c?a insemtives

Incentives for Semantics

SEVENTH FRAMEWORK
PROGRAMME

INSEMTIVES
FP7-1ICT-2007-3
Contract no.: 231181
www.insemtives.eu

INSEMTIVES

Ddliverable1.3.1

I ncentive M odels and PD Guidelines (Initial Version)

Editor: Marco Zamarian and Markus Rohde, UNITN &atsl
Deliverable nature: R
Dissemination level: PU

(Confidentiality)

Contractual delivery date: 31.03.2010

Actual delivery date: 31.03.2010

Version: 1.0

Total number of pages: 31

Keywords: Incentives models, participatory design

Abstract

This deliverable is based on the assumption thatgdewith specific characteristics will influenchet
internal motivation of users to engage in annotefimjects, that is, the design can be seen ascamtive
itself. In other words, designers of annotationsl grarticipation tools should take into account (and
incorporate in the tools) various motivation andeintive mechanisms in order to suit emotional, dogn
social and ethical needs of users. These motivatohincentive mechanisms depend on both userreente
design requirements and the relevant task-relaaeidhles that might affect the performance of thersi of
semantic annotation tools. Broadly speaking, thesebles may be based on individual charactesisiic
users (e.g., ability, motivation) and social, tedbgical, and environmental/contextual constraftsch,
multidisciplinary literature has contributed to tthefinition of an extremely lengthy list of thesetors. We
propose to use a simplified set of the most promtirieatures that can be relevant for the kind ekda
involved in semantic annotation. Finally, this slifipd set of variables will be considered in aeasudy
developed within the INSEMTIVES project.
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Executive Summary

The success of the INSEMTIVES project is highly elegeent on motivational concepts which encourage
users to get involved in the process of annotadihgige amount of unstructured information and geimey
valid ontologies for non-textual sources. Followidgrbert Simon we can distinguish between two tygfes
motivation: (a) the motivation to participate, tligthe willingness of a subject to take part irask, and (b)
the motivation to produce, that is the intentiorpgsform competently once he commits to the tasles€
types of motivations and incentives aspects areonty investigated within sociological and econaoahic
research with the aim to develop theories and éxgatal insights, but also within the more IT arebidn
oriented research, including those dealing with design of environments for online communities or
cooperative works.

The outcome of this deliverable is mmitial set of incentive models ranging from economic-based to non
materialistic-based incentives. Such models arpfliein analyzing the bottlenecks of current semantic
content authoring environments in the light of the missing incentives impedingg user participation.
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1 | ntroduction

The strategy for the design and implementationeafiantic authoring tools incorporating incentiveesoks
for users is twofold.

As explained in D1.2.1, we propose a methodologt #ncompasses the ability to a) analyze any work
environment of a social nature in which one aimgtaduce annotating tasks; b) conduct a desigogss

for the tools that serves as vehicle for the téiskmselves taking the analysis of the social ackin@ogical
context as an input.

These two phases are mirrored in the two delivesabst follows: the deliverable D 1.2.1 containofthe
elements that can guide the design procasstly speaking whereas the present deliverable D1.3.1
concentrates on the analytical steps that logigalgede the design process.

As explained also in D1.2.1, this approach stresseslue-chainoutlook on the design process, clearly
distinguishing problems regarding motivation/papétion in the design proces#rictu senspon the one
hand, and motivation/participation of users oneettol is in place, on the other hand. Naturallg, expect

the reader to proceed iteratively between the tayers that, as far as we are concerned, can only be
analytically separated but that are carried outikBneously in the design practice.

Whereas the deliverable D.1.2.1 provides a compte methodological approach allowing for the
analysis, design and testing of the tools, thisrdedble outlines a general framework which aimguading
designers with respect to which design goals onirements to be considered as well as allowing tteem
map the analysis results into a possible set aftispls. This deliverable is based on the assumgtiah
design with specific characteristics will influenttee internal motivation of users to engage in &amn
projects, that is, the design can be seen as @&mtiue itself. Therefore, the resulting productigesare
expected to incorporate different motivation medsais, mainly focusing on user-centered design
requirements such as usability, sociability, desagrfun etc.. These requirements aims to addnesdienal,
cognitive, social and ethical needs of users aad/i@wed as design goals that designers of anangatind
participation tools can take into account.

In addition, for the analysis of the situation ohtent annotation we need to carefully analyzeréhevant
task-related variables that might affect the penémmce of the users of semantic annotation toolsady
speaking, these may be based on individual chaistide of users (e.g., ability, motivation) andcisd,
technological, and environmental/contextual cotirgtsa A rich, multidisciplinary literature has coibuted
to the definition of an extremely lengthy list dfese factors; however, trying to use such a lish &
practical implementation goal in mind might be uely, so we propose to use a simplified set ofntlost
prominent features that can be relevant for thd kiftasks involved in semantic annotation.

Finally, all these requirements and suggested ditnas for the analysis will be considered in theeca
studies within the INSEMTIVES project.
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2 Relevant Variables

2.1 Relevant Design Goalsfor Motivating Participation

The design process of user-centered tools needsnsider some general design requirements whidh wil
influence the end users’ motivation to engage ino#ation projects. Besides usability and sociabilit
requirements, software designers refer to a nurobexdditional (design) issues with respect to safewv
affordancesthat can strengthen or support users’ motivatmmpgrticipation. These include including the
emotional, cognitive, social and ethical dimensiong can regard these general requirements asndesig
goals that designers aim at achieving by desigfangthem purposefully. Accordingly we suggest the
consideration of the following design goals:

» Designing for Usability

» Designing for Sociability

» Designing for Human Values

» Designing for Emotion and Enjoyment
» Designing for Incentives

All these listed design goals or requirements atenecessarily independent from each other, notheg
systematically distinct and complete. They represamme samples of requirements which have been
suggested by different HCI scholars in the receatry. We describe some principles and guidelirmgaglto
these goals. Since there are not any better and saphisticated requirements available, the arinatand
participation tools that will be developed in ti¢SEMTIVES project shall take these requirements int
account when designing the applications. Furtheemtite evaluation of INSEMTIVES tools will follow
these requirements lists as well and will incluekdg with users.

211 Designing for Usability

Usability is an important consideration in the design ofdpats. Products need to provide suitable
functionalities (usefulness) and an appropriatgesd these functionalitiesigability). Meanwhile usability
emerged to an attribute of quality, what ensurd tha users of products are able to work effecyivel
efficiently and with satisfaction (ISO 9241-11)fudfill their tasks. These three dimensions arearstbod

as follows:

» Effectiveness. Accuracy and completeness with which users aelsgecified goals.

» Efficiency: Resources expended in relation to the accuradycampleteness with which users
achieve goals.

» Satisfaction: Freedom from discomfort, and positive attitudegdrds the use of the product.

There are a set of general principles and hewistigigested to design usable systems, i.e. tovacthe
aforementioned usability goals. In the following prvide some of well-accepted principles and fstigs.

For more information we suggest the following referes (Nielsen, 1994; Nielsen, Mack, 1994; Pregece e
al., 2002; Koyani et al., 2003;Te’eni et al., 208hneiderman, et al., 2009)

Jakob Nielsen's (Nielsen, 1994) heuristics arebdw known usability heuristics for user interfassign:
Visibility of system status; Match between systard the real world; User control and freedom; Cdesisy
and standards; Error prevention; Recognition rathan recall; Flexibility and efficiency of use; #betic
and minimalist design; Help users recognize, diagnand recover from errors; Help and documentation
The International Standardization Organization (Ip@sents a set of usability heuristics that &gpio the
interaction of people and information systems. $tamdard (ISO 9241 part 110) refers to this intevacas

a dialogue and describes seven genedalogue principles Suitability for the task; Self-descriptiveness;
Controllability; Conformity with user expectation€rror tolerance; Suitability for individualizatipn
Suitability for learning.

