make such calls to numbers
registered on the TPS unless they have consent to do so. Therefore individuals not on this register are
able to receive calls for marketing purposes.
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Chapter Four
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The Effect of Personality Portrayal on the Usability of
Embodied Conversational Agents in a Mortgage
Application eBanking Scenario

4.1 Introduction

This chapter discusses the results of an empirical evaluation assessing the use of 3D
ECAs in an eBanking scenario. The aim of the experiment was to assess the impact of
ECAs which have been designed to portray different personalities, on the usability of a
mortgage application eBanking scenario. The ECAs’ personalities were based on the
attributes from the Five Factor Model (FFM) of personality (Costa & McCrae, 1992).
Four fundamental designs for the virtual agents were explored; a female extrovert
agent, male extrovert agent, female introvert agent and a male introvert agent. As part
of the research customers’ pecuniary attitudes were assessed in an investigation of the

link between personality traits and attitudes to financial matters.

In the field of ECA research the debate over if and how they improve the quality,
usability and persuasiveness of the services they inhabit is of key interest. There is
general agreement in terms of the potential of ECAs but how to achieve that potential is
still disputed. ECAs bring a personal quality to an otherwise impersonal medium. This
aspect in particular could be of benefit to the financial services industry. The Internet
has encouraged growth of a consumer culture that causes customers to demand
immediacy and value for money from personal services. It is not only in the interests of
the service provider to create a personal experience at the convenience of its customers
but they also need to make that experience as innovative and engaging as possible to
attract new customers as well as hold on to the customers they already have. ECAs

therefore have the potential to promote a company into the forefront of technological
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advancement and also increase the sales potential through reducing costs. ECAs can
effectively take the role of a financial planner. As long as the level bf personalisation is
right then ECAs will elicit the desired social responses from users. If in fact ECAs are
successful in bringing the desired level of personalisation to services then not only
would this be beneficial to the financial institution itself but the customer as well, by

being more efficient and responsive to their needs.

The experiment described here was designed to use agents with distinct and
recognisable personality types to asses the usability and the effects of the different
personality traits in an eBanking scenario. This experiment was also designed to assess
the possible correlation between consumers’ financial attitudes and their personality
type. Although there has been research into this area previously, such links, if
established may help to go some way to predicting consumers behaviour and even

influencing or directing their behaviour through the use of the agent technology.

For the purposes of this experiment only one dimension (extroversion) was chosen to
be investigated. It was judged that for an agent designed to provide a financial
information service, the other four traits were of little interest as no user would want a
neurotic, disagreeable, hesitant or careless ECA as a financial service provider. As a
consequence, the ECAs in the current study were designed to portray either an extrovert
or an introvert personality type based on characteristics outlined in the FFM. Further
evidence for this decision comes from the large number of studies which also chose to
investigate similar traits in their HCI studies, for example dominance and submission
(for example, Moon & Nass, 1996). The aim was to design the ECAs so they portray

identifiable and realistic personalities.
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4.2 Embodied Conversational Agent Designs Used in the
Research

The ECAs used were designed and modelled as described in Chapter 3. As discussed
earlier, non-verbal behaviour is an essential component of any interpersonal interaction.
An individual not only perceives conversational cues through the language used but
also infers (through body language) important aspects of the other person’s character
such as their emotional state and personality to which they can respond appropriately.
Because the main variable under investigation in the current research is the agent’s
personality, it was therefore deemed important to get both the spoken language (see
section 4.2.1) and the body language of the ECAs as realistic and perceivable as
possible (see section 4.2.2). A male and a female actor were recruited to model the
body language that accompanied the corresponding script and personality
characteristics. Both the male and female actors hold degrees in Acting and
Performance from Scottish Colleges. The spoken language used was also important as
research has shown that gender and personality can affect language usage (see section

4.2.1).

Details of the ECAs appearance were changed slightly from the extrovert case to the
introvert case in order to allow participants to easily distinguish between the conditions.
Hair colour was the most practical feature to alter, as it creates an obvious distinction
but also allows the other aspects of the agent to remain the same (See Figure 4.1
through to Figure 4.4 for screen shots). Half the participants experienced a blonde
haired extrovert (in both male and female conditions) and a brown haired introvert
(male and female), and the other half of the participants experienced a brown haired
extrovert and a blonde haired introvert (in the male and female conditions). It is not

expected that the hair colour will impact on the outcome of the experiment (See Section
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4.4). The key agent variables of introversion/extroversion, male/female and

blonde/brown hair were balanced using a Latin Square design with 8 orders as (Table

4.1)
Order 1 EFR EMR IFB IMB
Order 2 EMB IMR EFB IFR
Order 3 IFR EFB IMR EMB
Order 4 IMB IFB EMR EFR
Order 5 EFB EMB IFR IMR
Order 6 EMR IMB EFR IFB
Order 7 IFB EFR IMB EMR
Order8 IMR IFR EMB EFB

Key: .

Table 4.1: Latin Square Design

In total there are eight versions of the ECA was used, although participants will only
ever experience four of these during one session. The agents perform gestures, exhibit
general life signs, typing in order to communicate with the user and appear as realistic

as possible. They also speak using pre-recorded audio prompts.
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Figure 4.2: The Brown Haired Female Banking ECA
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¥ Lioyds TSB

Figure 4.4: The Brown Haired Male Banking ECA
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4.21 Spoken Language

The actors were given two different scripts from which to read, one for the introvert
portrayal and one for the extrovert portrayal (See Appendix 1 for the audio scripts). It
has been reported that extroverts are amongst other things, less formal in their language
use and use more verbs, adverbs and pronouns and speak quicker and louder than
. introverts (Furnham, 1990; Scherer, 1978). Other research has analysed transcribed
texts and categorised them into the ‘warm’ facet of extroversion (NEO-FFM) where the
speaker used fewer negative emotion words, more present tense verb, used more words,
and in turn the text was labelled dominant. Dominant texts contained less unique words,
positive emotion words and more self referents. Similar results were found from

analysis of written texts (Gill & Oberlander, 2002; Pennebaker & King, 1999).

The actors were asked to read the scripts aloud and the prompts were recorded in .wav
files and edited as appropriate in the software programme Cool Edit. See Appendix 1

for the extrovert and the introvert audio scripts.

The actors were also given a comprehensive tutorial on trait adjectives and descriptions
from the FFM literature as well as a general outline of the expected body language
performances: General traits for extroverts are friendly, outgoing, social, and
enthusiastic, prefer face to face communication, easily aroused, display leadership
qualities, and trust others easily. General traits for introverts are serious, quiet, and
private, often like to be alone, independent, reserved, steady, can appear unfriendly.
The actors were also instructed to personality patterns in language use: extroverts use
strong, confident words and phrasing and speak very fluidly (Dewaele & Furnham,

2000), use more verbs, adverbs and pronouns, language is less formal, use vocabulary
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more loosely, prefer implicitness (Gill & Oberlander, 2004; Argamon, et al. 2005)
speak more rapidly, loudly, with a higher pitch and with more pitch variation than
introverts (for example Schgrer, 1979). Whereas introverts might be more hesitant in
speech and use less direct and confident phrasing (Dewaele & Furnham, 2000), prefer
explicit language; use more nouns, adjectives, and prepositions (Gill & Oberlander,
2004;(Argamon, Dhawle, Koppel, & Pennebaker, 2005), and often speak more slowly,
quieter, at a lower pitch and with less variation in the pitch than extroverts (for example
Scherer, 1979). The differences in body language are: extroverts use more open,
expansive gestures and may approach more readily, and the face is often more
expressive (for example Mehrabian, 2007). With introverts, gestures are usually close
to their body, with few open movements and introverts do not like to be too close to
other people’s personal space (avoid approaching); and their face is generally less

expressive (for example Mehrabian, 2007).

4.2.2. Body Language

The actors were filmed using a digital camera positioned on a tripod as they performed
the scripts in order that the natural body movements of each performance could be
captured. The actors were given no coaching as how to portray an introvert or an
extrovert apart from the description of body language at the top of each script (as
shown above). This was to ensure that the movements were as natural and fluid as
possible. The body movements were then categorised into extroverted and introverted

movements and then copied into computer poses for the ECAs.

Close attention was paid to facial animation as it has been shown in the psychology and

HCI literature that a more expressive face encourages more involvement in the
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conversation, as well as more persuasiveness (for example Burgoon, Birk & Pfau,
1990; (Baylor & Kim, 2008). Facial animations were extracted and categorised,
primarily in terms of the raising of eyebrows, gaze pattern, moving of the head and
smiling. Especially with the extrovert there was more variation in pitch and therefore
more raising of the eyebrows. It has been shown that individuals raise their eyebrows as
they raise their pitch either as emphasis, surprise or another form of micro-expression
(Albrecht et al., 2002). Head tilting was also included as an aspect of the personality
portrayal (Mignault & Chaudhuri, 2003). The poses were then synchronised to the
audio files (as detailed in Chapter 3) to create a cohesive audio-visual presentation. It
was ensured that the lip-syncing was as accurate as possible as again this has an impact
on the persuasiveness of the encounter (Baylor & Kim, 2008). This was conducted
using an in-house application, coded in Java in which the audio files were converted

into phonemes.

Gaze behaviour is one area that is gaining more and more interest as an important field
in virtual agent research. Only now are researchers realising the importance of gaze
behaviour in making a virtual agent more realistic, easy to interact with and engaging
(for example Garau, Slater, Bee, & Sasse, 2001; Garau et al., 2003; Ishii & Nakano,
2008; Lance & Marsella, 2008). Here it was included as it is an important aspect of
personality. For example introverts generally do not like to hold another person’s gaze
for any length of time. A set of gaze behaviours were implemented as part of the ECAs

personality creation.
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4.3 Experiment Design and Procedure

In their experiment session, the participant was presented with four scenarios, a male
extrovert agent and a female extrovert agent, male introvert and a female introvert.
There were eight possible versions altogether as participants experienced different hair
colour for the introvert and extrovert versions. The 3D virtual banking agent was
situated within a 3D virtual branch and offered basic transactions (balance enquiry and
ordering a new chequebook) as well as information about the different variations of a
mortgage and the basic mortgage application process. Participants completed three
tasks in order that they would interact as much as possible with the agent. After each of
the interactions the -participants completed a usability questionnaire regarding their
attitude towards the scenarios and the agents as well as an agent personality
questionnaire. At the end of the session participants completed a NEO-FFI personality
questionnaire to assess their own personality traits and they also completed the

pecuniary questionnaire to assess their attitudes towards financial matters.

The research aimed to test the following hypotheses:

Hoa: There will be no significant differences between the usability for each
of the ECAs experienced.
Hja: There will be significant differences between the usability for each of
"~ the ECAs experienced.
Hyg: There will be no significant corrélations observed between the ECA

personality portrayals and the participant’s personality.

H;g: There will be significant correlations between the ECA personality
portrayals and the participant’s personality.

Hoc: There will be no preference shown for one the ECAs personality
portrayals.
Hic: There will be a preference shown for one of the ECAs personality

portrayals.
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Hop: There will be no significant correlations between participant’s
personality and their financial attitudes.

Hp: There will be significant correlations between participant’s personality
and their financial attitudes.

Hog: There will be no preference shown for ECA gender.

Hig: There will be a preference shown for ECA gender.

Hor: There will be no preference shown for the appearance of the ECAs.
Hif: There will be a preference shown for the appearance of the ECAs.

The dependent variables in the experiment were the responses to the individual
statements in the usability questionnaire and attitudes towards the agents, the perceived
agent personality, participant personality (NEO-FFI) and the comparisons between the
overall satisfaction levels with the different agent experiences. The independent
variables were the eight different treatments (two agent personalities, two genders and
two different hair colours) as well as participant gender and age group. The experiment
was a repeated-measures within-subject design and the order of the presentation of the

four agents was balanced across participants.

A sample of 64 customers of the Case Bank was recruited for the experiment.
Participants were given an honorarium of £30 as a thankyou for taking part. The
participants were balanced for gender and age (male and female; and two age groups:
ages 18-34 and 35 and over, see Table 4.12), such that gender and age effects could be
investigated. The cut-off point for the age groups was chosen because it is pertinent to

personality change and stability as well as to economic behaviour patterns.
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Participants Male | Female | Total
| Age 18 — 34 15 15 30
| Age 35 and over | 17 17 34
Total 32 32 64

Table 4.12: Participants Gender by Age Group Analysis

The procedure consisted 6f a set of clear stages. Participants were told that they would
be experiencing four different versions of a 3D virtual banking agent and that they need
to carry out three simple banking tasks in each of the interactions. Participants were
seated in front of a large 800x450 (pixel ratio) plasma screen and approximately 4 feet
away. The distance from the screen was judged to be the most comfortable and suitable,
was kept constant throughout the experiment and had been tested on five colleagues.
The large plasma screen was chosen instead of a desktop monitor screen because
previous studies have shown that larger screens afford a greater sense of presence and
greater effect of persuasion (for example Grayson & Coventry, 1998; Tan, Gergle,
Scupelli, & Pausch, 2003). The distance from the screen was judged to be the most
comfortable and was kept constant throughout. Participants were given a different
persona to use for each of the scenarios in order that they perceived each interaction as
separate entities. Once the first task was completed (a balance enquiry), the agent asks
if there is anything else they can help with and the participant is instructed to request a
new chequebook. Once the second task is complete the agent again asks if there is
anything else they can help with and at this point the participant is instructed to ask
about the different types of mortgages. Once the agent has presented the list of
mortgages they ask the participants if they would like to proceed with the basic
mortgage application process and the participant is instructed to respond with a “yes”.
After a series of mortgage application questions the participant is told the appropriate
mortgage amount (corresponding to their balance) that the case bank could offer them

(see Appendix 1 for scripts).
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Participants were told to observe the agents carefully as their opinions on the
interactions were of prime importance. After each scenario participants were asked to
complete a usability questionnaire relating to the scenario and a questionnaire to assess
their perceptions of the agent’s personality. The questionnaire items were presented
randomly via a networked laptop. An established usability questionnaire was used to
assess the contributions to usability made by a set of key attributes (Love, Dutton,
Foster, Jack, & Stentiford, 1994). It uses a 7-point scale on which participants indicate
the extent to which they agree or disagree to statements that relate to each key usability
attribute. The usability questionnaire employed in this experiment consists of 24
statements which allow an overall measurement of the usability for each of the designs;
in turn this measurement will act as a predictor of customer behaviour. (See Appendix 2

for the fully formatted usability questionnaire, for a summary see Table 4.13)

Usability Questionnaire Statements

. | found interacting with this person confusing.

