CS 685 Final Report:

The Use of Personalityin Intelligent Agents

By: Steve Engels,94006290

Date: Mon., Dec. 6, 1999

Instructor: Dr. Robin Cohen

Table of Contents

1 INTRODUCTION ................................ ................................ ................................ ........................... 3

2 MOTIVA TIONS ................................ ................................ ................................ ............................. 4

2.1 R

EALISM ................................ ................................ ................................ ................................ .... 4

2.2 C

OMFORT ................................ ................................ ................................ ................................ .. 5

2.3 E

XPERTISE ................................ ................................ ................................ ................................ . 5

2.4 A

MUSEMENT ................................ ................................ ................................ .............................. 6

3 IMPLEMENTATION ................................ ................................ ................................ ..................... 7

3.1 A

DDING P ERSONALITY TO S PEECH ................................ ................................ .............................. 8

3.2 A

DDING P ERSONALITY TO B EHAVIOUR ................................ ................................ ....................... 8

3.2.1 Avatar Systems ................................ ................................ ................................ ................... 9

3.2.2 Social Agents(Extempo System) ................................ ................................ ....................... 10

3.2.3 Independent Agents (Oz System) ................................ ................................ ....................... 10

3.2.4 BiologicalApproaches ................................ ................................ ................................ ..... 11

4 APPLICATIONS ................................ ................................ ................................ ........................... 12

5 CONCLUSIONS ................................ ................................ ................................ ........................... 13

6 FUTURE DIRECTIONS ................................ ................................ ................................ ............... 14

7 REFERENCES ................................ ................................ ................................ .............................. 16

1 Introduction

Softwareagents arepractical inventions. When given knowledge pertaining to a task to bedone,

artificially int elligent agents can perceivethecurrent stateof theworld and perfor mtheneeded

task independent ly and expertly. This allows agents to beused in ma ny situations wher ea human

presenceis generally needed, sincet heagent can beimplement ed wit h theperson’s knowledge

and abilit ies, thus allowing theagent to perfo rm the task in the s ame capacities as the human

operator.

However, onemajor obstacleto creating agents that attempt to emulate human behaviouris the

personalit y aspect of human beings. For basic tasks, such as ones wher etheagent only int eracts

with other comput er syst ems, thelack of personalit y in agents is not an issue. However, for tasks

wher etheagent needs to int eract and effect ively communicatewit h a user, not exhibit ing

emotions or personalit y can maket heuser feel detached from the agent and from the whole

int eraction experience.

Several groups, both commercial and academic, havema deprogr ess in endowing agents with

personalit y and emot ional capabilit ies. TheOz group at CMU is developing believable

personalities to makeits virtual realit y and int eractivefiction applications mor erealistic [1,2,7].

Extempo is a softwarecompany that is invest igating the useof convincing personalit ies to

enhanceits web-based soft ware products [5]. Cañamero [3] and thecompany CyberLife[4] are

two of several groups creating int elligent creatureagents whosepersonalities react to the user’s

attempts to play wit h and carefor them. Finally, therearecompanies such asBDI [6] who use

personalities to creat emorerealistic huma n characters in comput er generated simulations [8,9].

Although this list is not exhaustiveby any means, thesearekey application areas in thefield of

personalit y-imbued agents, and arethemain focus of the r emainder of t hereport.

Thegoal of this report is to show themot ivations behind int egrating personalities wit h soft ware

agents, and how t his research area has progr essed in recent years. This exploration is linked t o the

practical sideof soft wareagents by showing how theresearch is applied to applications in a nd out

of industry. Finally, this report looks at thefuturedir ection of agents wit h personalit ies, as well as

someproposals for possibleapplications of this new t echnology.

2 Motivations

Themain impetus behind int egrating personalit y int o soft wareagents is to facilitatet he int eraction wit h theuser. Thefor mthis takes will vary, depending on theint ent ion of thesyst em.

For somesyst ems, thegoal is for theuser to feel as though t hecharacters represent ed by the agents areas real as possible, and for ot hers it is to make t heuser feel mor ecomfortable, to encouragetheuser to int eract mor ereadily wit h thesyst em. In some cases, the application is simply a toy programfor theuser’s amusement, but even in this case, a personalit y is int egrated to encourageent husiasmand int erest in the user.