© INSEMTIVES consortium 2009 - 2012 Page 7 of (31)
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In addition to these general dialog principles re¢hare also guidelines for specific topics. Thdofeing
requirements are organized according to differepics which are most relevant to the Web contextreh
user participation, contribution, motivation plagignificant role (Preece, Shneiderman, 2009).

Usability factors that may influence reading:
* Interesting and relevant content presented inditiey well-organized layouts.
» Frequently updated content with highlighting to@mage return visits.
e Support for newcomers through tutorials, animatemas, FAQs, help, mentors, contacts.
» Clear navigation paths so that users have a sémsastery and control.

» Universal usability to support novice/expert, sitelye display, slow/fast network, multilingual,
and users with disabilities.

* Interface design features to support reading, birgysearching, and sharing.

Usability factors that may influence contributing:
» Low threshold interfaces for easily making smaltribbutions, e.g., no login.
» High ceiling interfaces that allow large and fregueontributions.
» Visibility for users’ contributions and frequenci\oews; aggregated over time.
» Visibility of ratings and comments by community means.

* Tools to undo vandalism, limit malicious users,tcolnpornography and libel.

Usability factors that may influence collaborating:
* Ways to locate relevant and competent individual®tm collaborations.

* Tools to collaborate: communicate within groupshesiule projects, assign tasks, share work
products, request assistance.

» Visible recognition and rewards for collaborator®.g., authorship, citations, links,
acknowledgements.

» Ways to resolve differences (e.g., voting), mediigputes, and deal with unhelpful collaborators.

212 Designing for Sociability

Besides general guidelines for usability, partitigra support andsociability design should be taken into
account. As experiences from Web2.0 analyses amth Gpurce Software projects (OSS) show, socializing
in user communities can be enhanced by respeatimg gieneral principles or guidelines. Socialityersfto

the tendency to associate with or form social gsoufociality, not functionality, is viewed as theyk
concept in social software systems. Bouman etBauihan et al.,, 2007) suggested a design framework
which could help designers and developers to creatéal software that invites and supports its siger
engage in social activities online as well as oélito associate with or form social groups, ulteha
leading to seeking or enjoying companionship. Thegue that designers of social software have toeadd

in one way or the other the following issues:

» Enabling practice, i.e., supporting practice thasts or could exist within the social group thaithe
intended audience of the social software system.

* Mimicking reality, i.e., finding or creating metamis that relate to the real world.

* Building identity, i.e., providing the community thithe mechanisms that allow for the development
of an online identity.

Page 8 of (31) © INSEMTIVES consortium 2009 — 2012
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» Actualizing self, i.e., creating mechanisms thadvalusers to tap into the collective wisdom and
experience and use it for their own benefit, leagrprocess and self-actualization.

According to Preece (Preece, 2000), communitiel gatod sociability have social policies that supploe
community’s purpose and are understandable, spcadteptable, and practical. Success of an online
community requires a blend of well-designed sofesmare., usability) and carefully crafted socialipes.
According to Lazar and Preece (Lazar, Preece, 20B2)following three broad categories of issuas ar
considered as important: Registration issues; Tamst Security issues; and Governance issues. Other
recommendations for the support of end user ppdiitin are listed by Preece and Shneiderman (Preece
Shneiderman, 2009) as follows:

* Reading: issues for the attraction/motivation ol esers to visit web sites and applications, to use
web services, to read provided information, to coms multimedia content, to “stay” on the web
site, to come back and to visit again regularly.

» Contributing: design recommendations for the abstra/motivation of end users to edit web
content, produce/generate own content, contribmte@db communities and collective repositories,
etc.

» Collaborating: issues for the attraction/motivatminend users to collaborate with others in a user
community, to coordinate their contributions witiher contributors and so on.

213 Designing for Human Values

Human valuesnd ethical considerations are fundamentally padesign practice. Value Sensitive Design
offers one viable principled approach to systeraditicconsidering human values throughout the deaigh
deployment of information and other technologiesiriigan et al., 2005; Friedman, 1997; Friedmar. et a
2006). Through its theory and methods, Value SemesbDesign requires that we broaden the traditional
criteria (e.g., reliability, correctness) for judgithe quality of systems to include those thaaade human
flourishing.

Values are at play in all phases of designing, kibpieg, deploying, and appropriating of information
technology. In all these activities there exists tleed for explicit consideration of values, vateesions,
and value trade-offs. It is expected that Values@ime Design will be used in conjunction with athe
successful methodologies (such as Participatorygpesystematic debugging and testing practicqsdra
prototyping) with a variety of practitioners inciad software engineers, usability engineers, ictéra
designers, information solution professionals, emacerned direct and indirect stakeholders.

Methodologically, at the core of Value Sensitivesiga lies an iterative process that integrates epiual,
empirical, and technical investigatior@3onceptual investigationavolve philosophically informed analyses
of the central constructs and issues under inasiig Questions include: How does the philosaghic
literature conceptualize certain values (e.g. trpgivacy, ownership)? Who is affected? How showtsl
engage in trade-offs among competing values in désign, implementation, and use of information
systems“Empirical investigationgocus on the human response to the technicabettibnd on the larger
social context in which the technology is situateédr example, how do stakeholders apprehend ingaid
values in the interactive context? How do they nitiie competing values in design trade-offs? How
organizations appropriate value considerationshim design process? Technical investigations involve
analyzing current technical mechanisms and desm@assess how well they support particular valaas,
conversely, identifying values, and then identifyiand/or developing technical mechanisms and design
that can support those values.

In several case studies Friedman et al. (Friedmaad.e2006) demonstrate the application of theu#al
Sensitive Design (VSD), exploring different valuessich as privacy, informed consent, trust; the
democratization of the planning process. Theresaxeral techniques that can be employed to understa
values in context, including value card technig(fdanagan et al., 2005) or photo-elicitation teqgiei (Le
Dantec et al., 2009) as well as techniques forimgavith value tensions (Miller et al., 2007). Iddition,
current literature suggests specific guidelinessfmcific values such as trust or issues aboutanedibility

or security (cf. (Fogg, 2002)).

© INSEMTIVES consortium 2009 - 2012 Page 9 of (31)
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214 Designing for Emotion and Enjoyment

Most software development processes just focusinipe traditional principles of usability, whichsiteibed
before,hedonicquality get more and more important to increasedgaser experiencdoy of Useplays a
significant role in the development of softwarelsodf the costumer experienced the product withgod
trust, he will most likely continue with the usagieuse the product again. To maximize usage, tieefaces

of the tools should be designed with focus on pasigmotions in addition to usability, that is, tinéerface
should be complemented with design features tlegterpositive experience, includipteasure enjoyment
fun, which are to some extent related to user satisfagAgarwal, Karahanna, 2000; Tractinsky et al.,
2000).

The topic of design for fun goes back to early Esidf games, such as the work of Malone (Malo882)

on educational games. He summarized the designishesirfor enjoyable interfaces with these criteria
challenge, curiosity, and fantasy (which he tieénmotion and metaphor). The interest in pleasudefiam in
relation to IT is now beginning to grow (Monk, Hasgahl, 2002; Karat, Karat, 2003; Nielsen, 2003;
Shneiderman, 2004).