Cognitive | had to concentrate hard when interacting with this person.
| | got flustered when interacting with this person.

| felt under stress while interacting with this person.

| found it very frustrating when interacting with this person.
Fluency | thought interacting with this person was complicated.

| felt in control when interacting with this person.

| thought this person was competent.

| felt that the process took too long.

Transparency | | found it difficult to interact with his person.

| thought this person spoke clearly.

| understood the information | was given by this person.
| would be happy to interact with this person again

| think the information supplied by this person is reliable.
This person helped me feel engaged with the service.

| thought that the service was efficient.

| feel that this service needs a lot of improvement.

| found this person friendly.

| didn't like the voice of this person.

| enjoyed interacting with this person.

Engagement [Tthought this person was polite.

| felt intimidated by this person.

| would prefer to interact with a real person.

| found the appearance of this person distracting.

Table 4.13: Usability Questionnaire Summary

Quality
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The agent personality questionnaire items were 7-point Likert scale statements also
presented in a randomised sequence via a laptop. The personality statements were based
on the FFM and its descriptions relating specifically to the extroversion dimension.
Adjective descriptions for an extrovert and an introvert were also included as many
personality measurements based on the FFM employ this technique. Only statements
relating to the extroversion dimension were included in the agent personality
questionnaire as the agents were only assigned either an extrovert personality or an
introvert personality (see Appendix 3 for agent personality questionnaire). In all
questionnaires, statements were as balanced as possible regarding polarity (equal
number of positively and negatively worded statements). After participants had
experienced all four scenarios they were asked open-ended questions on their opinions
regarding the interactions with each of the agents and asked to rate which they preferred
overall as part of an exit interview. The ratings were recording via a 30cm ruler so that
a numerical score could be placed on participants preferences (see Appendix 4 for exit
interview). A short demographic questionnaire was administered at the end of the

experiment (see Appendix 5 for fully formatted questionnaire).

The aim of the demographic questionnaire was to assess certain background
characteristics thought to be pertinent in economic decisions. Items such as whether or
not the participant had attended any type of higher education, how important four
fundamental aspects of money; spending, saving, investing and giving. In an attempt to
assess whether or not participants would be willing to use the ECA technology via a
kiosk in a branch, a number of questions were asked regarding behaviour. (See

Appendix 5).
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4.3.1 Pecuniary Questionnaire Design

The aim of the pecuniary questionnaire being developed as part of this research is to
measure correlations between the responses to the.questionnaire and the personality
traits of a sample of the case banks customers. It takes a more psychographic approach
as opposed to the more popular segmentation methodology which is largely based on
demographic information that takes a one-dimensional structure concentrating on one
variable at a time. A psychographic approach assesses basic personality characteristics,
attitudes values and beliefs. Previous research has stressed the complex and multi-
dimensional nature of the factors which could affect take-up and usage of financial
services (Harrison, 1994). The pecuniary questionnaire has been divided into sections
that focus on several different aspects of attitudes relating to money and finance. For
example, it assessed a participant’s attitudes towards saving and debt, as well as the
temporal aspects of saving (for example whether they are forward thinking or just think
for the present), their thinking and processing style and finally their attitude towards
money itself. This could lead to further experiments that attempt to utilise any
correlations between these responses and individuals® personalities in order to develop
an ECA that will be personalised, and in turn aim to predict and/or influence customers’
behaviour through their interaction with the ECA. In other words the pecuniary metric
could allow for segmentation and targeting of customers ﬁnancial attitudes, allowing
for an ECA to provide tailored information about the most suitable products for that
individual. By utilising the resources available to the Bank such as financial status and
demographic information through which they would be able to infer an individual’s
position on the pecuniary scale, they would in turn be able to target specific attitudes

through the tailored information provided by an ECA.
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4.3.2 Saving and Debt

The pecuniary questionnaire created for this research (in the first instance) consists of
an inventory of twenty 7-point Likert scale statements in which participants’ rate to
what extent they agree or disagree with each statement. The first group of statements in
the pecuniary questionnaire are designed to assess individuals’ attitudes towards the
(general) concept of saving and debt. These were included because they will hopefully
correlate with specific personality traits thereby indicating which types of people
~ possess certain attitudes toward financial matters. This could in turn suggest who will
be more (or less) likely to be susceptible to promotion or advertisements of certain
financial products (through the use of an ECA). Although there are different forms of
saving (Nyhus & Webley, 2001; Wiérneryd, 1999), these statements apply to how an
individual feels about saving in general because it is hypothesised that through the
analysis of other sets of statements, some of these aspects will be addressed. The
questions in this group were designed with previous research findings. Where for
example it has been shown that people who held the attitude that being in debt meant
that they were not in control of their finances, were less likely to save (Lunt &

Livingstone, 1991).

The five statements in this group are:
e [ think saving is a very sensible thing to do.
e [ think it is important to save on a regular basis.
e 1 think people who can afford to save and choose not to are irresponsible.
e I think people who fall into debt are not managing their money properly.

e I think it is acceptable for people to be in debt these days.




4.3.3 Temporal Aspects

A second group of statements relate to attitudes towards the temporal aspects of saving
and borrowing (for example whether a person is forward thinking or prefers to think for
the here and now). These statements were included to assess whether people consider it
important to look to the future and act appropriately or, instead live for the here and
now. This idea of temporality is fundamental to any attitude toward saving or debt. The
definition of saving is, “the difference between net worth at the end of the period and
the net worth at the beginning of the period, which should equal the excess of income
over consumption expenditure in the same period” (Nyhus & Webley, 2001). Therefore
people will differ in which period they choose and whether they believe planning for
the future is important or not. This group also overlaps with the notion of whether

people think it is important to have flexible or rigid plans.

The two statements in this group are:
e [ think people shouldn’t buy things on impulse.

e I think it is important for people to be aware of their financial position.

4.3.4 Information Processing Style

The third group relates to participant’s information processing style as this would seem
to be inextricably linked to any sort of decision-making, including that of financial
matters. Thinking and information processing can be divided into two different modes.
The first is an intuitive, emotional, heuristic or experiential mode and the second is
rational, analytical, objective, or logical mode (Epstein, Pacini, Denes-Raj, & Heier,
1996). The cognitive-experiential self theory proposes that these two modes work in

parallel and are interactive (Epstein, 1998). Although some research on decision-
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making and in particular financial decision-making has overlooked this theory
somewhat, it would be wrong to consider economic and financial choices to only be
rational (thus lacking the emotional processes). This theory also has implications for
risk (seeking and aversion behaviour), which of course is a multi-dimensional concept
(Zaleskiewicz, 2001). For example, people can plan such behaviour, or decide
spontaneously (cognitive and experiential thinking styles respectively). The thinking
style of an individual also affects what type of risk a person will take (if they are indeed
a risk taker), for example an instrumental risk or a stimulating risk. The former
accompanies a cognitive thinking style and is generally a risk of financial kind and the
latter is_usually taken as an adrenaline rush (for example extreme sports) and is
associated with an expressive way of thinking. Such a distinction will therefore be
analysed and included within the current questionnaire. The five statements in this
group are:

e [ believe it is important to think long and hard when making financial decisions.

e [ believe people should think carefully about any financial advice they receive.

e [ believe the risk of investing in stocks and shares is outweighed by the potential

financial rewards.
e [ think it is important to look around for the best deals when it comes to making
financial decisions.
e [ think it is important to go with gut feelings when making decisions about

financial matters.

4.3.5 Money Attitude Scale

The forth group of statements focuses on factors represented in the Money Attitude

Scale (MAS) (Yamauchi & Templer, 1982), which is based on four factors, power-
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prestige, retention-time, distrust, and anxiety. People who rate highly on the power-
prestige factor tend to use money to impress and influence others and see it as a sign of
success. The time-retention factor indicates that people feel the need to plan for the
future, place great importance on preparation and accounting for their finances.
Individuals who score highly on the distrust factor tend to be hesitant and suspicious.
The anxiety factor relates to individuals who view money as a éause of anxiety, as well
as a source of protection from anxiety. Previously this scale has only been tested with
psychometric instruments such as the Machiavellianism scale (Mach IV), the Status-
Concern scale (S-CS), the Paranoia subscale (Pa), (Yamauchi & Templer, 1982).

The eight statements in this group are:

e I believe that being wealthy is a sign of success.

I believe you have to spend more to gef the very best.

e [ think it is important to put money aside for unexpected events.

e [ think it is important for people to stick to a budget carefully.

e I believe that most banks take advantage of their customers.

e I think people should trust their bank to look out for their interests.

e [ think it is unwise of people to spend money just to make themselves feel
better.

e [ think it is pointless to worry about money.

The pecuniary questionnaire was used to investigate the prediction that personality
traits play an important role in financial and economic behaviour patterns as well as in
possible consumption patterns. The first version of the metric used in this experiment is
short (twenty items) thus allowing the opportunity of quick édministration (See

Appendix 6 for the full formatted pecuniary questionnaire and see Table 4.14 below for
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summary). This therefore has the opportunity for the questionnaire to be administered
also by post or email. In turn this would allow the Case Bank to analyse any
correlations between people’s financial information (held by the company), behaviour,
personality (if possessed) and their attitudes; consequently allowing the company to
attempt to influence their customers through personalisation of services that directly

target their attitudes.

Table 4.15 presents a summary of the experimental design.
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Pecuniary Questionnaire

Main Concepts Dimensions Questionnaire Statements
| think saving is a very sensible thing to do.
| think it is important to save on a regular basis.
Save — I think pepple who can afford to save and choose not to are
Debt wre_spons:ble. _ ' .
Attitude | think people who fall into debt are not managing their money
properly.
| think it is acceptable for people to be in debt these days.
Forward | think people should not buy on impulse.
Thinking — | think it is important for people to be aware of their financial
Present position.
I believe it is important to think long and hard when making
financial decisions.
Cognitive | believe people should think carefully about any financial
- (Instrumental | advice they receive.
'I;hmkmg _and Risk) - | believe the risk of investing in stocks and shares is
nformation . . . .
Processing Ex.press[ve outyven_ghec_i by the potential financial rewards. ‘
(Stimulating | think it is important to look around for the best deals when it
Risk) comes to making financial decisions.
I think it is important to go with gut feelings when making
decisions about financial matters.
| think being wealthy is a sign of success.
Power | believe you have to spend more to get the very best.
1 think it is important to put money aside for unexpected
Retention-Time evgnts: — -
Money Attitude I think it is important for people to stick to a budget.

Scale Factors

| believe most banks take advantage of their customers.

1 think people should trust their bank to look after their

Distrust .
interests.
| think it is unwise of people to spend money just to make
. themselves feel better.
Anxiety

| think it is pointless to worry about money.

Table 4.14: Pecuniary Questionnaire Summary




ECA: Preferences, personality and usability. Exp 1 Design Details

Experiment Experimental exploration of customer attitude and preference to 3D agents and their
purpose: personality.
Experiment | Hia: There will be significant differences between the usability for each of the agents
hypotheses: | Hig: There will be significant correlations between agent’s personality and
: participant’s personality
Hic: There will be a preference shown for one of the personality portrayals
Hip: There will be significant correlations between participants’ personality and their
financial attitudes
Hie: There will be a preference shown for gender
Hie: There will be significant differences between the satisfaction scores for the
interaction between the different agents
Hig: There will be a preference shown for the agents’ appearance
Experiment | 8 possible versions of the agent, (2 for personality, 2 for gender, and 2 for
design: appearance), each participant experiencing only 4, performing 3 tasks, in 4 cell,
) repeated measures, within-subjects design, and balanced exposure.
Dependent Perceived usability and attitude toward agent
variables: Agent Personality
Consumer Personality (NEO-FFI)
Satisfaction of interaction rating data (30cm sliding scale) and Rank order
(preference)
Satisfaction with the agent rating data (30cm sliding scale) and Rank order
(preference)
Other data: Demographic data. Exit questionnaire data. Pecuniary Questionnaire data.
Independent | Experiment - 8 treatments (2 personality, 2 gender, 2 appearance)
variables:
Participant - Gender (2 genders, balanced), age group (2 groups, balanced)
Confoundin | Researcher bias (randomised)
g variables: | Experiment Room (randomised)
Tasks (matched task sheets)
Cohort: N=64
8 orders x 2 genders x 2 age groups = 32 x 2 =64
Honorarium | Personal cheque for £30
Duration: 90 minutes. Experiment to run over 4 weeks

Table 4.15: Experiment Summary




4.4 Experiment Results

4.4.1 Usability Questionnaire Results

Mean Usability Scores
The mean usability scores of the various ECA treatments are shown in Table 4.16.