2.1 Realism

When rea lismis thegoal, theuser should becompelled suspend disbelief that the environmentis not real, and should not encount er events that disrupt this belief. Inste ad of dem anding agents to befully capableand human-like, themodified requirements areto createagents that do not disrupt the user’s acceptance of the scenario as being real.A characterization of this is called the

" Eliza effect". Eliza is a psychiatric program ma dein the 1960s that provided psychological therapy to theuser by rewording theproblems theuser ent ers into thecomput er. This was thought of to behelpful in most cases, simply becausetheuser was willing to overlook thefact thatthe feedback was given by a comput er, and thus was ableto accept what the sys tem hadto offer.

Bates describes this effect as being a situation "in which peopleseesubtlet y, understanding and emotion in an agent as long as theagent does not actively destroy theillusion" [1, p.2].

TheOz project relies on this effect to convince users to suspend disbelief when using its virtual realit y syst em, to accept the illusionthat the charactersin their micro-w orld arerealistic,and not just comput er-generated [7]. This group believes thatthe success of st or ytelling media is based gr eatly on theemot ional power brought out by thecharacters and thest ory, and that the Oz project’s int eractivemedia should also try to havethesa meimpact on t heuser as TV and movies haveon theviewer [1]. Alt hough visual appeal and authent icit y is also important, they feel t hat to focus on render ing and cr eating ima ges t hat appear morer ealistic is likefocussing on paper when writ ing lit erature, or on cellulosewhen ma king cinema. Realismis conveyed not only t hrough appearance, but also through cont ent elements such as characters, storyand style [1].

2.2 Comfort

TheTuring t est dictates that a systemis passableif it beha ves in a way that can bemistaken for

huma n beha viour. Hayes-R oth proposes the Extempo test, which states that a systemis passable

if theuser willingly suspends belief that heor sheis interact ing with a human being. "Thehuma n

user might well know that the characterisnot ahuman beingand sayso if asked.But theuser

would not careand would not in ten tionally or significantly al terhisor her own behaviouronthat

account within thecont ext of t heint eraction" [5, p104].

Applications of believableagents occur in ma ny int eractivetasks such aseducation, assistance,

public relations and ent ertainment. In the Ext empo case, theImp characters apply humanlike

skills to conversewit h customers, recording thecont ent of thediscussions for futurerefer ence.

This is in order to understand their customers bett er and to bemor e effectivein serving them in

thefuture. They believet hat agents with int eractivecharacters makeit easier for users to

communicat ewit h thesyst emt hrough natural conversation, expressions and gestures. Their

approach also tries to design characters specificallyto appeal to the customers they serve, in order

to build relationships wit h customers based on fa miliarity, affection and trust [5].

2.3 Expertise

Agents wit h personalit ies arenot just viewed as being superior to agents wit hout them , they are

also viewed as being pot entially superior to dealing with huma ns in certain situations. For

exa mple, Web-based agents aresuperior to human assistants in that theynot only have access to

theresources of theweb, but they also have the abilityto use iteffectively and thoroughlyto

achievet heuser’s goals. They arealso availableat any time, any day of t heweek, and can be

scaled flexibly t o giveimmediat e, one-on-oneattention to ever y customer of thesyst em. Finally,

theseassistants deliver consist ent behaviour, and remember important features of past

int eractions, ma king theuser feel valued and significant [5].

2.4 Amusement

Peopler espond to machines endowed wit h personalit y-likecharacteristics as if they had actual huma n personalit ies. So emot ions areinstilled int o agents, but in order to beconvincing to the user, theactor’s behaviour must bebelievableand consist ent without being complet ely predictablet o theuser [9]. Thegoal is not only to cr eatean agent thatis able to function well in a virtual world, but also onethat can regist er emotional compet encies, likeplaying, finding events to bepleasant or noxious, learning fromt heenvironment, and "enjoying life" in general [3]. If an agent is "real" enough, theuser will find it pleasurableto go along wit h theillusion that heor she is int eracting wit h a real person.

In thecaseof theCreatures project, thegoal was to createsynthet ic, biological agents with behaviour that is suitably lifelike toen tertain the generalpublic. So even though their effortshave result ed in a remarkable exa mpleof artificial life, their success is measured by how ent ertaining and immersivethe experienceof "playing" with thesecreatures can be[4].