Jordan (Jordan, 1999) constructs an explanatomgefneork and discusses four different types of plessu
Physio-pleasurdderived from the sensory organs, such as qualdterials to the touch); Socio-pleasure
(derived from the product and how it affects theacial identity or relationships with others); Psye
pleasure (which pertains to people's cognitive antbtional reactions, for example, when things are
completed in a satisfying wayldeo-pleasure(derived from people's values, such as artistialityuin a
design, or ecologically sound products.). Theseohraore general types of pleasure. Yet, they may be
used as a support in designing tests and analgatay

Hassenzahl (Hassenzahl, 2003) identified threespedple are desire to fulfill. First, stimulatidviankind

has the inherent need to develop and move forvwoeel, interesting, and stimulation functions, s,

and interaction- and presentation-styles can attiaierest or reduce motivation problems. Second,
identification: People tent to use object to exprigemselves. Products can help users to commartioait
desired identity. Third, evocation: Products majedo provoke memories. Products can represent past
situations or impressions, which are importanteruser.

Based on this model Hassenzahl (Hassenzahl, 20@®)duced an instrument in order to proof these
gualities. The AttrakDiff-Questionnaire helps tesers to indicate their perception of the prodyctising
pairs of opposite adjectives. The Questionnaifeuitt on the following four constructs: Pragmaticality
(PG): The perceived ability to fulfill a desiredska Hedonic Quality — Stimulation (HQS): To whatent

the product can support my personal developmentibiie Quality — Identity (HGI): To what extent the
product allows me to identify with it? Attractivesee(ATT): What is the general quality perception?

In addition, Norman (Norman, 2004) distinguishesween visceral, behavioral and reflective levels of
processing that are stimulated by appearance,tisfeess in use, and self-image respectively. Narma
shows that design of most objects are perceivedllahree levels (dimensions). Therefore, a goosigie
should address all three levels.

Shneiderman (Shneiderman, 2004) argues that desigmest address three almost equally importantsgoal
that contribute to fun: (1) provide the right fuiocis so that users can accomplish their goalspff@y
usability plus reliability to prevent frustratiomoin undermining the fun and (3) engage users with f
features. For the third goal, designers are nownbetg to develop theories of user engagement tirou
fun-features: alluring metaphors, compelling cotteattractive graphics, appealing animations, and
satisfying sounds. Getting this right is difficutbo many designers go too far in using excessibely
colors, distracting animations, and annoying sounds

Designing for enjoyment is particularly relevant fgames. How to create enjoyment in games? The
psychologist M. Csikszentmihalyi (Csikszentmihaly®96) talks about the flow experience where aqrex's
ability and the challenge they are undertakingpeméectly balanced. When people are in the floviestaey
suspend their fears, put aside their anxieties, emghge fully in the experience of the moment. The
implications offlow are that challenges must be constantly moderateatder to match the individuals
increasing ability. According to Chris Crawfordalstart game theorist, the point of play is the Erae -
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not just the godl Some categories of challenges to be consideeedCarbellar challenge; Sensorimotor
challenges; Pattern Recognition; Sequential ReaggriResource Management; Social Reasoning

215 Designing for Incentives

There has been a growing deign efforts for incentisers. They address users’ desire to receivetbome
in exchange for contribution. There are differeppr@aches (Farzan et al., 2008) such as thosedinglu
incenting with rewards, incenting by explaining commity benefits, incenting by goal setting, incegtby
providing self benefits. Incentives mechanisms Haaen designed and embedded in several systems.

Rashid et al. (Rashid et al., 2006) investigateesigth augmentation for an existing community We#b. si
The augmented interface includes individualizedoopymities for contribution and an estimate of tadue
of each contribution to the community.

According to Cheng and Vassileva (Cheng, Vassil@@8g) it is important to control the quality ardet
guantity of users’ contributions and avoid inforinatoverload or degrade its level. Therefore, a®imive
mechanism with adaptive rewards was designed tidtides acollaborative rating mechanism which
ensures a decentralized way of measuring the gualicontributions by encouraging the users to esteh
other’'s contributions and aadaptive rewards mechanism encourages users’ contributions differently,
taking into account the users’ individual reputatémd the current needs of the community.

Vassileva and Sun (Vassileva, Sun, 2007) show #mtappropriately designed visualization of the
community will stimulate social comparison among tisers and will result in increased user partitpa
Farzan et al. (Farzan et al., 2008) have implendeatfeature that rewards contribution with poimoider

to encourage contribution to an opt-in social nekivy site designed for employees.

Zhang, P. (Zhang, 2008) proposes a set of desigeiples (high-level and context-free design go#ts)
guide ICT design with high motivational affordanc@$ie design principles are based on four sour€es o
motivation (psychological, social, cognitive andaimnal sources of motivation). Design principleslude:

(1) support autonomy, (2) promote creation andesgntation of self-identity, (3) design for optima
challenge, (4) provide timely and positive feedha@ facilitate human-human interaction, (6) reyemt
human social bonds, (7) facilitate one’s desirsmtinience others, (8) facilitate one’s desire tarfeuenced

by others, (9) induce intended emotions via infdramaand communication technology surface featuaed,
(10) induce intended emotions via information aachmunication technology interaction features.

2.2 Relevant Variables for I ncentives Modéls

For the purposes of the analysis of the situatiozoatent annotation terms we need to carefullyyeeathe
relevant task-related variables that might afféet performance of the users of semantic annotatiols.
Broadly speaking, these are based on individualacheristics of users (e.g., ability, motivatiomdasocial,
technological, and environmental/contextual cotirstsa A rich, multidisciplinary literature has coibuted
to the definition of an extremely lengthy list dfese factors (find quotes in literature reviewsjvéver,
trying to use such a list with a practical impletaion goal in mind might be unwieldy, so we propds
use a simplified set of the most prominent featuhed can be relevant for the kind of tasks invdlve
semantic annotation. We constructed this set arthnee basic principles:

* In most cases, when working with large, distributechmunities of people such as the ones that can
help build extensive semantic annotation repositoiti is safe not to make too many assumptions on
the personal character of each individual, or engtoup composition, so we exclude from the set of
the variables used for the analysis any refereadadividual or group qualities and focus on the
task;

* Many of the variables emerging from the literatare of limited scope (for instance, they apply to
specific domains) and applicability; others presehtgh level of correlation and thus do not idgnti
clear, independent dimensions. For these reasormilyeconcentrate on variables that, on average,
are widely applicable across domains and tend iodependent.

! http://www.amber-light.co.uk/resources/primer_emotshtml
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* In order to be of practical use — that is, in oribeserve as a reference point to identify theasidm
at hand in a real application — each of the idatif/ariables needs to include a limited number of
values.

Using these principles we identified the followiag the main analytical dimensions along which we ca
partition the space of possible cases:

» Goal of the annotation or ontology population eisrc

e Task, or more typically, an ordered collection afks into which the annotation exercise can be
divided

e Social structure, a stylized and simplified sesofial relationships among the subjects partiaiati
in the exercise

* Nature of good, a stylized description, in gamestbécal terms, of the relationship between what
good is produced and who consumes it

* Required skills of the agents to complete the aatioot task.