ECA Personality Portrayal Mean Usability Score
Extrovert Female (EF) 5.22
Extrovert Male (EM) 5.39
Introvert Female (IF) 4.87
Introvert Male (IM) 4.61
Overall Extrovert Portrayal 5.30
Overall Introvert Portrayal 4.74

Table 4.16: Mean Usability Scores for the Four Different ECA Personality
Portrayals

The usability data were analysed by a series of repeated measure ANOVA® analyses.

The Greenhouse-Geiser statistic was extracted to assess significance levels.

There was a highly significant effect of personality on the mean usability scores
(»<0.000, F=41.333) (see Table 4.17). Pairwise comparisons (see Table 4.18) show the
extrovert portrayals were rated significantly higher in terms of overall usability
(M=5.31) on the 7-point response scale, indicating a good design in terms of usability,

compared to the introvert portrayal (M=4.73).

® ANOVA - analysis-of-variance, a statistical model used to analyse data (usually categorical not
continuous data). It determines the degree of difference or similarity between two or more groups of data.
It is based on the comparison of the mean of a common component.
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Type lll Sum

Source of Squares df Mean Square F Sig.
Personality 16.851 1.000 16.851 30.751 .000
Personality * Gender .652 1.000 652 1.189 284
Personality * Age Group 3.776 1.000 3.776 6.891 013
Personality * Vord_cb 4.754 3.000 1.585 2.892 .051
Personality * Hair Colour .808 1.000 .808 1.475 233
Error (Personality) 17.535 32.000 .548

Agent Gender 152 1.000 .152 .357 554
Agent Gender * Gender 6.96E-005 1.000 6.96E-005 .000 990
Agent Gender * Age Group .296 1.000 .296 693 411
Agent Gender * Vord_cb 1.366 3.000 455 1.067 377
Agent Gender * Hair Colour .096 1.000 .096 226 638
Error (Agent Gender) 13.658 32.000 427

Personality * Agent Gender 2.849 1.000 2.849 6.858 | .013
gggg;')a’“"a"ty*’\ge“‘ 13.295|  32.000 415

Table 4.17: Within Subjects Effects ANOVA for the Mean Usability Scores

ECA Personality Mean Difference | Std. Error | Sig. (a)
Extrovert (E) | Introvert (I) 0.572* 0.089 0.000
Introvert (I) | Extrovert (E) -0.572* 0.089 0.000

Based on estimated marginal means
* The mean difference is significant at the .05 level.
a Adjustment for multiple comparisons: Bonferroni.

Table 4.18: Pairwise Comparisons for the ECA Personality Portrayals

Table 4.17 also displays the other two within-subject interaction effects of
Personality*Age group (p=0.013, F=6.891) and Personal.ity*Agent Gender (p=0.013,
F=6.858). The younger age group gave lower ratings for the introvert ECA portrayals
(M=4.52) than did the older group (M=5.01), in terms overall usability. Both groups
rated the extrovert similarly (<35 years M=5.31, >35 years M=5.29). Overall,
participants rated the introvert male as the least usable (M=4.63) and the female

extrovert as the most usable (M=5.38).

There was one between-subjects effect of hair colour on the overall usability scores
(»=0.02, F=6.022) (see Table 4.19). Participants rated the brown haired agents higher in

terms of overall usability (M=5.20) compared to the blonde haired agents (M=4.86).
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Type lll Sum
Source of Squares df Mean Square F Sig.
Intercept 5984.092 1 5984.092 | 5261.593 .000
Gender A41 1 441 .388 538
Age Group 3.144 1 3.144 2.764 106
Vord_cb .359 3 120 .105 .956
Hair Colour 6.849 1 6.849 6.022 .020
Gender * Age Grp 402 1 402 .353 556
Gender * Vord_cb 2.290 3 .763 671 576
Age Group * Vord_cb 3.000 3 1.000 879 462
Gender * Hair Colour .285 1 .285 .251 .620
'égfosrm“p " Hair 612 1 612 538 469
Vord_cb * Hair Colour 2.664 3 .888 781 . 513
Error 36.394 32 1.137
Table 4.19: Between-Subjects Effects ANOVA for the Mean Usability
Scores

Overall participants rated the extroverted agents as having higher usability, compared
to the introverted agents (see Chart 1 for graphical display of individual attributes).
From Chart 1 it can be seen that on all attributes except those of “Understood
Information”, “Intimidating” and “Appearance Distracting” the extrovert portrayal
scores significantly higher (p<0.005) than the introvert portrayal. In particular the
extrovert portrayals were rated considerably higher (p<0.001) than the introvert

portrayals on the attributes “frustration”, “difficult”, “spoke clearly” “interact again”,

“friendly”, “don’t like voice” and “enjoy interaction”.

There was a significant within-subject interaction of agent gender*personality
(p=0.011, F=6.932), however subsequent analysis and pairwise comparisons revealed
that there was no signiﬁgant difference between the male and female versions of the
extrovert portrayal. In other words participants did not rate the extrovert male (M=5.39)
significantly higher than the extrovert female (M=5.22), although the overall mean does

appear higher.
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Likert Scale

Chart 1: Overall Usability Scores for Extrovert Vs Introvert

Usability Attributes

iO-Extrovert Mean=5.3 —#— Introvert Mean=4.74

A p<0001 A p<0.05  N=64]
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Chart 2: Usability Scores for Extrovert Female Vs Introvert Female

Likert Scale
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Likert Scale

Chart 3: Usability Scores for Extrovert Female Vs Introvert Male
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Likert Scale

Chart 4: Usability Scores for Extrovert Male Vs Introvert Female
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Likert Scale

Chart 5: Usability Scores for Extrovert Male Vs Introvert Male
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Likert Scale

Chart 6: Usability Scores for Introvert Female Vs Introvert Male
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Likert Scale

Chart 7: Usability Scores for Extrovert Female Vs Extrovert Male
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There was statistically significant within-subject effect of personality*age group
interaction on the mean usability score (p=0.005, F=8.665). In general the older
participants gave higher ratings for the introverted ECA (M=4.98) on the usability
response scale compared to the younger age group (M=4.49). Both age groups rated the

extrovert agents similarly (<35years M=5.32, >35years M=5.29).

In each of the four versions there were notably low scores for the usability attribute
“prefer human” (extroverted female M=2.87, extroverted male M=2.95, introverted

female M=2.63, and introverted male M=2.53).

Charts 2 through to 7 compare the mean usability scores of individual attribute scores
for all four agent versions (extrovert female, extrovert male, introvert female and
introvert male) against each other. It can be seen that the most significant differences
occur between the extrovert female and the introvert male (Chart 3) and the extrovert
male and the introvert female (Chart 4), but the most significant differences by far can
be seen between the male (extrovert male and introvert) versions (Chart 5). The female
(extrovert and introvert) versions did not differ quite as much in comparison (Chart 2),
the only highly significant difference (p<0.05) occurred on the attribute “friendly”. In
other words the only significant difference between the female versions was
participants felt the extrovert portrayal was friendlier than the introvert portrayal. Chart
7 displays the mean usability scores for both the extrovert agents (male and female).
The only significant difference between these agent portrayals occurred on the attribute

“information reliable” (p<0.005).
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Chart 3 displays the mean usability scores for the extrovert female and introvert male
ECAs. It can be seen from this that the most highly significant differences occur on the
attributes “interact again”, “friendly” and ‘“enjoy interaction” (p<0.001). Participants
felt that the portrayal of the extrovert femalé was much friendlier thus making them
enjoy the interaction more and wanting to interact with that ECA again. See Section 4.5

for more in-depth attribute analysis.

Chart 4 displays the mean usability scores for the extrovert male and introvert female
ECAs. It is clear from the chart that participants felt that the extrovert male was better
in terms of usability than the female introvert, as it was rated significantly higher on the
attributes “long process”, “difficult”, “friendly”, “didn’t like voice” and ‘“enjoy
interaction” (p<0.001). Interestingly participants felt that the process took longer with
the introvert female compared to the extrovert male, as well as finding the interaction
less enjoyable and more difficult. Participants also preferred the voice of the extrovert

male. For further analysis of the attributes see Section 4.5.

Chart 5 displays the mean usability scores for the extrovert male and introvert male
ECAs. It is clear that participants felt that. the extrovert male should be scored
significantly higher in terms of usability than the introvert male. Participants felt
significantly more frustrated with the introvert male, felt he was less friehdly, spoke
less clearly and in general didn’t like his voice (p<0.001) compared to that of the
extrovert male. Participants also felt the process took too long, was more difficult,
needed more improvement and that the information provided was less reliable
(p<0.001) and were thus less likely to want to interact with him again compared to the

extrovert male. For more in-depth attribute analysis see Section 4.5.
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Chart 6 displays the mean usability scores for the introvert female and introvert male
ECAs. There is only one significant difference between the introvert portrayals and that
occurred on the attribute “appearance distracting” (p<0.005). Participants felt that the

introvert male’s appearance was more distracting than that of the introvert female.

Chart 7 displays the mean usability scores for the extrovert female and introvert male
ECAs. Similar to Chart 6, Chart 7 reveals only one significant different between the
extrovert portrayals on the attribute “information reliable” (p<0.005). Participants felt
that the extrovert female provided slightly less reliable information than the extrovert

male.
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4.4.2 Individual Attribute Analysis

Usability Attribute — “Confusion”

There is a significant difference between the different ECA personalities for the
usability attribute “confusion” (p=0.001, F=13.282) (see Table 4.20 in Appendix 7).
The extroverted agents (M=5.75) were rated less confusing than the introverted agents

(M= 5.25).

There was no significant between-subjects effect of version order, age group or gender

on the usability attribute “confusion”.

Usability Attribute — “Concentration”

There is a significant within-subjects difference between the different ECA
personalities for the usability attribute “concentration” (p=b.002, F=11.901) (see Table
4.21 in Appendix 7). The introverted agents (M=4.55) needed more concentration than

the extroverted agents (M= 5.1).

There was no significant between-subjects effect of version order, age group or gender

on the usability attribute “concentration”.

Usability Attribute — “Flustered”
There is a significant difference between the different agent personalities for the
usability attribute “flustered” (p=0.014, F=6.73) (see Table 4.22 in Appendix 7).

Participants did not feel particularly flustered during any of the interactions with the
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agents however participants did feel more flustered with the introverted agents (M=5.2)

than the extroverted agents (M=5.63).

There was no significant between-subjects effect of version order, age group or gender

on the usability attribute “flustered”.

Usability Attribute — “Stress”

There is a significant difference between the different agent personalities for the
usability attribute “stress” (p=0.001, F=14.115) (see Table 4.23 in Appendix 7).
Participants did not feel particularly stressed during any of the interactions with the
agents however participants did find the experience with the introverted agents more

stressful (M=5.26) than with extroverted agents (M=5.71).

There was no significant between-subjects effect of version order, age group or gender

on the usability attribute “stress”.

Usability Attribute — “Frustration”

There is a significant difference between the .different agent personalities for the
usability attribute “frustration” (p<0.000, F=17.049) (see Table 4.24 in Appendix 7).
Participants did not feel particularly frustrated during any of the interactions with the
agents however participants did feel more frustrated with the introverted agents

(M=4.42) than with the extroverted agents (M=5.21).

There is also a significant within-subject effect of the personality*age group interaction

(p=0.001, F=13.426) (see Table 4.24 in Appendix 7). Younger participants rated the
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interactions with the agents as more frustrating, in particular with the introverted agent

(M=3.8) than the older participants (M=5.04).

There is also a significant within-subject effect of the personality*agent gender
interaction (p=0.022, F=5.780) (see Table 4.24 in Appendix 7). Participants felt the
most frustrated with the introverted male agent (M=4.15) and the least frustrated with
the extroverted male agent (M=5.33). Participants scored the female agent fairly similar

on this attribute (extrovert M=5.08, introvert M= 4.69).

There were two between-subject effects on the usability attribute “frustration”, age
group (p=0.04, F=4.442) and hair colour (p=0.015, F=6.648) (see Table 4.25 in
Appendix 7). Younger participants found the interactions with the agents in general
more frustrating (M=4.54) than the older participants (M=5.08). The unexpected effect
of hair colour can be seen through participants who experienced the blonde extroverted
agent and brown haired introvert being more frustrated (M=5.08) than the participants

who experienced the brown haired extrovert and the blonde haired introvert (M=4.55).

Usability Attribute — “Complication”

There is a significant difference between the different agent personality portrayals for
the usability attribute “complication” (p=0.002, F=10.850) (see Table 4.26 in Appendix
7). Participants did not feel that any of the interactions with the agents were particularly
complicated, however participants did feel the interactions with the introverted agents

(M=5.27) were more complicated than with the extroverted agents (M=5.69).

There was no significant between-subjects effect of version order, age group or gender

on the usability attribute “complication”.
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Usability Attribute — “In Control”

There is a significant difference between the different agent personalities for the
usability attribute “in control” (p=0.028, F=5.313) (see Table 4.27 in Appendix 7).
Participants did not feel particularly out of control during any of the interactions with
the agents, however participants did feel the most out of control during the interaction

with the introverted agents (M=5.01) compared to the extroverted agents (M=5.33).

There was no significant between-subjects effect of version order, age group or gender
on the usability attribute “In Control”.

Usability Attribute — “Competency”

There is a significant difference between the different agent personalities for the
usability attribute “competency” (p=0.015, F=6.642) (see Table 4.28 in Appendix 7).
Participants did not feel that any of the agents were particularly incompetent, however
participants did feel that the most incompetent agents were the introverted agents

(M=5.17) compared to the extroverted agents (M=5.59).