3 Implementation

Current ly, thereis no consensus availableon thedefinition of a personality or on its components.

Most definitions emphasizet he"uniqueor distinct ivequalities of individuals" when describing

personalit y, but usually it implies the ability for agents not onlyto achieve their task, but alsoto

exhibit consist ent extraneous behaviours that indicatean underlying motivation [8]. Becauseof

this uncertain definit ion, researchers not only havet o producea gents with personality, but they

havet o definewhat an agent with personalit y really is. Thefollowing sect ions describethe

attempts by current researchers to imposesome sort of personality structureint o theagents, both

in how it converses and how it acts wit h theuser.

Important characteristics that seemt o bestressed in t hedifferent approaches are:

· compet encein theworld

· reactivit y to change

· goal-direct ed beha viour

· appropriateemotional int erpretations and responses

· individual persona lit ies

· social skills

· languageskills

· an abilit y to int eract/int erfer ewit h surroundings.

Someof theapproaches only address oneor two of these characteristics, whileot hers liket heOz

project attempt to embrace abroader perspec tive (called "b road agents"), toenhance therealism

of thesyst em[7].

Oneint er esting thing to not eis that the expectations for the agentsin some scenarios is lowe red

becausemost users lower their own level of communication when operating in thosesame

scenarios. This is becausewhen dea ling with agents with persona lit ies attached, theusers

themselves becomeactors, changing their beha viours and taking on a roleso that they might more

easily int eract wit h thesyst em. In this way, the expectations on theagent’s abilit ies to emulate

huma n beha viour arereduced, sincehuma ns naturally experiencemor elimit ed int eractions when

dealing wit h an assistant than when dealing wi th a companion or somebodyelse socially [8].

3.1 Adding Personality to S peech

Thenatureof therelationship bet ween thespeaking agent and theot her agent in the dialogue affects how t hespea king agent will act in a conversation. Thethr eefactors of theot her agents that influencet hespeaker’s phrasing arethesocial distancebet ween t heagents, therelativepower held by theot her agent, and how imposing t heact being discussed would be. When phrasing a request, thespeaking agent will bemoredir ect when asking for somet hing small fromagents who arefamiliar and of equal or lesser status. So to convey onekind of speech act, many differ ent for ms can beused, each of which has a tonethat implies adiffe rent emo tio n aldisposi tion of the user. For exa mple, if an agent requests that the user perfo rm an action, the requestmay be present ed wit h varying degr ees of assertiveness, such as in thefollowing ways:

-Do action .

-Can you do action ?

-I can’t do action .

-I want action .

Theacoust ic delivery (i. e. happy, nervous, shy) of theutt erances is mainly affect ed by the emotional disposition of theagent, which is implemented befor etheint eraction. For a systemt o haveconvincing linguistic int eractions it must convey emot ions not only through thecont ent of theutterances, but through syntactic fo rm and acoustic delivery. How a sen tence is delive red conveys as much mea ning as what thesen tence is saying [10].

3.2 Adding Personality to B ehaviour

When adding personalit y to thebehaviour of an agent, thetechniques that areused seemt o vary fromapplication to application. Thet ypes of behaviour that an agent has will depend on its environment, its expect ed contact wit h theuser, and the kind of task to beperfor med, among ot her factors. Thet echniques that havebeen encount ered so far aredivided int o four sections, in decreasing order of user involvement. Thefirst section describes avatar systems, wher ean avatar is an agent inavirtual environmentthat is controlled directly by theuser of the sy stem to i nteract with other agents. Thesecond sect ion describes social agents,where the user in teractswith the syst emby communicating dir ect ly to a social agent. Thet hir d category consists of envir onments wher etheuser has moreof an observing role, and can int erfereonly in very minor ways. The

final section is a complet ely differ ent approach to persona lit y implementation, using biological

met hods to model a human physiology into theagent as much as possible.