These variables influence the users’ performantésrins of direction (the choice of activities pleomake
in expending effort), intensity (the level of eff@eople exert), and duration (the persistencdfoftgpeople
overtime keep).

221 Goal

People handle their activity toward specific goatich are terminated by aspiration, satisfying, atignce,
and discouragement mechanisms.

If the goal itself is enough interesting individsiainotivation will be high. In many cases, a chadjing goal
might address the interest of individuals and gatlinterests and motivation. Also specificity and
reasonable levels of difficulty are considered imgat elements related to the amount of effort and
persistence that individuals will put to achieveittyoals (see Locke and Latham, 1990).

In the organizational setting, individuals musteggiche goal being set by supervisors or top masagéis
acceptation is related to the alignment of persara organizational values, and the so called goal
congruence (Barnard, 1938).

In organizational settings three situations migtduo:

1. Goals are communicated successfully from the tegl lef the organization down to the bottom, and
commitment to goals is achieved at each levelhim ¢ase, employee-organization goal congruence
is achieved because employees either agree withohle or decide to put the goals in front of their
own personal preferences (Locke, Latham, 19909ther words the goal congruence is affected by
the successfulness of communication from the masawethe top levels of the organization down
to the bottom, and the commitment to goals whidkcisieved at each level.

2. Goals are communicated successfully from the topngddout employees for some reason do not
agree with them and they do not want to put thésgoaront of their own self-interests. In thissea
there is no ambiguity in identifying the sourceresistance in the organization which might be
overcame by employee participation, additional niraj, selection procedures, and monetary
incentives and rewards (monetary incentives anogr@tons).

3. Goals are not communicated successfully, but enggloyfor some reasons misunderstand the
message and the values. In this case, that isotimenon one, the rewarding and incentive systems
might be fine tuned according to individual reacti@nd behaviors.

There are also some positive relationships thatldhme described in order to better understandytizé and
its influence on performance:
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222

There is a positive relationship between the difficof a goal and the expected performance. Only
when the goal is considered too much difficultrapossible the frustration take over and the goal is
abandoned by individuals. See Figure 1.

high

Performance

Low

Low difficulty of a goal imp.ble

Figure 1: Therdationship between performance and difficulty of a goal
[Source: Locke and Latham, 2002]

There is a positive relationship between the clessrof goals and an expected performance. Clear
and specific goals tend to produce better reshtis general and undefined ones. In an uncertain
environment in which goals cannot be clearly spetit the beginning, feedback and collaboration
help individuals to clarify and agree on the megrofhthe goal.

There is a positive relationship between the |@fgbarticipation and the level of goal acceptance
and congruence. Participation in goal-setting rang key to make people accept the goals (and
make them clearer).

Tasks/ Job

The nature of task and in particular variety anthglexity, identity, significance, autonomy and deton
affect the internal motivation of individuals, nasnéheir work performances (in terms of qualityesg),
their satisfaction (in term of significance), ahe tduration of the task.

Some of the following elements refer to the cotedonensionsas well as to the relation betweeroih@nd
the individuals:

The skill variety is the degree to which a job rieggia variety of activities in carrying out the nko
and involves the use of several individual skil®mpetencies are positively related to the abibty
perform the a variety of activities

The task identity is one factor of the job thaiuehces the experienced meaningfulness of work.
According to Griffin (Griffin, 1982), task identitis the degree to which the job requires completion
of a whole and identifiable piece of work that nd from the beginning to the end with a visible
outcome (Hackman, Oldham, 1980).

The job autonomy and discretion are positivelytegldo the desires to self-organize experience and
behavior according to the individual's integratezhse of self, the experience of integration and
freedom, and the essential aspect of healthy hdurationing (Deci, Ryan, 2000).

The level of tasks specificity / clearness is pesiy related to performance, when a task is ndt we
defined participation might help individuals to enstand it.
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* The degree of amusing individuals feels carryinghantask.

In some cases jobs require reciprocal interdepereenand social aspects might affect the personal
satisfaction, the inner motivation of individualsdatheir performance. Below some examples:

» Task significance extent to which an identifialab j task affects, or is important to, others witbr
outside the organization. Namely, is the judgméat &in individual’s job has a positive impact on
other people (Hackman, Oldham, 1976; Morgeson, Hump 2006). Task significance is positively
related to performance and it is thought to beiqaerly critical in today’s economy, as employees
are increasingly concerned with doing work thatds#s other people and contributes to society
(e.g., Colby, Sippola, Phelps, 2001; Turban, Giregeri997).

» Task interdependence is likely to foster sociahmoof cooperation and helping, make the need for
collective social responsibility, and enhance groapesiveness. In this case the task might become
a mean of power because due to a specific taskidudils can control some critical resources,
manage the uncertainty, and promote the rigid exaty of tasks. Systems increasing user's sense
of control (either at the task level or job levepuld motivate and therefore tend to be adopted by
users. Systems reducing control, in contrast, wbeldlemotivating and would therefore be subject
to resistance from users.

» Individual discretionarily either at the task objevels. If the task is mandatory and the levedasil
congruence is low, a set of incentives should bplemented in order to reduce opportunistic
behaviors of individuals and guarantee a good tyulavel of performances.

2.2.3 Social Structure

The social structure is the enduring and relativatble pattern of relationships among various t&gen
group of agents. It can be considered also as af sestitutionalized norms, cognitive frameworksitural
patterns that define and address actions of agerdssocial system (Lopez, Scott, 2000). This pattd#
relationships is wrought according to the set aimg) communication channels, coordination mechagism
beliefs and views, feelings, etc., of people ofyirag social positions within a group, a firm, oryaother
social system. In traditional and positive stugdgexial structure is usually considered as afssituwational
constraints or barriers, which can be beyond timtrabof the individual or a group. For instandegy might
be tools, equipment, procedures, internal climatdationships, information, values and knowledge
commonly shared by the individuals, which influettice choices, opportunities, challenges that inldials
possess and foresee. In practice, firms succegsfedl the set of incentive mechanisms that takeusitf
the social structure they are embedded in (FukuyE®8&, Granovetter 1985).

The social structure of business companies areacteized by a variety of hierarchical levels inicththe
system of relations strongly depends on the rejputalystem. This latter is usually based on thestpors’
feedback. In this case the role of supervisor iteqstrategic. She/he might clearly communicate
expectations, provide the necessary training aifglthe goals assigned by the management, canvemo
minimize constraints, or recognize positive behai@and reward people for their performance. Inhsuc
context, relationships among principal and gergsnat neutral and two main problems should be tahten
account: the principal-agents and the stewardship.