There is also a significant effect of the personality*agent gender interaction on the
usability attribute “competency” (p=0.016, F=6.532) (see Table 4.28 in Appendix 7).
Participants rated both the male and female introverted agents less competent (M=35.02,
M=5.33, respectively) than both the male and female extroverted agents (M=5.72,

M=5.45, respectively).
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There was no significant between-subjectso effect on the usability attribute

“competency”.

Usability Attribute — “Speed”

There is a significant difference between the different agent personalities for the
usability attribute “speed” (p=0.003, F=10.735) (see Table 4.29 in Appendix 7).
Participants did not feel in general that any of the interactions with the agents took too
long, however participants did feel that the introverted agents (M=4.84) agents took

longer than the extroverted agents (M=5.32).

There is also a significant between-subject effect of age group on the usability attribute
“speed” (p=0.014, F=6.802) (see Table 4.30 in Appendix 7). Pairwise comparisons
reveal that younger participants felt that the interactions with the agents took too long
(>35years, M=4.74), compared to the older group (>35years, M=5.42). There was also
a surprising significant between-subject effect of hair colour on the attribute “speed”
- (p=0.039, F=4.631). Participants felt that the interaction with the blonde haired
extrovert and brown haired introverts took more time (M=5.36) than participants who

experienced brown haired extroverts and blonde haired introverts (M=4.79).

Usability Attribute — “Ease of Use”

There is a significant difference between the different agent personalities for the
usability attribute “ease of use” (p%0.000, F=24.259) (see Table 4.31 in Appendix 7).
Participants did not feel in general that any one of the agents were difficult to interact
with, however participants did feel that the extroverted agents (M=5.41) was easier to

interact with than the introverted agents (M=4.45).
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There was no significant between-subjects effect for the usability attribute “ease of

use”,

Usability Attribute — “Voice Clarity”

There is a significant difference between the different agent personalities for the
usability attribute “voice clarity” (p<0.000, F=16.247) (see Table 4.32 in Appendix 7).
Participants in general felt that all the agents spoke clearly, however participants did
feel that the extroverted agents (M=5.75) spoke clearer than the introverted agents

(M=5.24).

There was also a significant interaction effect of agent gender*version order (p=0.002,
F=6.090) on the usability attribute “voice clarity” (see Table 4.32 in Appendix 7).
Pairwise comparisons show that participants who experienced the first version order
(female, male, female, male) rated the female agent’s voice as the clearest (M=5.79).
However participants who experienced the second version order (male, male, female,
female) rated the male’s voice as the clearest (M=5.76). Participants who experienced‘
the third version order rated the male agent’s voice as the most unclear (M=4.81). This
was the lowest score for the male’s voice compared to any of the other version orders
(M=5.43, M=5.79, M=5.64). This interaction however does not explain much in terms
of why participants may have rated this attribute as it doqs not consider the personality

of the agents.

There were no significant between subject effects on the usability attribute “voice

clarity”.
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Usability Attribute — “Understood Information”

There were no significant within-subject effects on the usability attribute “understood
information”. Participants understood the information from each of the interactions
with the agents as fairly high; extroverted female (M=5.84), extroverted male

(M=5.93), introverted female (M=5.68), and introverted male (M=5.79).

There no between-subject effects on the usability attribute “understood information”.

Usability Attribute - “Use again”

There were three significant within-subject effects on the usability attribute “use again”.
Personality (p<0.000, F=28.003), the interaction between personality*age group
(»p=0.018, F=6.245), and personality*version order (p=0.003, F=5.765) (see Table 4.33
in Appendix 7). Participants in general said they would be happy to interact with the
agents again, however participants felt happier to interact with the extroverted agents

(M=5.12) again in comparison to the introverted agents (M=4.18).

Although both age groups would be less happy to interact with the introverted agents
again, the younger participant gave a lower response (M=3.66) than the older

participants (M=4.7).

Participants who experienced the second version order (extrovert, introvert, extrovert,
introvert) rated the introverted agent as the agent they would least likely want to
interact with again (M=3.53). These participants (who experienced the second version
order) also were more inclined to want to interact with the extroverted agent again

(M=5.46) than any of the other participants.

77



There was also a between-subject effect of age group on the usability attribute “use
again” (p=0.021, F=5.847) (see Table 4.34 in Appendix 7). Older participants said they
were generally more likely to use the service again (M=4.95) compared to the younger

participants (M=4.35).

Usability Attribute — “Reliability”

There is a significant within-subject effect of personality on the usability attribute
“reliability” (p=0.020, F=5.962) (see Table 4.35 in Appendix 7). Participants in general
felt that all the information supplied by the agents was reliable, however participants
did feel the extroverted agents (M=5.74) provided more reliable information than the
introverted agents (M=5.51). This attribute in particular is important as one of the aims
in investigating ECA technology is so that an ideal design can be developed which can
in turn motivate and persuade customers through relational strategies such as trust and

personality similarity.

There was a second within-subject effect of personality*agent gender interaction
(»=0.003, F=10.251) (see Table 4.35 in Appendix 7). Participants scored the
information from the extroverted male agent as the most reliable (M=5.9) and
information from the introverted male agent as the least (M=5.41). From this it is clear
in terms of reliability of information provided (which relates to trust) that the male

extrovert ECA is the most favorable design.

There were no significant between-subject effects for the usability attribute

“reliability”.
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Usability Attribute — “Engaged”

There is a significant within-subject effect of personality on the usability attribute
“engaged” (p=0.001, F=14.804) (see Table 4.36 in Appendix 7). Participants in general
felt that all the agents helped them feel engaged with the service, however participants
did feel extroverted agents (M=4.99) helped them feel more engaged with the service

than the introverted agents (M=4.23).

There was also a significant within-subject interaction of personality*age group on the
usability attribute “engage” (p=0.09, F=7.616) (see Table 4.36 in Appendix 7). The
younger age group felt more strongly that the introverted agents did not help them feel
engaged with the service (M=3.76), than the older group (M=4.71). Both the age groups
felt that the extroverted agents helped them feel engaged with the service (<35years

M=5.05, >35years M=4.72).

There was one significant between-subject effect of hair colour on the usability attribute
“engaged” (p=0.025, F=5.513) (see Table 4.37 in Appendix 7). Participants felt slightly
more engaged with the service when they experienced the blonde haired agent

(M=4.89) compared to the brown haired agent (M=4.33).

Usability Attribute — “Efficient”

There is a significant within-subject effect of personality on the usability attribute
“efficient” (p=0.022, F=5.821) (see Table 4.38 in Appendix 7). Participants in general
felt that all the agents were efficient. Participants felt that overall the extroverted agents

(M=5.57) were more efficient than the introverted agents (M=5.25).
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There was also a significant within-subject interaction of personality*age group on the
usability attribute “efficient” (p=0.010, F=7.507) (see Table 4.38 in Appendix 7). The
younger age group felt the introverted agent were less efficient (M=4.87) than the older
group (M=5.65), but felt very similar for the extroverted agents (<35years M=5.33,

>35years M=5.6).

There was a significant interaction effect of personality*version order for the usability
attribute “efficient” (p=0.037, F=3.507) (see Table 4.38 in Appendix 7). The main
result from inspecting the pairwise comparisons is that the participants who
experienced the second version order scored the two personality traits the most
differently. Extrovert agents scored M=5.78 and the introvert agents M=4.91. However
overall the different personalities were rated similarly, for example, most felt that they

were slightly efficient.

There was a significarit between-subject effect of age group on the usability attribute
“efficient” (p=0.015, F=6.397) (see Table 4.39 in Appendix 7). Overall the younger age
group felt that the introverted agents were less efficient (M=5.2) than the older group

(M=5.63).

Usability Attribute — “Needs improvement”

There is a significant within-subject effect of personality on the usability attribute
“needs improvement” (p=0.001, F=13.550) (see Table 4.40 in Appendix 7). Participants
in general felt fairly neutral whether the service needed improvement, however

participants felt that the services in which they experienced one of the extroverted
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agents needed less improvement (M=4.53) than the services with the introverted agents

(M=3.9).

There was also a significant interaction effect of personality*age group on the usability
attribute “needs improvement” (p=0.021, F=5.873) (see Table 4.40 in Appendix 7). The
younger age group felt that the services with the introverted agents needed more

improvement (M=3.42) than the older age group (M=4.39).

There was also a significant interaction effect of personality*version order on the
usability attribute “needs improvement” (p=0.018, F=3.851) (see Table 4.40 in
Appendix 7). Participants who experienced the introverted male last felt that that
service needed the most improvement (M=3.62). Participants who experienced the
introverted female last felt that that service needed the most improvement (M=3.07)
compared to those who experienced it first (M=3.89). Participants who experienced the

extroverted male third rated that service as needing the most improvement (M=3.92).

There is an interaction effect of personality*agent gender on the usability attribute
“needs improvement” (p=0.002, F=11.322). Participants scored the Introverted male as

the needing the most improvement (M=3.68) and scored the rest of the agents neutral.

There was one significant between-subject effect for the usability attribute “needs
improvement” of hair colour (p=0.008, F=8.062) (see Table 4.41 in Appendix 7).
Participants felt that the agent with the blonde hair needed more improvement
(M=3.77) compared to the brown haired agent (M=4.66). Further investigation of the

exit interview comments showed that the blonde hair looked “unnatural”.
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Usability Attribute — “Friendly”

There is a significant within-subject effect of personality on the usability attribute
“friendly” (p<0.000, F=36.370) (see Table 4.42 in Appendix 7). Participants in general
felt all the agents were friendly, however participants did feel that the extroverted

agents were friendlier (M=5.69) than the introverted agents (M=4.67).

There was also a significant interaction effect of personality*age group on the usability
attribute “friendly” (p=0.028, F=5.325) (see Table 4.42 in Appendix 7). The younger
age group felt that the introverted agents were less friendly (M=4.4) than the older age
group (M=4.93). The younger age group also felt that the extroverted agents were

friendlier (M=5.82) than the older participants (M=5.56).

There was also a significant interaction effect of personality*version order on the
usability attribute “friendly” (»p=0.022, F=3.672) (see Table 4.42 in Appendix 7).
Participants who experienced the first version order (extrovert, extrovert, introvert,
introvert) felt that the extroverted agent was the friendliest agent (M=5.81) compared to
the rest of the participants. Participants who experienced the second version order
(extrovert, introvert, extrovert, introvert) felt that the introverted agent was the least
friendly agent (M=3.48) compared to those who experienced a different version order

(M=5.12, M=4.74, M=5.09).

The final interaction effect was personality*agent gender (p=0.044, F=4.38) on the

usability attribute friendly (see Table 4.42 in Appendix 7). Participants scored all agents
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above neutral on this attribute. The female extrovert agent was rated as the most

friendly (M=5.74) and the male introverted agent as the least friendly (M=4.49).

There was one significant between-subject effect of version order on the usability
attribute “friendly” (p=0.021, F=3.710) (see Table 4.43 in Appendix 7). Participants
who experienced the second version order (extroverted male, introverted male,
extroverted female, introverted female) rated the agents overall the least friendly agents
(M=4.75). Participants who experienced the first version order (extroverted female,
extroverted male, introverted female, introverted male) rated the agents overall the

friendliest (M=5.46).

Usability Attribute — “Liked Voice”

There is a significant within-subject effect of personality on the usability attribute
“liked voice” (p<0.000, F=32.693) (see Table 4.44 in Appendix 7). Participants in
general liked all the agents’ voices, apart from the introverted male’s voice. Participants
preferred the extroverted agents voice (M=4.93) to the introverted agents voice

(M=3.97).

There was also a significant within-subject interaction of personality*agent gender on
the usability attribute “liked voice” (p =0.007, F=8.405) (see Table 4.44 in Appendix
7). Participants preferred the voice of the extroverted male agent the best (M=5.36)
compared to the introverted male agents voice (M=3.78). The female agents voices

were rated similarly (extrovert M=4.7, introvert M=4.16).

83



There were no significant between-subject effects on the usability attribute “liked

voice”.

Usability Attribute — “Enjoyment”

There is a significant within-subject effect of personality on the usability attribute
“enjoyment” (p<0.000, F=33.824) (see Table 4.45 in Appendix 7). Participants did
enjoy the interaction with the extroverted agents (M=4.86) more, than the interactions

with the introverted agents (M=3.97).

There was also a significant interaction effect of personality*age group on the usability
attribute “enjoyment” (p=0.003, F=10.660) (see Table 4.45 in Appendix 7). The
younger age group enjoyed the introverted agents (M=3.46) less than the older age
group (M=4.49). Both age groups enjoyed the interactions with the extroverted agents

- about the same amount (<35years M=4.85, >35years M=4.89).

There was also a significant interaction effect of personality*version order on the
usability attribute “enjoyment” (p=0.003, F=5.840) (see Table 4.45 in Appendix 7).
Participants who experienced the first version order (extrovert, extrovert, introvert,
introvert) and the second version order (extrovert, introvert, extrovert, introvert) felt
that the e;(troverted agent was the friendliest agent (M=5.23) compared to those
participants the third and forth version orders. Participants who experienced the second
version order (extrovert, introvert, extrovert, introvert) felt that the introverted agents
were the least enjoyable (M=3.34) out of all the participants. This interaction is

somewhat limited in its use.and will therefore its data will be used with caution.
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There were two significant between-subject effects of age group (p=0.044, F=4.403)
and hair colour (p=0.012, F=7.153) on the usability attribute “enjoyment” (see Table
4.46 in Appendix 7). The younger age group overall enjoyed the interactions less

(M=4.15) than the older group (M=4.69).

The participants who experienced the interaction with the blonde extroverted agent and
the brown haired introverted agent more (M=4.76) than those who experienced the

brown haired extrovert and the blonde haired introvert (M=4.08).