3.2.1 Avatar Systems

Wit h avatar systems, agents aregiven theability to improvisetheir behaviour in a similar manner

as human improvisational actors, by giving thembasic personalities and dir ect ions, and by

following cues fromt hesituation and fromot her agents. Thecomponents of thea gent’s social

model for this sys tem are broken downinto personality traits , moods and attitudes . Personality

traits arepersistent characteristics, and correspond to general patterns of behaviour and modes of

thinking. Moods correspond to current emot ions or sensations that arisefromthecurrent

situation, and arevery variableover time. Moods can also begeneral feelings, or specific to

certain objects or agents. Finally, attitudes characterizean int erpersonal relationship and how the

agent is disposed to act towards an o ther (i .e. trust, sympathy, status) [9].

Thepersonality model in t heavatar cases is modeled aft er trait theories andsocial learning

theories. Trait theories state that behaviours result from basic personality traitsof the agent, while

social learning t heories state that behaviours arelearned from the outcomes of actions in similar

situations in thepast. Thepersonalit ies, moods and attitudes arerepresent ed by scaled variables,

which ha vecorrelation functions that det er minehow known moods and attitudes affect the

emotions of theagent in general. Thesecharacteristics areaffect ed by thecurrent environment,

thenumber of agents present, thepersist ent personality traits and thecurrent mood of theagent.

Act ions arethen chosen, based on what is most appropriategiven theaboveelements of the

situation [9].

Theresulting processes perfor med by theagents are: perceiving, reasoning, learning, deciding,

acting, int eracting, revea ling and feeling emotions (added to producepersonality influences on

behaviour). Each of theseprocesses then has a valuethat quantifies how well or badly theagent is

at perfor ming thesetasks, thus characterizing theagent’s personalit y traits. Theagent’s behaviours

will influenceits mood and attitudes, which in turn affect its behaviour. Theavatar’s actions can

then bedirect ed wit h litt leint erfer encefromt heuser, and theagent will perfor mtheactions wit h

behaviours that areconsist ent with its personalit y [8].

3.2.2 Social Agents( Extempo System)

Extempo’s Improvisational (Imp) characters consist of an under lying personality, a role, and taskspecific knowledge. Thepersonality of a virtual character is composed of its background, appearance, movements, gesturing, voice, opinions, and social dyna mics. Thesecharacteristics arereflect ed in how thevirtual character moves, speaks and beha ves when int eracting wit h the user. Task-specific knowledgegives theagent mor eknowledge about the dom ain, possible actions, and value-added commentary that could becontributed. By combining different character traits, new characters can bebuilt easily to suit various situations [5].

3.2.3 Independent Agents (Oz System)

Emis thesubsyst emof theOz project thatis responsible forhandling the emo tional and social aspects of theagent’s behaviour. It also handles social relationships be tween agents, how these relationships changeover timeand how they useemot ions in theagents´ behaviours [7].

Sensor y data is taken in by themain archit ectureof t hesyst em, and theemot ional stateof the agent is generated by Em, given theinputs and current emot ional state. Act ions arethen chosen based on theperception of thesituation, thesyst em’s goals and thecurrent emotions, to differ ent degr ees depending on importanceof theevent. This approach is based on the Ortony, Collins and

Clor e(OCC) cognit ivemodel of emotion, which groups emot ions toget her into emot ional clust ers, wher eemot ions in each clust er sharesimilar causes (e. g. distr ess and fear) [7].

Emfeatures thefollowing emot ions: joy, distress, hope, fear, pride, sha me, admiration, reproach, anger, gratitude, gratification and remorse. Each emotion falls under oneof four categories:

· Goal-achievement: emotions evoked depending on how events a chievegoals (joy, distress)

· Agent Standards: emotions evoked based on how self or ot hers measureup to standards of beha viour or perfor mance(admiration, shame)

· Object Effects: emotions evoked fromposit iveor negativereactions to objects, including ot her agents (love, hate).

· Combinations: simultaneous emot ions fromsingleevent.

Theagent’s attitudes towards other agents, objects and theuser can changeover timeas the

evoked emot ions encourageor discouragecertain behaviours. Em’s emot ions, whilenot

presuming t o becomparablet o huma n emot ions, claimt o reflect the emo tions encoun te redin

"universal huma n social settings". According to Reilly and Bates, thesyst emt ends to produce

"enough" emot ions for theindividuals who develop or usethesyst emt o find its beha viour to be

believable[7].