The principal-agent problem occurs when cooperapagies have different goals and vision of labor
(Jensen, Meckling, 1976; Ross, 1973). Specificallyency theory is directed at the ubiquitous agency
relationship, in which one party (the principal)latgtes work to another (the agent) who perfornag th
work. This is the typical case of employer/employekationship in which a principal hires an agemt t
pursue a specific interest. The two agents mayshate the same interests and a situation of infooma
asymmetry, uncertainty and risk may occur. Consgidethe contract between parties as the unit olyaisa
the focus of the theory of agency is on determirtimg most efficient contract given assumptions abou
people (e.g., self-interest, bounded rationaliigk raversion), organizations (e.g., goal conflichoag
members) and information (e.g., information is apwdity which can be purchased). The solution t® th
problem, closely related to the moral hazard pmoblis to ensure the provision of appropriate ineest so
agents act in the way principal wish. Various med$ras can be used to compensate (or supervisaesmt a
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performing certain acts. These are useful to thecjmal and costly to the agent. Examples of ineent
mechanisms may be “piece rates, (share) optiorsgradionary bonuses, promotions, profit sharing,
efficiency wages, deferred compensation, and so (Bnéndergast, 1999). In the case of tagging and
ontology population, in a hierarchical context, siystems of incentives can be based on performaatd
payments (which might depend by the quantity aedjinality of content annotation/population provigemnt
profit sharing (Jones and Kato 1995, Knez and Siene&001). Some studies (Drago and Garvey, 1998)
show that when agents are placed on individualfpayperformance schemes or performance evaluations,
they are less likely to help their co-workers angefriding effects increase. These negative effaots
particularly important in those jobs (such as tholmgy creation) that require team production fAdém and
Demsetz, 1972). Another issue that should be takemaccount is the incentive-intensity which deggeon
four factors: the marginal profit created by adutiail effort, the precision with which the desirediaties

are assessed, the agent’s risk tolerance, andshegéiponsiveness to incentives.

In an organization context, stewardship refers &amagement's responsibility to properly utilize aesdelop
its resources, including its people, its properhd ats financial assets. It also refers to thankargl
recognizing donors. This includes organizing thgok phone calls, recognition events and conveyliray t
impact that the donor's gift has had.

In community of peers, hierarchy is considered egnal, and relations among agents don’t heavipedd

on the role individuals have in the firm. To redaléhe quality and the quantity of user contribogi@and
ensure a sustainable level of user participatiaiiéncommunity, it is important to adapt the indivals and
groups’ rewards on the community’s social strucgueh as the needs of community members, theg sfyl
contributions, their past performance and practittesr system of values, etc. In particular in coumities,
“situations involving interactions with other humbarings are characteristically more heavily ladéth w
emotions than any other situations” (Simon, 196737). Also, "the majority of human emotions aceial

in nature, specifically developed so as to makeattiezre group cooperation feasible” (Toda, 19852¢1).
Focusing on how behaviors change through motivatibe following elements should be analyzed: social
identity, feedback processes, justice and equitgt,taltruism, and reciprocity.

» Social identity. The notion of social identity (Teljand Turner 1979) is defined as an umbrella term
used throughout the social sciences to describavélyeindividuals label themselves as members of
particular groups (social groups, communities, amj classes, etc.). Categorizing in groups
provides individuals with a sense of belonging ttatributes to a positive self concept. Also the
process of interaction among peers, develop a stemsiset of behaviors that reinforce the identity
of the person. Theoretical analysis as well asskewf empirical studies of the relationship of sbci
identity with motivations and performance leadghe conclusion that identification is positively
related to work motivation and task performance.

* Positive and negative feedback focus on how behawbange according to positive and negative
reinforcement or punishment, and it concentratetherrelation between past and future behaviors.
Individuals answer to an impulse choosing amongisguwesponses. Usually, the responses they
choose are the ones that in the past obtainedygosisults. For instance an individual will repeat
the action that in the past did right and obtairangrize. In those cases, awards and punishments by
peers can be used to reinforce a favorable behawstiop a disliked behavior.

» Justice and equity refer on the fair treatment witlspect to the effort-reward balance. The
perception of equity is determined by the comparisetween the:

0 balance between individuals’ own outcomes (payraedtrewards: such as salary, benefits,
intangibles, recognition, etc), and individual itgp@work and efforts: such as hard work,
skill level, tolerance, enthusiasm), and

0 balance between partner’s outcomes and inputs (8da@65; Carrel, Dittrich, 1978).

It could also be based on the so called procegustte: a fair treatment in terms of how decisions
are made about things that affect them in the wadep

e Trust, altruism and reciprocity are essential tonhn interaction, especially in dealing with too
complex tasks. In many experiments it emerges peaple often are altruistic, trust others, and
reciprocate the benevolence of others far more teeonomic models of "rational” human
selfishness predict. This is the case of Wikipedwmtribution in which altruism, reciprocity,
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community, reputation and autonomy are considergdcadents of user motivations (Kuznetsov,
2006). Trust grows when each side's contributioiedgprocated by the other's, but not if recipnocit
is withheld, and trust shrinks rapidly if one paatyuses the other's trust by acting opportuniggical
(this is the case of free riders’ opportunism). Tiee riding behaviors are dramatically reduced in
small groups in which individuals count on the otheontributions.

224 Natur e of Good

In economics a good is any object that increasesutility of the consumer/ product directly or irefitly.
For the INSEMTIVES project, good is the outcomelhaf annotation process.

What is the best incentive system to provide a §obde answer depends on the nature of a good. In
thinking about the nature of a good it is necessargspond to two questions:

» Are goods excludable? Can people be prevented diging this good?
» Is the good rival? Does one person’s use of a girchish others’ enjoyment from it?

Using these characteristics it is possible to wijstish among 4 types of goods: private goods, pwabds,
common resources and club goods.

Private goodsare both excludable and rival. Consider a piecerefd, for example. A piece of bread is
excludable because you can prevent someone frangégt you just don't give it to the person inegtion.

A piece of bread is rival because if one persos iathe other one cannot eat the same piececafdbiMost
goods in economy are private as a piece of bre&dir Tprovision depends on the market forces and
established laws of supply and demand.

Public goodsare neither rival nor excludable. That is, peaaenot be prevented from using a public good,
and one person’s enjoyment of the good cannot eedoother person’s enjoyment of it. National dedeiss

a good example of public good. Once a country ferdked from aggressors, it is impossible to exclale
person from enjoyment of this protection. The comrfature in public goods settings is the existerfce
externalities. In public goods problems, individuahn use private resources to provide goods that h
positive externalities for others. Moreover, where gerson enjoys the benefits of being protectetbéts
not interfere with the enjoyment of any other parsbbeing protected.

Common resourceare rival but not excludable. For example, fisitha ocean are rival goods. If someone
catches fish there are fewer fish for others teclcatiowever, the fish is not excludable as it idlilt to
charge fishermen for the fish they catch.

Club goodsor natural monopolyare goods that are non rival but excludable. Caddvision is an example
of such good. To have cable television you neegdatp a fee, those that do not pay the fee canna hav
access to this television. But, enjoyment of thegpem transmitted by cable television by one perkoes
not preclude other individuals that paid the fearfrenjoying it at the same time.

The nature of good influences in a dramatic waysthecture of the appropriate incentive modelhia tase
of private good it is possible to impose a pricébéopaid by the final user to take advantage ofgibed.
Exclusivity of private good permits to control tresich final user pays this price. The producehefgood
in this case receives material reward that becdh@main motivational factor of production.

In the case of public good it is impossible to exdghe price if it was imposed on the good giveat it is
impossible to exclude individual that is not payithg price due to non-excludability of the gooctlits
Therefore, individuals tend to consume the goodhavit contributing to its production. This problem i
referred to as a problem of free riding — enjoytimg benefit of a good without paying for it.

Annotation of semantic content in many cases caseba as an example of public good. Typically thal f
beneficiaries of annotation are the same indivisltlat perform the annotation task. It is impossikind
meaningless, to exclude any user of the portal foemefits deriving from the semantic content animta
once it is done. At the same time annotation taskires attention and time from the user, it isstlg
activity. There is a strong individual inducementavoid undertaking the activity of annotation,rtéfere
avoiding individual cost of annotation, but to tad@vantage of the benefits provided by annotatitivity
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of other users. Therefore, the main concern ofddsigner in the case of public good is dealing Viride
rider problem and inducing all users to contribute.