Usability Attribute — “Polite”

There is a significant within-subject effect of personality on the usability attribute
“polite” (p=0.005, F=9.063) (see Table 4.47 in Appendix 7). Participants in general
thought all the agents were polite. Participants did feel however that the extroverted

agents were more polite (M=5.87) than the introverted agents (M=5.56).

There was also a significant within-subject interaction of personality*agent gender on
the usability attribute “polite” (p=0.041, F=4.533) (see Table 4.47 in Appendix 7).
Participants felt the extroverted agents were the most polite (M=5.87), and that the

introverted agents were the least polite (M=5.69).
There were no significant between-subject effects on the usability attribute “polite”.
Usability Attribute — “Intimidating”

There are two significant within-subject effects on the usability attribute “intimidating”,

agent gender*age group interaction (p=0.01, F=7.548) and personality*agent gender
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interaction (p=0.003, F=10.624) (see Table 4.48 in Appendix 7). Participants in general

were not intimidated at all by the agents.

The younger age group (<35 years) scored the male agents as less intimidating
(M=5.94) than the older group (>35 years) (M=5.51). Both groups scored the female
agent similarly, (<35 years M=5.68, >35 years M=5.66). These scores indicate that

neither group felt that the agents were particularly intimidating.

Pairwise comparisons reveals that the least intimidating agent was the extroverted male
agent (M=5.95), the second least intimidating agent was the introverted female
(M=5.81). The introverted male and extroverted female agents were the most

intimidating (M=5.49, M=5.53, respectively).

There were no significant between-subject effects on the usability attribute

“intimidating”.

Usability Attribute — “Prefer human”

There is a significant within-subject effect of personality on the usability attribute
“prefer human” (p=0.007, F=8.157) (see Table 4.49 in Appendix 7). Participants would
prefer to interact with a human in general, however participants would be less inclined
to interact with a human after interacting with the extroverted agents (M=2.91),

compared to the introverted male agent (M=2.58).

There was also a significant interaction effect of personality*age group on the usability

attribute “prefer human” (p=0.014, F=6.700) (see Table 4.49 in Appendix 7). The
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younger age group said they would most prefer to interact with a human instead after
interacting with the introverted agent (M=2.23), compared to both the older age group
and after interacting with the extroverted agent (M=2.87). The older age group were
less likely to respond that they would prefer to interact with a human overall

(extroverted agent M=3.96, introverted agent M=2.93).

There are no significant between-subject effects for the usability attribute “prefer

human”.

Usability Attribute — “Appearance Distracting”

There is a significant within-subject effect of agent gender on the usability attribute
“appearance distracting” (p=0.020, F=6.000) (see Table 4.50 in Appendix 7).
Participants in general felt fairly neutral about the agents’ appearance. Participants did
feel however that the female’s appearance was more distracting (M=4.79) than the male

agents (M=4.36).

There was also a significant within-subject interaction of personality*agent gender on
the usability attribute “appearance distracting” (p=0.007, F=8.448) (see Table 4.50 in
Appendix 7). Participants felt that the introverted male’s appearance was the most
distracting (M=3.99). Participants rated the rest of the agents similarly, as not
distracting (extroverted female M=4.7, extroverted male M=4.73, introverted female

M=4.83).

There are no between-subject effects for the usability attribute “appearance distracting”.
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Recalling hypothesis A relating to the perceived usability of the four different agents:

Hpa: There will be no sign'iﬁcAant differences between the usability for each
of the ECAs experienced.

Hja: There will be significant differences between the usability for each of
the ECAs experienced.

There is significant evidence to refute the null hypothesis since significant differences
were found between the four different agent portrayals on many of the usability
attributes, as well as a significantly higher mean usability score for the extrovert
portrayal (p<0.000, F=30.751).

4.4.3 Agent Personality and Agent-Participant Personality
Congruence

Overall Agent Personality Scores

The overall mean personality scores for the four agent portrayals are shown in Table

4.51:
Personality égnedn:r Mean
Extrovert Female 76.95
Male 80.49
Introvert Female 57.76
Male 56.83

Table 4.51: Descriptive Statistics for Agent Personality and Gender

Pairwise comparisons revealed that the introvert and extrovert portrayals were not only
correctly identified but were seen to be significantly different from each other
(p<0.000). More specifically, the extrovert female and maie agents were rated
significantly more extroverted than the introvert female and male agents. Interestingly
participants scored the extrovert male agent as more extrovert than the female extrovert

agent, however this difference was not significant (p=0.073).
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A graphical display of the estimated marginal means for the agents’ personality scores

can be seen in Figure 4.5 below.

Estimated Marginal Means for Agent Personality

a5 Agent Gender
— Female
— Male
80 +

75+

Estimated Marginal Means
=)
1

T T
Extrovert Introvert

Personality

Figure 4.5: Estimated Marginal Means for Agent Personality

4.4.4 Correlations

After completing Pearson’s correlations on the extroversion and introversion attributes
of the avatar personality questionnaire it was revealed that there are consistent and
strong correlations between all attributes, except that of ‘caution’. This statement
related to whether participants thought the agent they had just interacted with “could be
described as being cautious, thoughtful, contained and independent.” There may be
several reasons for the lack of correlations with this statement. One possible
explanation could be that this statement contained several adjectives that relate to
slightly different aspects of a person’s personality. The question was devised to mirror

that of many personality assessment questionnaires and related to the introverted
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characteristics as described by the adjective list from the FFM. The equivalent
extroverted question “I think this person can be described as being lively, enthusiastic
and friendly” can be judged to be easier to interpret as the adjectives are more closely
related. Therefore indicating a possible reason why participants did not show any

difficulty in responding to that statement.

-There were differences noticed between the male and female versions of the extroverted
and introverted avatar personality portrayals, however these differences were small and

minor.

4.4.5 Agent Personality-Participant Personality Congruence

From Table 4.52 below it can be seen that there is only one significant correlation
between the participantS’ personality and the agents’ personality (p=0.004, r= -0.357),
namely a negative correlation between the introverted female agent and participants’
extroversion score. Cross tabulations indicate the negative correlation is a product of
the relationship between the high participant scores on the NEO-FFI extroversion scale
and the low scores they gave the introverted female agent on the agent extroversion
scale, in other words the more introverted they thought the introverted agent was. This
therefore indicates that to some extent the perceived personality of the agent is

independent of the participants’ own personality.
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Total Score | Total Score ;:;?L ;:;:L Participant
Extrovert Extrovert I I Extrovert
Female Male ntrovert ntrovert Score
Female Male
Total Score
Extrovert C';‘f;'lzzz 0 1 464(™) -.002 -271(%) -013
Female
Total Score
Pearson -
Extrovert Correlation .464(**) 1 -173 -.051 .098
Male
Total Score
Introvert C';f;’;‘t’lgn -.002 -173 1 415(*%) -.364(**)
Female
Total Score
Pearson . o
Introvert Correlation -.271(% -.051 415(**) 1 -.097
Male
Participant
Pearson -
Exstrovert Correlation -.013 .098 -.364(**) -.097 1
core

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Table 4.52: Agent Personality-Participant Personality Correlations

Recalling hypothesis B relating to the possible correlations between the ECAs

personality and the participants’ personality:

Hog: There will be no significant correlations observed between the ECA
personality portrayals and the participant’s personality.
His: There will be significant correlations between the ECA personality

portrayals and the participant’s personality.

The null hypothesis cannot be discarded completely as although there were not
correlations between all the different personality portrayals and participant’s
personality, there was one significant relationship between the mean score for the
introverted female agent and the participants’ extroversion score. This therefore would
indicate some kind of relationship between the personality the participants perceived

and their own.

However it would be more useful to look at the correlations between the personality of

the preferred agent and the participants’ personality (see Table 4.53 below).
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Surprisingly there are no significant correlations (p=0.822) between participants’
“extroversion score and the overall satisfaction with specific personality portrayals. The
correlation is positive therefore indicating that if the participant scored average to high
on the extroversion scale they were more likely to rate the overall interaction with the
extroverted agent highest. This can be seen more clearly from the crosstabulations
below (see Table 4.54 below). The correlation is weak as indicated by r=0.029, which
is fairly close to zero. This would seem therefore not to support the ‘similarity-
attraction’ hypothesis that many other HCI studies have claimed (for example Nass et
al., 1995). However from the crosstabulations (Table 4.54) it can be seen that this result
could be due to a similar amount of participants who scored either average or high on
the NEO-FFI extroversion scale, both scoring the extroverted agent as the highest/best.
It should also be noted that there was not an equal spread on extroversion and
introversion amongst the participants which will affect this result. There were slightly

more extroverts tipping the balance in favor of their scores.

There are also 13 participants who scored average to high on the extroversion scale and
rated the introverted agents as the best, however this pattern is not strong enough to
support the ‘complementarity’ hypothesis. This result indicates that participants in
general prefer an ECA to possess an extrovert personality. This may be due to the
service being provided by the ECA, namely a mortgage application service. Participants
may prefer an extrovert to an introvert because it corresponds with there expectations of

a mortgage advisor; assertive, friendly, enthusiastic and/or assertive.
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Table 4.53: Correlations between Participants’ Personallty and Their

Highest Rated

Agent Extrovert
Highest Rated :
Agent Pearson Correlation 1 .029
Sig. (2-tailed) .822
Pearson Correlation .029 1
Extrovert Sig. (2-tailed) .822

Preferred Agent

(Participant) Extroversion Scale Total
Low Average High
Rated Introvert
Highest 2 7 10 19
Rated Extrovert
Highest 5 16 24 45
Total 7 23 34 64

Table 4.54: Highest Rated Personality * Extroversion Scale

Crosstabulations

Recalling hypothesis C relating to participants’ preference for one of the ECAs

personality portrayals:

Hoc:
portrayals.

H](j:
portrayals.

There will be no preference shown for one the ECAs personality

There will be a preference shown for one of the ECAs personality

There is evidence to refute the null hypothesis in that there was a significant difference

between the personality type of the agents that participants rated as the highest

(»<0.000).
ECA Portrayal Average Percentage
Extrovert Female 63.47%
Extrovert Male 66.87%
Introvert Female 47.5%
Extrovert Male 45.47%

Table 4.55: Preference Percentage Rates for Each ECA Portrayal
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4.4.5 Pecuniary Questionnaire

4.4.6 Reliability of Scale

After running reliability analysis on the 20 items of the Pecuniary Questionnaire a
Cronbach’s alpha'® coefficient of 0.6 was produced which is 0.1 below the
recommended alpha value of 0.7 which is deemed the minimum value for reliability.
Therefore if no items were removed then this scale has a Cronbach’s alpha coefficient
that is too low to ensure reliability. However from Table 4.56 below it can be seen that
there is one item (“Spend to feel better”) that when deleted results in a Cronbach’s
alpha value of 0.65, which is close enough to the recommended alpha value of 0.7,
therefore allowing further analysis to be completed on these data. It is also worth noting
that some researchers feel that when dealing with complex psychological constructs a
Cronbach’s alpha of below 0.7 can also be acceptable due to the diversity of the

concepts being measured (Kline, 1999).

!9 Cronbach’s alpha- first named by Cronbach in 1951 is a statistic used as a measure of reliability for
psychometric instruments. It is a coefficient of consistency and measures how well a set of variables or
items measures a single, unidimensional latent construct.
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Scale Corrected Cronbach's
Scale Mean if | Variance if | item-Total Alpha if Item
item item Deleted item Deleted | Correlation Deleted
Saving Sensible 93.55 65.045 507 531
Save Regularly 93.95 © | 65.442 497 534
Choose Not Save | 9536 61.091 334 .530
Fall into Debt 95.55 62.823 238 .548
foceptabletobe | g5.97 63.555 185 559
I’;‘:;S:é’ on 95.06 65.806 156 562
Financial Position | 93.52 67.968 281 553
frklLongand | g3 63 67.921 277 553
Think Carefully 93.59 68.182 .354 .551
Risk Reward 95.31 65.679 145 565
Look Best Deals | 93.58 66.121 AT7 538
Gut Feelings 95.16 63.658 .240 548
Success 96.14 65.996 .080 582
Spend to get Best | 95.30 66.434 .108 572
Money Aside 93.75 64.413 571 526
Budget 94.03 65.364 411 536
2332?;;26 95.17 68.240 045 582
Trust Bank 95.89 65.623 142 566
ggﬁgf to Feel 96.09 78.300 -334 645
Pointless to Worry | 94 36 63.313 311 537

Table 4.56: Pecuniary Item-Total Statistics

4.4.7 Factor Analysis

Since the Cronbach’s alpha was deemed acceptable (due to the complex nature of the
attitudes being assessed), factor analysis was conducted. The remaining 19 items of the
Pecuniary Questionnaire were subjected to principal components analysis (PCA) using
SPSS'". Prior to performing PCA the suitability of data for factor analysis was assessed.
Inspection of the correlation matrix revealed the presence of many coefficients of 0.3

and above. The Kaiser-Meyer-Oklin value was 0.687, exceeding the recommended

' SPSS (originally, Statistical Package for the Social Sciences) — allows the user to carry out statistical
analysis, data management and data documentation these include descriptive statistics, t-tests,
ANOVA'’s, correlations, nonparametric tests, regressions and so on.
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value of 0.6 (H. Kaiser, 1970; H. Kaiser, 1974) and the Bartlett’s Test of Sphericity
(Bartlett, 1954) reached statistical significance, supporting the factorability of the

correlation matrix.