3.2.4 Biological Approaches

Inst ead of being programmed wit h all of thepersonality traits, biological approaches implement

basic traits and build upon thesetraits as theagent learns throughin teractingmo re wi th its

environment. Theagent’s motivations in this casearemor ephysiological in nature, resulting in

behaviours that direct the agent towards oraway from a goal,in creasethe age nt’salertnessto a

situation, or organizetheagent ’s actions toget her towards onegoal. In thecaseof theCreatures,

personal goals and physiological goals arekept separate, so that each can beinfluenced by events

to producemot ivations and emot ions that similar to huma n reactions to theseevents [3].

Theseapproaches usestronger AI techniques thr ough theuseof neural net wor ks for mot or

control and learning, and theuseof biology to deviseartificial biochemistries for simulating

hor monal responses and ot her int ernal stimuli [4]. Theuser’s rolein t hesecases is to

encourage/ discouragebehaviours, and to int eract wit h theCreatures and theenvironment to

encouragecertain behaviours in theagents. Thebiologica l aspect has been implement ed to such a

degr eethat reproduction is possible, as are expressivereactions to positiveor negativest imuli, so

that the effect of creatinganagent wi th pet-like characteristics is as convincing as possible [4].

Thedifficulty with this approach is that emotions aremor edifficult to qu antify, since they are

unseen reactions or impr essions resulting froma given event, and inst ea d of ma nifesting

themselves directly, only enhancethecurrent motivationa l states.

this idea, hopefully with t heend result of becoming substantially wea lthy fromt heroyalties t his idea will undoubt edly produce. In eit her case, theresults of t his report havenot only been enlight ening froman academic standpoint, but look to haveseveral futurebenefits as well.

7 References

[1] Bates, Joseph, TheNatureof Characters in Int eractiveWorlds and theOz Project ,

Technical Report CMU-CS-92-200 , School of Computer Science, Carnegie Mellon

University, Pittsburgh, PA, October 1992.

[2] Bates, Joseph , Loyall, A. Bryan, Personalit y-R ich BelievableAgents That UseLanguage ,

Proceedings of theFirst International Confer enceon Autonomous Agents, February

1997, Marina del R ey, California.

[3] Cañamero, D., Modeling Motivations and Emot ions as a Basis for Intelligent Behavior ,

Proceedings of theFirst International Symposiumon Aut onomous Agents, AA’97,

Marina del Rey, CA, February 5-8, 1997, TheACM Press

[4] Grand, Stephen, Cliff, Dave, Malhotra, Anil , Creatures: Artificial LifeAut onomous

SoftwareAgents for Home Ent ertainment , Agents 97, Marina del Rey, CA, USA, Feb 7,

1999

[5] Hayes-Rot h, Barbara, Johnson, Vaughan, van Gent, Robert, Wescourt, Keit h , Staffing the

Web with Int eractiveAgents , Communications of theACM, Volume42, Number 3,

March 1999, p103-105

[6] Koechling, Jeff, Crane, Ada m, Raibert, Marc , Peoplearenot Tanks: LiveR eckoning for

Simulated Dismount ed Infantry using DI-Guy , Fall 1997 SystemInt er operability

Workshop, Orlando, Florida, Sept 1997

[7] Reilly, W. Scott, Bates, Joseph, Building Emotional Agents , Technical R eport CMU-CS-

92-143 , School of Comput er Science, Carnegie Mellon Universit y, Pittsburgh, PA, May

1992.

[8] Roussaeu, Daniel, Personalit y in Comput er Characters , Entertainment and AI/ Alife:

Papers fromtheAAAI Workshop, Portland, Oregon, August 1996

[9] Rousseau, Daniel, Hayes-R ot h, Barbara, A Social-Psychological Model for Synthet ic

Act ors , Autonomous Agents 98, Minneapolis, MN, USA, May 1998

[10] Walker, Marilyn, Cahn, Janet, Whittaker, Steve , Improvising Linguistic Style: Social and

Affect iveBases of Agent P ersonalit y . Proceedings of theFirst International Confer ence on Aut onomous Agents, ACM SIGART, Marina del Rey , CA, USA. February 5-8, 1997.

Pages 96-105.