Annotation of semantic content becomes club goodaise when only users that perform annotation can
benefit from it. Here, the designer would concestittention on involving users to the club. Insieg the
level of contribution among the club members wddda secondary concern.

Annotation of semantic content can be seen astafprivate good2 in the case in which users gesform
annotation task are different from the users tleguefit from this task Namely, when a third partyfpens
annotation by commission. In this example, rivalfyhe good refers to the fact that given annotatian be
interesting for several third parties, althoughhivita given third party the benefits of annotatiemain non-
rival. In this case, incentive mechanism shouldtecerned with motivating the third party to penfiothe
task in a required way (i.e., principal-agent peot).Public good has been extensively studied in
experimental economics. Ledyard (1995) providesxamellent survey, although out of date, of expentak
literature on the point. One of the most populanscios studied by experimentalists is the onehef t
voluntary contribution mechanism. This scenaricelevant for the discussion above as the decigianesof
individuals here involves giving. Individuals areopided with an endowment that can be privately
consumed or allocated to public good. Individudadtions versus public good produce positive vditwe
all participants in the experiment (positive exsdities) in increasing fashion: the more is allechtoward
the public good, the greater are the social bendfibwever, allocation to public good is costlytie
individual. The net benefit of individual contrilian to the public good, benefit from public goodnns the
cost of contribution, is lower than the value ded¥rom private consumption of the endowment. Tétcal
analysis suggests that the optimal strategy iotsume the whole endowment privately; thereforemne
expects to be contributing. Nonetheless, subjectxperiments do contribute to public good (Cro2098).
Results from a wide variety of experiments are equibbust. General pattern of contributions can be
described as follows. Subjects start by contritguaibout half of the tokens on average, althouglviihaal
contributions are very different. The average anmadficontributions tends to decrease in consecutiuads

of experiment to reach 10-20% of endowed tokernénfinal round. Tendency to contribute less wiithet

is a general pattern encountered in real life behaalso for new annotation communities. Driven by
enthusiasm people tend to contribute a lot in thgiriming but these contributions vanish as timesead
they do not receive additional incentives alongwiag (Kollock, 1998).

Many experiments have been conducted to test giesteo increase contributions in experimental jgubl
good games. Here we provide a short review of thesdts3.

Payoff structure

The greater the personal return from contributind the lower the return from not contributing, tligher
the levels of contribution. Increase in the benfefilm public good relative to non-contributing résun the
increase of contribution to public goods in expenins (Isaac and Wlaker, 1988, Isaac et al., 1984).

People also tend to increase the level of conibhuivhen the benefit to other's from their conttiba
increases (Bonacich et al., 1976, Kelley and Gkzell@72). In this case, other-regarding preferemcesn
place.

Allocation of a lump sum to be spent on the groctiviy instead of each person getting individualypff
has significant effect on contributions to publand (Alfano and Marwell, 1980).

While in experiments payoffs are clear and cargfaktplained to experimental subjects benefits ftbm
semantic content may not be as clear to the uséhe @latform. The main action that the desigrear take

is to make clear what benefits users can deriva fitte platform and how these benefits may imprneért
life/work/use of the platform. This kind of awarassecan be created through the implementation of
participatory design.

2 Common resources are not of interest here givanatinotation is never a rivalry good and benettsving from it
cannot by exhausted no matter how many users @giegthem

% For a good introduction into experimental reseandie area of public goods we recommend Cros6ag® Ledyard
(1995), Kollock (1998) and Dawes (1980) provideieewvof experimental results in public goods comnfiragm
experiments in economics, sociology and psychology.
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It is possible to introduce a system of pointsdweery action that a person performs in terms obgation.
These points can be translated in some personafibeamging from monetary reward or an additioday-
off in a corporate setting to construction of s¢atuthe community in a Web-based open community.

Group size

Results on the effect of the group size on contidinuto public goods are not uniform. Numerous &sid
demonstrate that cooperation declines as grouprgizeases (Komorita and Lapworth 1982, Fox andeguy
1977, Bonachich et al, 1976). In a large grousitmiore difficult to monitor everybody’s contributie
People may expect others to contribute and thiakttie lack of their small contribution will not beticed.
In addition, in larger groups it is more diffictiti encourage others to contribute by personal eleambile
defecting anonymously is a very attractive strategy

This evidence encourages the designer to createtveork of smaller groups of users. This solution is
feasible for corporate environments where thissitivi is naturally accepted. However, even if ingt
possible to divide users in smaller groups it isgildle to obtain efficient levels of contributions.

Several studies find that decline in contributiom$h increase in group size vanishes quickly (Foxl a
Guyer, 1977, Liebrand, 1984). Yamagishi and Coo898) and Isaac et al (1990) demonstrate that
contributions increase as the size of the groupeases. In particular, Isaac et al (1990) studgrjptay
between group size and payoff structure. Experiatenitbjects make their choices over Internet at thven
locations. They show that groups of 40 and 100ideothe public good at higher levels than group4 ahd

10 for lower levels of benefit from public good \ehithe difference is non significant for high lewa
benefit. In the experiment with very low individuaénefit from public good they find the same levels
contribution in large groups compared to small gsou

Marwell and Oliver (1993) suggest that large groapesmore likely to contain a critical mass of irduals
whose interests are served by providing highly neal good. Heterogeneity of the group member's
interests and resources encourages formation afitieal mass (Glance and Huberman, 1994).

Thresholds and provision points

In the case of threshold or provision point, if eglo resources are collected then the public gopdogided
and all receive its benefits. If too few resourees collected, then the public good is not provided no
positive externalities are enjoyed. Theoreticatigre exist multiple equilibriums in which the pubgjood is
exactly provided with each individual contributingshare of costs. There equilibriums differ byshare of
the cost covered by each single individual. Theeeférom theoretical point of view this situatioarcbe
seen as coordination game where subjects neeatdicate on the preferred equilibrium.

Experimental data seem to suggest that increatieeithreshold increases contributions but alsceamses
the probability that the target will not be reacl{shac et al, 1988). An implication of this findican be
that designer defines the target to be reachedbly single user for the project to have succesavarage
number of actions that each user needs to perféhis target should be feasible for members of the
community. It is important that all users know amdierstand the importance of their single action.

Efficacy

The main reason of low levels of contribution tdlei good is the perception that a single persoesdwt
have a significant effect on the situation. If g@blem is structured in a way that a person care lea
noticeable effect on the outcome the levels of roution can be increased.

One way of inducing perception of importance ofiwidlial contribution is introduction of thresholdéan
individual believes that the group is close to theeshold, then adding one’s own contribution can b
enough to help the group to reach it.

The perception of efficacy is enough to induce evafon (Kerr, 1989, Rapoport et al, 1989).
Group identity

Social identity theory (Tajfel, 1981) argues thimpy categorizing individuals into a common growjl
increase their altruism towards the group. Theeefbigher level of contributions is expected. Hoarev
Karp et al (1993) argues that for creation of gradgntity needed a belief in interdependenciesrotig
members and expectation of reciprocity among theless.
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Introduction of competition between groups in palglood games with threshold changes the strucfuteo
problem. In this new game, free riding is no longedominant strategy for players (Rapoport et &919
Rapoport and Bornstein, 1989). However, competisbould be used with caution as it may harm the
cooperative environment, especially in corporaterge

Communication

Communication among group members significantlydases levels of contribution (Orbell et al, 1990,
Liebrand, 1984). Ledyard (1995) assesses thatftaet @f communication is limited to small groupstiw
size N smaller than 15 individuals.