Principal component analysis revealed the presence of seven components with
eigenvalues exceeding 1 (4.69, 2.15, 1.59, 1.44, 1.34, 1.18, 1.02), explaining 70.49% of
the variance. An inspection of the screeplot revealed a break after the third component.
Using Catell’s (Catell, 1966) scree test, two components were retained for further
investigation. To aid in interpretation of these two components, Varimax rotation was
performed. The rotated solution presented in Table 4.57 (below) revealed the presence
of simple structure (Thurstone, 1947), with each component showing a number of
strong loadings, and most variables mainly loading substantially on only one
component. The two factor solution explained a total of 35.95% of fhe variance, with
Component 1 contributing 24.26% and Component 2 contributing 11.04%. From Table
4.57 it can be seen that the MAS items are bundled together and are weighted on a
separate component to the rest indicating that these do in fact assess separate attitudes.
The items from the other two main aspects of the questionnaire (attitudes and thinking
and information processing style) however are intermixed on the first component
suggesting further development of the questionnaire structure is needed. The results of
the factor analysis should be taken with caution however as the sample size is only 64
(far lower than recommended for factor analysis), therefore the factors obtained here

would not generalise well to the general population.
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Component
1 2
Save Regularly 740
Money Aside .729
Saving Sensible 698 317
Budget .668
Look Best Deals 629
Think Carefully .618
Think Long and Hard 616 -.365
Financial Position .580
Not Buy on Impulse 563
Choose Not Save 472
Pointless to Worry 429
gce:cgtteptable to be in 413
Fall into Debt .359
Gut Feelings 331
Spend to get Best .670
Banks take Advantage .596
Trust Bank 574
Risk Reward 544
Success .325

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a Rotation converged in 3 iterations.

Table 4.57: Varimax Rotation of Two Factor Solution for Pecuniary Items

4.4.8 Correlations between Questionnaire Iltems

Saving-Debt Dimension

From Table 4.58 it can be seen that although there are a number of correlations between

dimension items there does not appear to be as many as expected.

Saving Save Choose Not | Fall into Debt | Acceptable to
Sensible Regularly Save be in Debt
Saving 1 r=.576 p=.000 | r=.357 p=.004 r=.263 p=.036
Sensible
Save r=.576 p=.000 | 1 r=.330 p=.008 | r=.340 p=.006
Regularly
Choose Not | r=.357 p=.004 1 r=.255 p=.042
Save
Fall into Debt r=.330 p=.008 e
Acceptable to | r=.263 p=.036 | r=.340 p=.006 | r=.255 p=.042 1
be in Debt

Table 4.58: Correlations for Saving-Debt Dimension
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Due to the lack of significant correlations between certain items of the pecuniary
questionnaire crosstabulations were conducted to try and gain some insight in to the

patterns of responses.

No correlation was found between participants’ response to the statement “I think
saving is a very sensible thing to do” and “I think people who fall into debt are not
managing their money properly.” Crosstabulations (see Table 4.59) show that the
majority of participants who think saving is a very sensible thing to do also think that
people who fall into debt are not managing their money properly, in other word these
participants would score highly on the saving dimension. However it also has to be
noted that there is a fairly even spread of answers for participants who answered that
they strongly agree that saving and debt is a very sensible thing to do, between
disagreeing and agreeing with the statement “I think people who fall into debt are not

managing their money properly”.

Fall into Debt
1 2 3 4 5 6 7 Total

Saving |4 0 1 0 1 0 0 0 2
Sensible

5 1 1 2 1 1 0 0 6

6 0 6 5 3 6 14 0 34

7 0 5 4 3 4 5 1 22
Total 1 13 1 8 11 19 1 64

Table 4.59: Saving Sensible * Fall into Debt Crosstabulations

There was also no correlation between the statements “I think péople who can afford to
save and choose not to are irresponsible” and “I think people who fall into debt are not
managing their money properly.” This is surprising as it was expected that participants
would consistently score high on the saving dimension. However, it can be seen from
the crosstabulations below (Table 4.60) that, participants who scored highly on the

saving dimension by agreeing with the statement that people who choose not to save are
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irresponsible also scored low on the dimension by disagreeing with the statement

relating to falling into debt.

Fall into Debt
1 2 3 4 5 6 7 Total

Choose |1 0 0 0 0 0 1 0 1
g::e 2 o 2 2 2 0 2 0 8

3 1 2 2 2 1 5 0 13

4 0 1 1 0 2 3 1 8

5 0 5 2 2 4 2 0 15

6 0 3 4 2 4 3 0 16

7 0 0 0 0 0 3 0 3
Total 1 13 11 8 11 19 1 64

Table 4.60: Choose Not Save * Fall into Debt Crosstabulations

There was also no correlation between the statements “I think it is acceptable for people
to be in debt these days” and “I think people who fall into debt are not managing their
money properly.” This is somewhat surprising. It was expected that participants who
believe it is not acceptable for people to be in debt these days (thus scoring low on the
saving dimension) also thinking that people who fall into debt are not managing their
money properly. From the crosstabulations below (Table 4.61) it can be seen that there
is a fairly even spread of participants who feel that it is not acceptable to be in debt
these days but also think the reason that people fall into debt these days is not
necessarily because they’re not managing their money properly. This indicates in the
same individuals are scoring high on some items of the saving dimension as well as low
on others (i.e. hold a more positive attitude towards debt). One reason for observing this
pattern may be the wording, in particular the negative wording. Another reason could
be the choice of words may have confused the participants or created some dubiety over

the meaning of the statement. For example, what is meant by “acceptable” or “debt™?
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Fall into Debt

1 2 3 4 5 6 7 Total
Accepta | 1 0 0 0 1 1 0 0 2
e 2o 5 3 1 3 5 0 17
Debt 3 1 4 4 1 2 5 0 17
4 0 1 1 3 0 0 0 5
5 0 1 1 1 2 2 0 7
6 0 1 2 1 2 6 1 13
7 0 1 0 0 1 1 0 3
Total 1 13 11 8 1 19 1 64

Table 4.61: Acceptable to be in Debt * Fall into Debt Crosstabulations

The last correlation that would have been expected in this dimension is between the

statements “I think it is important to save on a regular basis.” And “I think people who

can afford to save and choose not to are irresponsible”. Crosstabulations (see Table

4.62 below) revealed that instead of people who agree with the first statement also

agreeing with the second and thus scoring consistently high on the dimension, there is a

pretty even spread of people who agree with the first statement about saving regularly,

who also slightly disagree with the second, therefore seemingly to score inconsistently

on the dimension.

Choose Not Save

1 2 3 4 5 6 7 Total
Save 4 0 1 1 0 0 0 0 2
':;9"'3' 5 |1 3 3 1 6 4 0 18
6 0 3 9 3 9 11 1 36
7 0 1 0 4 0 1 2 8
Total 1 8 13 8 15 16 3 64

Table 4.62: Save Regularly * Choose Not Save Crosstabulations

Forward Thinking - Present

There were no significant correlations observed between the two items in the temporal

dimension of saving. However the crosstabulations (see Table 4.63) show that although

100




the correlation wasn’t significant, those who feel it is important to be aware of their
financial position also feel that people should not buy on impulse. This would indicate

that these participants score consistently highly on the temporal aspect of saving.

Financial Position Total
3 5 6 7

Not Buy 1 0 0 L 0 1
on 2 0 1 2 1 4
Impulse 3 0 0 8 5 13

4 0 0 3 0 3

5 1 2 14 6 23

6 0 0 10 6 16

7 0 0 2 2 4
Total 1 3 40 20 64

Table 4.63: Not Buy on Impulse * Financial Position Crosstabulations

Cognitive (Instrumental Risk) — Expressive (Stimulating Risk)

The Cognitive-Expressive dimension items are consistently correlated with each other,
all except the “risk reward” attribute. This item correlated with no other items in the
pecuniary questionnaire. “Thinking long and hard” was strongly correlated with
“thinking carefully” (r=0.519, p<0.000) ‘and “look around for the best deals” (r=0.456,
p<0.000) as expected. It was also correlated with the attribute “gut feelings” (r=0.276,
p=0.027). The crosstabulations revealed that people who feel it is important to think
long and hard when making financial decisions were divided on whether or not it is
important to go with gut feelings when decisions about financial matters. This is
somewhat surprising as it means that some participants are scoring highly on the
cognitive thinking style dimension as well as scoring loW (in other words also have an
expressive thinking style). The second correlation with the “gut feelings” attribute is
with the “look around for the best deals” attribute (r=0.333, p=0.007). This correlation

is less surprising as the majority of people who feel it is important to look around for
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the best deals also feel that people should not follow their gut feelings, thus scoring

consistently high on the cognitive thinking style dimension.

Power Dimension (MAS)

The two items in the power dimension are significantly correlated (r=0.338, p=0.006)
as expected as these were derived from the already validated MAS (see Table 4.64). In
other words people who feel that money is a sign of success also feel that you have to

spend more to get the very best.

Success Spend Best
Success 1 r=.338 p=.006
Spend Best r=.338 p=.006 . 1

Table 4.64: Correlations for Power Dimension

Retention-Time Dimension (MAS)

The two retention-time items were also significantly correlated (r=0.309, p=0.013)
which again is unsurprising as they too are based on the factors from the money
attitudes scale (Table 4.65). Participants who feel that it is important to put money aside

for unexpected events also feel that it important for people to stick to a budget.

Money Aside Budget
Money Aside 1 r=.309 p=.013
Budget r=.309 p=.013 1

Table 4.65: Correlations for Retention-Time Dimension

Distrust Dimension (MAS)
The distrust items were also correlated significantly (r=0.542, p<0.000) and also based
on factors from the money attitude scale (see Table 4.66). The surprising factor is that it

is a positive correlation which indicates that people who believed that most banks take
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advantage of their customers also think that people should trust their banks to look after
their interests. These are clearly conflicting views but may highlight the intricate nature

of the complicated relationships customers experience with their bank.

Banks Advantage Trust Bank
Banks Advantage 1 r=.542 p=.000
Trust Bank r=.542 p=.000 1

Table 4.66: Correlations for Distrust Dimension

Anxiety Dimension (MAS)
No correlations could be performed for this dimension because after the reliability

analysis one item had to be removed, only leaving one item.

4.4.9 Pecuniary Questionnaire Items and Personality Traits

There were surprisingly few correlations between participants’ personality traits and
their attitudes towards financial matters. There were three significant correlations
between the trait conscientiousness and the attributes “saving sensible” (r=0.254,
p=0.043), “financial position” (r=0.288, p=0.021) and “think carefully” (r=0.289,
p=0.021). The fourth correlation occurred between the openness trait and the attribute

“think carefully” (r=0.261, p=0.037).

Recalling hypothesis D relating to possible correlations between participants’
personality and their financial attitudes:

Hyp: There will be no significant correlations between participants’
personality and their financial attitudes.

Hip: There will be significant correlations between participants’ personality
and their financial attitudes.
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There is sufficient evidence to refute this null hypothesis because although the volume
of correlations expected was not found, there were four significant correlations between
participants’ personalities and their attitudes towards three different financial matters.
Significant correlations were found mostly for the Conscientious trait. Participants who
scored highly on the conscientious trait felt that saving is a very sensible thing to do
(r=0.254, p=0.043), as well as that people should be aware of their financial position
(r=0.288, p=0.021) and that people should think carefully about any financial advise
they receive (r=0.289, p=0.021). The only other correlation was between participants
who scored highly on the openness trait was that of people who were rated as open also
believe that people should think carefully about any financial advice they receive. It
should also be noted that some interesting and useful correlations were found between

participants’ demographic data and their financial attitudes.

This result could be due to the design of the questionnaire which clearly needs revising
as the inter-item correlations were weak. Alternatively, this lack of correlations
between personality traits and certain financial attitudes could be an indicator of a more
complex issue. For example, the fact that only superficial demographic questions were
taken into account such as higher education, job, age, gender may go some way to
explain the lack of significant correlations. There are many economic factors that affect
a persons economic behaviour and attitudes, other than those already mentioned. It
would seem reasonable in future attempts to consider these factors in conjunction with

such a study.
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4.5.0 Inter-item Correlations

Saving is a very sensible thing to do and people thinking it is important to save on a
regular basis is correlated with almost all other attributes in the pecuniary
questionnaire, such as it is important to stick to a budget, people should think carefully
about financial advice they receive, that its important to put money aside on a regular
basis. This is not a surprise as these are fundamental aspects of money and personal
finances. Probably more surprising is the fact that the other items that were designed to
investigate the same dimension, such as choose not to save, fall into debt and
acceptable to be in debt are not correlated consistently with other items. There were
however a few interesting relationships. People who felt that those who fall into debt
are not managing their money properly also felt that it is important to think long and
hard about any financial decisions (r=0.292, p=0.019). People who feel that it is
important to be aware of their financial position also feel it is acceptable to be in debt
these days (=0.318, p=0.011). These relationships may relate to a “type” [of person]

who don’t view debt as one negative entity but instead accept it as part of modern life.

Both the attributes “not buy on impulse” and “be aware of their financial position” are
correlated with most other attributes from the pecuniary questionnaire, such as “saving
sensible”, “saving regular”, “thinking long and hard”, “important to think carefully”,
“important to look around for the best deals”, “stick to a budget”, and “pointless to
worry about money”. These items were designed to look at the temporal aspect of
saving, therefore if people scored highly on this diménsion they would be classed as
“forward thinking”. Consequently it would seem that this particular aspect has in fact
deep routes and is inter-linked with the idea that people should think carefully about

financial decisions. This indicates that people with a cognitive thinking style also feel
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people should not buy on impulse (in other words not go with their emotions which
corresponds to the thinking and information processing theory) and be aware of their

financial position.