Dawes, McTavish and Shaklee (1977) investigate loat Wind of communication matters for contribution
public goods. People that participated in discussmn irrelevant topic made the same level of doutions

as those that did not communicate at all. Discussibthe topic of contribution with or without publ
commitment of personal contribution doubled theelesf contribution compared to no communication
treatment. Dawes (1991) argues that the key effemdbmmunication comes from eliciting group idénti

Moralizing

Dawes et al, (1976) show that contributions of pe@xposed to a moralistic speech about group bienef
exploitation, ethics and so on, are higher comp#wecbntributions of people that were not told dumyg.
These contributions result at the level of conditisith communication and commitment. Although this
speech confounded social pressure, experimentahmEmemotional appeal, etc., apparently it works at
motivating people to contribute.

This strategy can be easily implemented in corgopattals where the chief of the company, departnoen
group can give a motivational speech on how impleaten of semantic ontology is important for the
company, department, or group and on the needesf/ene to contribute. Every Web-based community ca
have a moralizing address to users that to appearswly registered users or flashes on the sdeenery
return user at the login to the system.

Public disclosure of choice versus anonymity

Making public the choice of each member of the grimcreases individual contributions to public gsod
(Fox and Guyer, 1978).

People tend to imitate those around them. In aausity fundraising campaign, Frey and Meier (2004

that information about the average contributiothim past has a significant impact on contributlora field
experiment on MovieLens providing information onrfpemance of median user significantly increased
monthly movie ratings of below median users whiewe median users do not necessarily decreased thei
contributions (Chen et al., 2008).

Report on average contribution to the communitgriseasy and effective instrument. Each memberef th
group should be able to see what other memberardichow the group stands relative to other grotibs
information should be easily retrievable (prefeyadiivays in the user’s sight) and understandable.

To conclude, the designer has a wide range of tmoisfluence behavior of users of the platformeTh
variables discussed above can hardly be implemealade. The designer should study carefully the
situation and choose the main variables. For exanifpthe project concerns a corporate portal thaigher
can choose to have smaller groups and measurabiedmal payoffs like money or additional day-off o
lump prize to the group. Small groups and measearphloffs define the measures of efficacy, monadjzi
possibility of communication and efficiency of cbeidisclosure.

Main variables of a web-based portal open to gémpenalic will be very different. In this case, thesigner
has to deal with a very large group of heterogesgmrsons. In this case, it is hard to ensure rapnet
payoffs to users, therefore non-monetary rewaikls, dtatus, competition, enjoyment of the process.,
should be implemented. Communication as well iglHarinstall and maintain in such communities. The
designer should concentrate on the measures caeyfi moralizing, thresholds, public disclosureclodice
and so on.

The interplay of the variables creates a uniqueesy®f incentives suitable for the concrete project
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225 Required Skills/ Abilities/ Competences

The ultimate goal of any activity involving humaronk is that of reaching an acceptable, or satigfyin
performance. This very broad statement can be dllpicharacterized along two dimensions. The first
dimension — which generally speaking is at the aresttage of INSEMTIVES - involves the willingneds o
the person involved in the performance of the tas&) undertake it; b) actively commit to the tétslelf.
The second dimension regards the set of skills @mhbilities required in principle to carry out hvit
proficiency the task at hand that is the abilityagderson to perform.

Therefore, it does not make sense to claim thasla¢an be characterized just in terms of techféedlires
and emotional attachment; in order to present apcenensive framework we also need to keep
requirements in terms of ability into consideration

In this paragraph we are going to introduce justhart synopsis of a theme that has occupied aatgiice
at the crossroads of multiple disciplines in thst frty years. Specifically, what is really atlsavhen
designing an annotation tool is the set of requinets regarding the skills necessary to effectivglgrate
the tool itself?

Generally speaking, we can distinguish at least mamles in which proficiency might be exhibited by
subjects. These two modes take the alternate nanekills and competences in the economic and
managerial literature, and obutine and adaptive expertise in the cognitive psychology literature (see,
Holyoak, Spellman, 1993 for a useful review). Thigios and the specifics of the nature of the difees
between skills and competences are highly contsisletopics in the literature (see Squire, 1987 and
Roediger, 1990, for the two dominating alternatneaws).

Aside from these theoretical difficulties, we capwiever essentially identify two groups of featutkat
make the difference between skills and competerstegant in our case.

We can definekills as a form of knowledge entailing a largely imglimiocess of learning about the task at
hand. This process involves the acquisition of iaifplknowledge about the task itself which can be
characterized by four main features (Holyoak, Spai, 1993):

1. It is about co-variations happening in the envirenin that is the process regards the awareness
about the simultaneous presence of two phenomeg@ehang in the environment, with the first one,
which is proximate to the subject cannot be exgeb@s a explicit form, the other one, farther away
(distal), can be expressed in an explicit form.

These co-variations can be learned by means axfassare to stimuli exhibiting these co-variations.

They can be learned with no intention or awarenékswvever this does not exclude a more
deliberate effort to comprehend them.

4. The acquisition of knowledge about these co-vanmegiis demonstrated by an improvement in task-
related performance (for instance as an improvadlityalm generalization or prediction). However,
this improvement does not translate to an explggtesentation of the problem because:

a. The representation is not fully codified (for insta verbally);

b. This representation cannot be manipulated symhblisa that it can be fed into other
thought processes.

Competences, on the other hand typically emerge as the resulthe learning process whenever two
conditions are met:

1. The problems to solve present a relevant amourtioénce in terms of structure: in this case the
subjects exhibit a tendency to search, and gegespdiaking find, more general rules for generating
reliable solutions;

2. The level of pressure on finding an immediate $otuts weaker, so that subject can take some time
before completing the task (Rashid, et.al. 2006}, ¢ee (March, 1991) for an example in an
organizational context.
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Explicit (that is codified) knowledge, thus generdhtcan play two functions: on the one hand theyl
used to generate performance, similarly to whapbap with implicit knowledge embodied in skills and
moreover, they can be manipulated or reorganizedigher level procedures (Karmiloff-Smith, 1990).
Moreover, they allow for the representation of @étive solutions to new problems, and this seentetthe
most relevant difference with skills (Salomon amaidhs, 1989).

It appears obvious that the tasks are typiddififjcult as far as automated annotation is concerned, whene
the ability demonstrated by humans isskill (or routinized) type.

2.2.6 The annotation task matrix: a multidimensional tool for semantic annotation task
analysis.

The many characteristics of tasks that we introducehe last few paragraphs characterize indivithasks

in both their technical and social features. We magd to implement a tool that allows for a desmnpof

an annotation task along all of these dimensiamsiisaneously, thus allowing the identification obset of
possible solutions which are fit for the case atchim the design phase combining technical featimethe
annotation tool and social features for the taskt thill motivate users to actively contribute. Thes
dimensions define a multi-dimensional space of iptssstates of the world that can be then used to
understand the basic situation at hand in mostipe@pplications. We call this hyperspace aémaotation
task matrix which can be roughly described by looking ateabl

Goal Tasks Social Structure Natur e of good Skill variety/level
being produced
Communication Variety of Hierarchy neutral Private good Skillelalldy
level
Participation level | Specificity of Hierarchical IBlic good Competence
Clearness level Identification with Common reseurg
Club good

Tablel: The annotation task matrix referencetable.