The four dimensions from The Money Attitude Scale had some interesting correlations
amongst the other items of the pecuniary questionnaire. The retention-time dimension
items; “important to put money aside for unexpected events” and “important to stick to
a budget” were correlated with most of the saving-debt dimension and the temporal
dimension, which is not surprising as the temporal dimension and the retention-time
dimension contain very similar ideas. There was only one correlation with the power
dimension item, “people who feel that wealth is a sign of success” also felt that “people
who can afford to save and choose not to are irresponsible” (r=0.272, p=0.029). People
who scored low on the Distrust dimension also felt that it is important to think long and
hard when it comes to making financial decisions, in other words people who have
cognitive thinking styles also feel that people should trust their banks (“banks take
advantage” r=-.276, p=0.027, “trust their bank” r=-.251, p=0.046). There was only one
item left in the anxiety dimension after the reliability analysis “it is pointless to worry
about money”. People who agreed with this statement also agreed that “people should
not buy on impulse”, “that people should think long and hard when making financial
decisions”, as well as “look around for the best deals” (r=0.34, p<0.000) and “feel
people shouldn’t go with gut feelings when making financial decisions” (r=0.447,
p<0.000). Therefore it would seem people who have a cognitive thinking style also

score high on the anxiety dimension.

106



This analysis sees beginning of some pecuniary factors emerging. Although it can be
seen that the factors do not mirror those theorised (éaving and Debt Attitudes, Thinking
Information Processing, and MAS) they do in fact generate logical and inclusive
factors. This preliminary analysis suggests that it would be worth continuing the

development of this metric.

4.5.1 Further Analysis

Saving-Debt Dimension

Further analysis produces several significant between-subjects’ effects (see Table 4.67
in Appendix 7). There is a significant effect (p=0.003, F=9.457) of age group on
whether participants thought it was acceptable to be in debt or not. Participants who
were 34 or under felt that it was less acceptable to be in debt, compared to the 35°s and

over who felt more neutral about that statement.

There was also a significant interaction of age group*gender (p=0.018, F=5.933) on
whether or not participants think that people who fall into debt are not managing their
money properly (Table 4.67 in Appendix 7). Younger females are more likely to
disagree with that statement (M=3.62) than the younger males (M=4.75). Older females
are more likely to slightly agree (M= 4.84) with that statement compared to the older
males who were more likely to disagree with it (M=3.38) (See Figure 4.6 for a

graphical display of this interaction).

There is another significant interaction between age group* higher education (p=0.021,
F=5.62) on whether participants thought it was acceptable to be in debt or not (Table

4.67 in Appendix 7). Younger participants who had no higher education felt very
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strongly that it is not acceptable for people to be in debt (M=1.83) compared to the
younger participants who had had higher education (M=3.57). The older participants
who had had no higher education felt that is was kind of acceptable to be in debt
(M=4.9) compared to the participants who had had higher education, who felt fairly

neutral (M=4.0) (See Figure 4.7 for a graphical display of this interaction).
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Figure 4.6: Estimated Marginal Means for the Attribute “Fall into Debt”
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Figure 4.7: Estimated Marginal Means for the Attribute “Acceptable to be
in Debt”

Forward Thinking — Present Dimension
There were no significant between-subject effects for age group, gender or higher
education on whether or not people should not buy on impulse or whether they think

it’s important for people to be aware of their financial position.

Cognitive — Expressive Dimension

Further analysis revealed no main effects for age, gender or higher education. However
there were three significant between-subject interactions between age group*gender for
attribute “Think Long and Hard” (p=0.02, F=5.76), age group* higher education for the
attributes “Risk Reward” (p=0.018, F=5.951) and “Gut Feelings” (p=0.025, F=5.288)

(See Table 4.68 in Appendix 7).
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The interaction of age group*gender results in younger females believing that it is
important to think long and hard when making financial decisions (M=5.71), however
young males feel even stronger that this is important (M=6.42). However female
participants over 35 years felt it was very important to think long and hard when
making financial decisions (M=6.17), however males over 35 years felt it was slightly
less important (M=5.78) than the older females (See Figure 4.8 for graphical display of

the interaction).

The second significant interaction between age group* higher education can be seen
from the younger participants without higher education believing that the risk of
investing in stocks and shares is not outweighed by the potential financial rewards
(M=3.75), compared to the younger participants who do have some kind of higher
education who were more likely to agree slightly that the risks were outweighed by the
potential rewards (M=4.65). Participants who do not have any type of higher education
and are over 35 years old felt that the risks were outweighed by the potential rewards
(M=5.6), compared to those who do have some kind of higher education (M=3.99) (See

Figure 4.9 for graphical display of the interaction).

The final interaction of age group*higher education on the attribute “Gut Feelings” is
illustrated by the fact that participants who were 35 years old and under and who had
higher education felt fairly ‘neutral about whether or not they felt it was important to go
with gut feelings when making decisions about financial matters (M=3.92), compared
to those who do not have higher education who felt it was important (M=5.17).

However the older group of participants who have higher education felt that it is
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important to go with gut feelings when making decisions about financial matters
(M=5.29), compared to those who do not have higher education who felt it was not so

important (M=4.4) (See Figure 4.9.1 for graphical display of the interaction).
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Figure 4.8: Estimated Marginal Means for the Attribute “Think Long and
Hard”
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Figure 4.9: Estimated Marginal Means for the Attribute “Risk Reward”
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Figure 4.9.1: Estimated Marginal Means for the Attribute “Gut Feelings”

112



Power Dimension

Further analysis shows that there is only one significant between-subjects effect of age
group on whether participants felt that being wealthy was a sign of success or not
(»=0.01 F=7.188). In general the over 35 years age group do not feel that being
wealthy is a sign of success (M=3.05) whereas the 35 and under group were more likely

to slightly agree with that statement (M=4.62). See Table 4.69 in Appendix 7.

Retention — Time Dimension

Further analysis reveals one significant between-subject effects of gender on the
statement “I think it is important for people to stick to a budget” (p=0.046, F=4.180).
Males felt it was much more important to stick to a budget (M=6.07) than women

(M=5.52). See Table 4.69 in Appendix 7.

Distrust Dimension

Further analysis shows that there is only one significant between-subjects effect of
gender on whether or not participants felt that most banks take advantage of their
customers (p=0.001 F=13.445). Males were generally more distrustful (M=5.29) than
females (M=3.59) believing that most banks will take advantage of its customers. See

Table 4.69 in Appendix 7.

Anxiety Dimension
Further analysis revealed no significant between-subjects effect of age group, gender or
higher education on whether or not participants think it is unwise to spend money just

to make them feel better.
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4.5.2 Exit Questionnaire

Recalling hypothesis E which relates to participants’ preference for a particular ECA

gender:
Hog: There will be no preference shown for ECA gender.
Hig: There will be a preference shown for ECA gender.

After completing a one sample t-test a significant difference between the overall ratings
for the male and female agents (p<0.000) was revealed. The male ECA was rated
significantly higher than the female ECA therefore evidence exists that the null

hypothesis can be rejected.

95% Confidence
Interval of the
Difference
Mean
t df Sig. (2-tailed) | Difference Lower Upper

Highest

Rated 24.665 63 .000 1.547 1.42 1.67
Gender

Table 4.70: One Sample T-Test on Agent Gender

There was no significant correlation between participants’ gender and the gender of the

agent they rated as the best.

Recalling hypothesis F which relates to participants’ satisfactions scores for the

interactions with the different ECA’s:

Hor: There will be no significant differences between the satisfaction scores
for the interaction between the different agents.

Hir: There will be significant differences between the satisfaction scores for
the interaction between the different agents.
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Post hoc analysis was performed on participants’ satisfaction levels with the different
ECA designs. It was hypothesised that there would be no significant differences

between the satisfaction levels for the different interactions experienced.

There is a significant difference between the overall satisfaction levels participants
experienced with the different ECAs. Participants were most satisfied with the extrovert
agents overall (p<0.000, F=22.382). See Figure 4.9.2 below for a graphical display of
the scores the different ECA designs received. Therefore evidence exists that the null
hypothesis can be rejected in favour of the alternative: There is significant difference

between participants’ satisfaction levels with the different ECA designs.

Estimated Marginal Means for the Overall Satisfaction Ruler Scores (cm)
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Figure 4.9.2: Estimated Marginal Means for the Overall Satisfaction
Ratings (cm)
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There was also a significant between-subject effect of participant gender on the overall
satisfaction ratings for the ECAs (p=0.014, F=6.422), in particular the overall
satisfaction with different ECAs personality (see Table 4.71 below). Participants were
most satisfied with the extrovert male ECA and least satisfied with the female introvert

ECA (although the difference between the male and female extrovert portrayals was not

significant).
PaGrteIg:lpearnt Personality Mean (%)
Male Extrovert 67.25%
Introvert 35.27%
Female Extrovert 63.13%
Introvert 40.57%

Table 4.71: Means for Gender * Personality Interaction

Recalling hypothesis G which relates to the ECAs appearance:
Hog: There will be no preference shown for the ECAs appearance.
H;g: There will be a preference shown for the ECAs appearance.

Evidence exists to refute the null hypothesis since there is a significant difference
between the appearance participants preferred the most (»<0.000). Figure 4.9.3 shows

which appearance participants preferred the most, the female agent with brown hair.
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Appearance of Prefered Agent

Female Blonde Male Blonde Female Brown Male Brown No Preference
Appearance

Figure 4.9.3: The Number of Counts for the Appearance of the Preferred
Agent
Although there was a significant difference observed between the agents for their
appearance the only main affect of appearance on the dependant variables was an
interaction effect of hair colour*version order on usability. The significant effect
observed was the blonde haired extroverts and brown haired introverts were rated as
having the highest overall usability score. This result could be explained by stereotypes
however (Krueger & Rothbart, 1988). For example, the ECAs blonde hair could be
considered bright and brash and participants often commented on it as being
“unnatural” and “fake”. On the other hand the brown haired ECAs were perceived as
being the most “natural” in appearance. This choice of colouring used in the
experiment may have triggered a representative heuristic in the participants, activating a
stereotypical script that more outgoing people tend to dye their hair bright (more
unnatural) colours because they liked to be noticed whereas more introverted, shy

people do not and therefore avoid standing out from a crowd. The significant effect
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could therefore be due to participants rating the blonde haired extrovert and brown
haired introvert agents more highly on the usability scale because they unconsciously'ﬁt

their stereotypes.

4.5.3 Interview Comments

The exit interview can allow participants to express their views more fully and help
explain their preferences. Of those participants who did not like the introverted agent
versions comments such as “presented poorly, eyes all over the place when should be

»

concentrating on me” ‘“scary eyes, intimidating” and ‘“boring voice, didn't seem
interested” indicate that instead of participants thinking the agent was less confident
and therefore making less éye contact and speaking quieter because of their introverted
temperament they perceived the behaviour as rudeness. This could of course be down to
the personality of those participants, may be being particularly extroverted thus not

liking the interaction with the introvert agent (according to the similarity-attraction

hypothesis).

The participants who preferred the extroverted agents offered comments such as “more

P13

friendly, more like real person, eyebrows moved more and smiled more” “seemed best,

F2 N1

most assertive, and trustworthy, seems like he wants to be there” “more relaxed and
more expressive”. These would indicate that they perceived the more expressive

character correctly and in turn felt they offered a more pleasing and enjoyable service.

Others felt the opposite about the extroverted agents as can be seen through their
comments “the leaning forward could be a bit patronising” “too animated, didn’t like

the eyebrows or the leaning forward”, “over-bearing, intimidating”. These comments
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would imply feelings of helplessness and being overwhelmed thus creating a negative
impact on the usability and overall efficiency of the service. These participants may not
score all that highly on the extroversion dimension and are therefore prefer more

introverted personality types (according to the similarity-attraction hypothesis).

One key topic of interest that emerged from participants interview comments were
those relating to the motivations behind using certain financial service modalities, such
as the branch, ATM, Internet, and Kiosk. Most participants who responded “yes” to the
question “do you mainly check your balance using an ATM?” said the reason behind
that was “convenience” and those who did not checker their balance using an ATM
said they used the Internet and again the main reason behind which was “convenience ”.
Another question relating to this area asked “do you buy financial products (e.g. loans,
mortgages etc.) mainly in your branch? ” from those respondents who answered “yes”
said the reason behind that was they “liked to speak to someone” or “liked face-to-face
contact”. Those who did not buy financial products in their branch mostly used the
Internet. These responses would suggest that the development and employment of
ECAs either via the Internet or Kiosk would be welcomed. Firstly, participants like to
use financial service modalities that are convenient, which an ECA available via the
Internet or in-branch Kiosk would be, but they could also provide the face-to-face
contact that they desire. Therefore the introduction of the ECA design highlighted from
this research, either via the Internet or an in-branch Kiosk would serve to satisfy some

customers’ desires for face-to-face contact and need for convenience.
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4.6 Discussion and Conclusions

The results show that éll four versions (excluding hair colour for the reasons stated
below) were rated above neutral indicating a good design in terms of usability. This
therefore shows a clear effect of personality on the usability of ECAs within a mortgage
application eBanking scenario. The one attribute were all four versions scored
negatively was “prefer human”, overall participants would prefer to interact with a
human. However, it should be noted that such a system as the one employed in the
current research would not be designed to replace humans but instead aim to

compliment and support them.

Hair colour was excluded from the further analysis and discussion of results as it was
shown to have no constructive effects on usability. The only significant effect observed
was the blonde haired extroverts and brown haired introverts were rated as having the
highest overall usability score. This result could be explained by stereotypes. For
example, the ECAs blonde hair was quite bright and brash and participants often
commented on it as being “unnatural” and “fake . On the other hand the brown haired
ECAs were perceived as being the most “narural” in appearance. This choice of
colouring used in the experiment may have triggered a representative heuristic in the
participants, activating a stereotypical script that more outgoing people tend to dye their
hair bright (more unnatural) colours because they liked to be noticed whereas more
introverted, shy people do not and therefore avoid standing out from a crowd. The
signiﬁcant effect could therefore be due to participants rating the blonde haired
extrovert and brown haired introvert agents more highly on the usability scale because
they unconsciously fit their stereotypes. This supports the CASA paradigm (Reeves &

Nass, 1996).
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The main result froﬁ1 the usability attribute analysis is that overall participants preferred
an extrovert agent and in particular a male extrovert agent (p<0.000). This does not
support the similarity-attraction hypothesis as even those participants who scored low
on the NEO-FFI extroversion scale (introverts) preferred the extrovert agents. The
interpretation of this result however is not as simple as accepting the alternative, the
complementarity of needs hypothesis. The crosstabulations revealed that the majority of
participants who scored moderate to high on the NEO-FFI extroversion scale were also
likely to rate an extroverted agent as being the most satisfying. There was however not
enough data at the other end of the spectrum to support the similarity-attraction
hypothesis, namely there were not many introverted individuals who rated the
introverted agents as the most satisfying. Although these results do not support some of
the previous research they do allow for an optimal design to be employed in future
applications of the ECAs in an eBanking scenario. The male extrovert agent was rated
as the most natural, easiest to use, most efficient and so on therefore this design is the
best possible overall design. The gender bias observed could be due to the nature of the
service being provided i.e. informational rather than emotional thus supporting previous
findings that male computers are rated as more efficient and having more reliable
information when providing a technical or informational role. This preference would
imply the importance and influence of the situation and environment rather than other
social rules that govern social interactions. It would seem that in a financial setting, in
particular an eBanking mortgage application customers prefer to interact with an ECA
that fits the stereotype of a traditional bank advisor. In other words these situational
cues activate a representative heuristic causing customers to look for an ECA that for

fills this script as close as possible, which in this case would seem to be a male
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extrovert ECA. This is rather than follow the usual social rules that would predict liking
and satisfaction which are produced through similarity. Once again this result provides
support for the CASA paradigm (Reeves & Nass, 1996). There is not only a clear
indication that similarity has played a role in the liking of and satisfaction with the
ECAs (even though the result is not significant) but the situational factors that also play

a major role.

The results of the Pecuniary Questionnaire were less clear cut. Although still in
development this experiment has gone some way to aid the direction and refinement of
this metric. It was expected that there would be significant inter dimensional
correlations for example between the items that were aimed to assess attitudes towards
saving and debt, or assess individuals thinking styles. Although there were a number of
correlations they did not appear consistent. This would indicate that the questionnaire is

in need of some modification. This will be the main aim in a follow-up experiment.

The results for correlations amongst personality traits and financial attitudes were
unexpected. From 19 questions analysed only three correlated significantly with
participants’ NEO-FFI personality traits. Although there has been ‘a relatively
substantial body of work to support this link it was not found in the current research.
Participants who scored highly on the conscientiousness dimension hold the attitudes
that saving is a very sensible thing to do (p=0.043) and that it is important for people to
be aware of their financial position (p=0.021). This result is somewhat expected
because of the description and adjectives associated with conscientiousness; efficient,
organised, thorough, methodical and so on. The last significant correlation occurred

between individuals who feel it is important to think carefully about any financial
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advice they receive and who score highly on the openness dimension (p=0.021). This
correlation may be slightly more surprising as individuals who score highly on this
dimension are described as dreamy, idealistic, and spontaneous and so on. It would be
interesting to re-test these correlations with the modified pecuniary questionnaire as it
may well produce more significant correlations with personality traits once the items

have been revised.

The Pecuniary Questionnaire will be developed further to aid the segmentation of
customers and the personalisation of ECAs in an eBanking scenario. Once the reliable
scale is validated.it could become a usefully targeting device by a financial institution.
Using this metric a customer would be segmented according to their financial attitudes;
a profile developed based their demographic variables and financial status, in turn
allowing the bank to target thoge individuals by tailoring information and products

accordingly.

The results can be used by financial institutions as a tool along with the best possible
ECA design identified from this research (a male extrovert agent) in eBanking
scenarios to modify customers’ behaviour by not only making the desired behaviour
easier to achieve, for example by targeting their specific attitudes with the tailored
information and products, but by also reducing the complex tasks into simple
behaviour. Additionally guiding customers through a process, for example a mortgage
application, and offering suggestions. to the customer at the most appropriate time and

so on (Fogg, 2003).
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This research provides evidence to support the notion of CASA (Nass & Clifford,
1996). This creates the opportunity for the ECA design highlighted here to influence the
attitudes or behaviour of its users by employing the same methods that humans would
use to influence each other. For example, using positive feedback to reward individuals,
model target behaviour and/or attitude as well as utilise the information that can be

inferred from their pecuniary attitudes.

4.7 Summary

This chapter details the results from an experiment to examine the effects of personality
on the usability of ECAs in an eBanking mortgage application scenario. The
experiment was designed primarily to test the similarity-attraction hypothesis and
complementarity hypothesis when applied to HCI. A second aim was to assess the
possible link between NEO-FFI personality traits and individuals pecuniary attitudes.
Previous studies have found that people prefer to interact wifh a computer that displays
a similar personality to themselves (Nass et al., 1995), just as they would another
human (similarity-attraction hypothesis). An ECA that exhibited extrovert
characteristics was preferred and rated highest in terms of usability by both extrovert
participants and introvert participants. Therefore these findings do not support the
similarity-attraction hypothesis; however this can be explained in terms of
environmental constraints where within a financial situation, interactions with an ECA
in an eBanking scenario are best suited to the use of an extrovert personality. By that I
mean customers need to feel confident that the image in front of them is carrying out
the tasks that have been requested and can be trusted to give financial advice /
information. The findings also revealed that a male agent was preferred rather than a

female agent. Therefore subsequent experiments utilised a male agent (blond hair) who
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makes positive, extrovert portrayals; who makes regular eye contact, uses open gestures

and confident and relaxed language.

This experiment can go some way to bridge the gap between personality theory,
;;ersonalisation and ECAs. The possibilities of such an interactive experience within a
financial establishment are extensive. For example this technology (personalised,
personality specific 3D virtual ECA) could be used in an attempt to modify attitudes
and/or behaviour, such as increasing the likelihood of purchase intentions and increase

levels of product involvement.
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Chapter Five
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The Effect of Individualised Product Portrayals on the
Usability of ECAs in and eBanking Scenario

5.1 Introduction

This chapter discusses the results of an empirical evaluation assessing the use of an
extrovert 3D embodied conversational agent (ECA) in an eBanking scenario. The aim
of the experiment was to assess the impact of ECAs and their role in individualised
product portrayals in an eBanking application. As part of the research customers’

pecuniary attitudes were assessed.

Due to the increasing levels of switching behaviour exhibited by customers and
possible competitors, banks need to strive to provide a modern, flexible and personal
service. Segmentation of customers can bridge the gap between money saving
standardisation practices and the individual service. By drawing upon demographic
information, psychological characteristics and customer information files customers’
preferences and needs can be directly accessed. One such metric is designed and
investigated here. A pecuniary questionnaire that utilises a multi-dimensional approach
had been developed and tested. The resulting data serves as a basis for segmenting

customers by a means of preliminary factor analysis.
This chapter accordingly presents and develops a metric and situation within which it

might be applied that attempts at classifying and defining certain behaviour in the

purchasing of financial products and services.
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5.2 Revised Pecuniary Questionnaire Design

The basis of this questionnaire is the creation of a robust and concise pecuniary scale
that will enable customer‘ s;egmentation and subsequently tailoring of products and
information to the individuals needs. This research aims to measure correlations
between the responses to such a questionnaire and the demographic and economic data
a financial institution may posses about its customers. The questionnaire has been
divided based on factors that focus on several different aspects of attitudes relating to
money and finance. For example, it assesses customers’ attitudes towards credit and
saving factors as well as towards money itself; customers’ economic behaviour,
background characteristics, cognitive style and a number of psychological factors. The
questionnaire has been amended from the results of the first experiment. The following
section details the six key concepts (money attitudes, consumers’ thinking styles and
cognitions, economic behaviour, background characteristics, psycholog_ical traits, credit
and saving attitudes) and why they have been included or modified from the first

version.

The Pecuniary Questionnaire created for this research consists of a total of forty, 7-
point Likert scale statements in which participant’s rate to what extent they agree or
disagree with each statement. For a summary see Table 5.1. See Appendix 8 for the

fully formatted pecuniary questionnaire.
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Pecuniary Questionnaire

Main Concepts

Dimensions

Statements

Money Attitudes

Power

| don't associate being wealthy with success

| believe you have to spend more to get the very best

| sometimes buy things | don't need just to impress other people

Anxiety

| think it is pointless to worry about money

| often buy things to make myself feel better

| often worry that | don't have enough money

Security

| don't always know how much money | have in my bank accounts

| never pay my bills on time

| am proud of my ability to save

Retention

| believe it is important to put money aside for unexpected events

| think it is important to stick to a budget

| often buy things just because they are in a sale or reduced in price.

Cognitive Style
(Thinking and
Information
Processing
Style)

Cognitive

| think it is important to know what financial terms really mean

I think it is important to think long and hard before making financial
decisions

1 think it is important to look around for the best deals when it comes to
financial matters

Emotive

1 think it is important to go with gut feelings when making decisions about
financial matters

| always trust my intuition when dealing with financial matters

Economic
Behaviour

Credit

| don't like using credit cards

| often reach the limit on my credit or store cards

| often use my overdraft to buy things that are not essential

Saving

| find it difficult to save on a regular basis

I save for the long-term

I save for things | want to do or buy

Shopping

| like to reward myself with purchases

| feel a rush of excitement when | purchase things

| often feel a sense of guilt about things | purchase

Background
Characteristics

Parents’
Behaviour

When | was a child my parents often argued about money

When | was a child my parents discussed family finances with me

Psychological

Risk

| believe the risk of investing in stocks and shares is outweighed by the
potential financial rewards

| don’t find gambling exciting

Extroversion

| usually prefer to do things alone

| am a social and talkative person

Traits Conscientious- | | don't like to plan ahead
ness 1 have a lot of self-discipline
Openness | like to try new things and experiences
| am often flexible in my plans
. . . 1 think it is unwise to use any credit cards

Credlf (and Credit Attitudes 1 think people who fall into debt are not managing their money properly

Sa'vmg) Saving | think it is important to save on a regular basis
Attitudes Attitudes Saving is only important when we get older

Table 5.1: Pecuniary Questionnaire Summary
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5.2.1 Pecuniary Factors Exploited in the Questionnaire

5.2.2 Money Attitude

The money attitude factors measure an individual’s general attitudes held towards
money itself. They are a combination of several dimensions from the Money Attitude
Scale (MAS) (Yamauchi & Templer, 1982) and the Money Beliefs and Behaviour
Scale (MBBS) (Furnham, 1984). There has been support for both of these metrics as
well as some criticisms (Furnham, 1996; Hayhoe, Leach, & Turner, 1999; Stone &
Maury, 2006); therefore the pecuniary questionnaire uses a modified set of statements
which have been derived from both the MAS and MMBS. At the foundation of this
factor are four dimensions that have received the most support from previous research;
Power, Anxiety, Security and Retention. Consumers who rate highly on the power
dimension tend to use money to impress and influence others and see it as a sign of
success. The anxiety dimension relates to individuals who view money as a cause of
anxiety, as well as a source of protection from anxiety. Individuals who score highly oﬁ
the security dimension tend to be hesitanf and lack confidence with money and are
often distrustful of banks and financial institutions. The retention dimension indicates
that people feel the need to plan for the future, placing great importance on preparation
and accounting for their finances. It was decided to remove the Distrust dimension
originally included from the MAS, and replace it with the Security dimension as it was

found in both these scales and deemed a more reliable element to include.

5.2.3 Cognitive Style

The cognitive factors measure two different dimensions, Cognitive and Emotive. The

first relates to the amount of financial knowledge an individual possesses. The second
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relates to a person’s thinking and information processing style. Previous research has
shown that the amount of financial knowledge a person holds is related to the debt
incurred by that individual (Hayhoe et al., 1999; Norvilitis et al., .2006). Therefore it
seems reasonable to assess their level of financial knowledge. This factor will also
assess individual’s thinking and information processing style as it too relates to a
person’s cognition. It will assess whether they have a cognitive style and thus think
carefully about decisions and avdid buying ‘on impulse’, instead relying on a more
emotive style. Although some statements here may overlap with those in other factors

they are believed to be important and will therefore be included.

5.2.4 Economic Behaviour

This factors will measure an individual’s actual behaviour in the ‘real-world’ as there
can often be discrepancies between their behaviour and the opinions they report
(Hayhoe et al., 1999). It contains three different dimensions; Credit, Saving and
Shopping behaviour. An individual who scores high on the credit dimension will have
one or more credit cards or store cards, like using credit cards, pay off the balance each
month, and prefer to pay for purchases using credit cards rather than cash. Individuals
scoring high on the saving dimension will hold several bank accounts, believe it is
important to invest; and put money aside oﬁ a regﬁlar basis for non-specific events.
Finally, individuals who score high on the shopping dimension will reward themselves
with a purchase when they feel depressed, will enjoy shopping for non-essential items,
will often buy things on impulse and will often feel guilt éﬁer purchasing an item that
has not been budgeted for. This dimension will assess whether or not an individual is a

compulsive buyer (Hanley & Wilhelm, 1992).
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5.2.5 Background Characteristics

The financial history factor will me