Essentially this matrix can be used to both maksesein analytical terms, of the situation at haefbre any
design or redesign effort occurs, and to instaaat assessment procedure once design has ocand ¢lde
tool has been introduced. The use of this tableresty simple: for each envisioned situation in ethive
have the need to implement or design a set of apjpte incentives to go along with annotation tasks
requiring human effort we can select the appropnatiue for each feature. In this fashion we wdlldble to
describe any annotation task situation by mearfizv@fifferent major keys, whose combination caentve
associated to one or more possible design solustamsming from the empirical literature that haalwred
similar solutions in the past.

In principle, one can expect to find any combinatd factors in real cases; however we can antieipame
combinations to be pretty rare or unviable in ttiegl run. For instance, tasks that can be charaetbas
very simple and with low variety can seldom be agged with the need to develop a highly refined
competence for their execution in real cases. Ailaintaveat applies to the link between a given

* It is important to understand that this, in andtbglf, is just a preliminary step in order toryaout the analysis in a
given organizational context. Tasks are seldomyédr, undertaken in isolation from each other. Bathey tend to be
grouped in jobs and assigned to clearly identiiinetividuals. If this is the case, then a few otllienensions — which
we are not going to discuss here — need to be takemccount (for instance, alongside thee otlmedsions, one
needs to pay special attention to the way taskgragped within jobs in terms of variety in timedaspace, the social
dimension attached to each job, that is organimatimles, and so on and so forth).

® One should be aware, however, that the spacediéfireed is not completely specified, that is, theright
be other dimensions that are still relevant, bat #re, at the moment, outside the scope of thetation
task matrix.
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combination of values taken on by the variables angluggested combination of implicit and explicit
incentives: this link has to be assumed as a gessibrting point for the experimentation phase thid

help steer the design process towards the desoald.gWVhat the table should be helpful for, in prat
terms, is to circumscribe very complex situationntigans of a manageable set of constraints. Irregesrd,

the next section 3 shows how this template can ds&l w0 make sense of a very complex example of
annotation drawn from one of the partner use cases.

One should note, however, that using the matrixdemtify situations is only the first step requiréal
implement the integration of an appropriate incgntnodel into a given annotation task effort, as ik no
guide to the design process itself that is moreprehrensively described in D1.2.1.
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3 Application to Use Cases

The project considers three main case studies wkmoeledge acquisition tasks have to be done and
incentive models can be applied in order to fosiger participation. These can be summarized as the
follows:

1. Corporate knowledge management is about creating and maintaining knowledge witlain
controlled setting (enterprise), sharing informateonong colleagues and providing metadata on all
content.

2. TheWeb service annotation case study involves a portal that allows diffenes¢r roles to enrich
Web service descriptions with semantics and reda@veefits in return.

3. The third case study is aboutvatual world, a game where rewards for adding annotations to
graphical elements are given in the course of #megwithin the virtual world.

These case studies will be deeply described arcusiied in D5.1.2 “Requirements Specification (final
version)”, D6.1.2 “Requirements Specification (fin@rsion)”, D7.1.2 “Requirements Specificationnéi
version)” planned for month 20.

In this paragraph we outline the concrete caseystididlelefonica [+D (TID) in order to show how the
internal portal of Telefénica, called OKenterprisaight be improved with incentive mechanisms and
solutions based on participatory design. The OKente solution would enable the knowledge creatiod
maintenance within the enterprise setting, theringion sharing among colleagues and the provision
metadata on all enterprise content. On the concase study, we investigate, what incentives meshmn
could bring the users to do semantic annotatioribetexts in order to improve the efficiency dfrieval /
navigation tools, integrate heterogeneous sourtdsfarmation (linked data), personalize contenida
develop effective recommendation systems (e.g. sétmbased RSS, contextual links). In other words w
aim at showing how the design of an ontology cosdfiopulation tool and a set of correlated incentiv
mechanisms needs be shaped according to the céal sovironment in which the tool will be implented.
With this example we also show how complex a realecstudy can be, allowing us to showcase how the
task annotation matrix can be practically emplote@dnalyze a concrete case that would otherwiseapp
overwhelming.

The analysisWe can sketch a description of TI+D problem $ofgb. Telefonica has structured a corporate
portal that groups all the relevant informationtthia employees might need for work purposes. Feam
outsiders perspective the available informatidiaiidy complete and displayed logically. The pattese real
things become problematic is the usual problemeshby many knowledge management systems: there is a
huge incentive to keep strategic knowledge prigat®ne can leverage on it when dealing/negotiatiitiy
others. A representative agent working for TIDaedd with two nested decisions. Decision (1): d@aht to
share information or keep it private? Decision ():l want to spend my time providing content infiation

on my own stuff or do | want to spend time doingn@ation other user’'s stuff? These two questiors ar
compounded with the problem that the company ajre@djuires employees to provide an extensive
documentation associated with any project theyrar@ved with.

To investigate these problems, we made two daysvietws with 11 representative employees of TID
(heads of division, senior project managers, ptojanagers, developers, computer engineers, and
consultants). Each semi-structured interviews veaslacted by two interviewers, took 60 to 90 minwtad

was recorded on audio tape. These recordings heare tbanscribed and analyzed descriptively accgriin
ex-post categories. Additionally, a focus grougdssion with 6 TID employees was conducted, fo@ieim
usage problems of the existing system and on pesdiésign solutions to overcome these problems. The
interviewees tried to explain whether and to wiwaelt semantic annotation can actually improve the
information retrieval practices of TID workers. Tibterviewees' feedbacks were decisive for thedtioa

of the design, depending both on their impressambstheir usage along the way.

Most of the interviewees find semantic annotatieeful and interesting for their personal use, sagh
* email classification system

» personal bookmarks and documents management (§brdiacovering the content of different
documents)
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» people finding (who work with needed skills).

Some others express the idea that tagging is a&wésime for the most. It would be nice only ifdibes not
take too much time. As far as incentives are coreskremployees reported that the company trieditd b
reputation mechanism with monetary prizes (althoafjsmall amount), but it did not work as expected.
Maybe the prizes were too small, or the benefitssdd by knowledge were too low.

Applying the matrix:this scenario can be interpreted according tontlaén variables (of incentives and
participatory design) described above. A first obatton regards the link between the tool as comakand
thegoals it aims at reaching. In terms of clarity and paption of the users in defining them, the purgdrt
goals of the portal are unclear. As a natural cqgusece, we can interpret as obvious the currenf) (level
of commitment in contributing the right kind of artnation at the right places.

If we consider the annotatidiasks at hand, coupled with thekill level and variety required to complete
them, they are, for the vast majority of TI+D emyaes, rather trivial in nature. The only probleratt
might arise regard the variance in the familialityels that different employees have shown wittardg to
the concept of semantic tagging.

As far as thesocial structure is concerned, this is clearly a large corporatetexd with a very strong
presence of hierarchical mechanisms of coordinatiod control. In this kind of situation we expeot t
encounter few problems in defining the generalntige mechanism, but severe problems in fine-turireg

combination of the single parts of the mechanisspeeially when it comes to defining the effect loé t
hierarchical relationships on individual performagevithin the company’s structure.

In terms of defining thenature of good we are dealing with, we can think of TI+D portaldaany
information support system or solution linked witlas a case of public good provision. In fact,vilers

and consumers are the same people and the populattithe portal by means of annotations can be
considered a public good. An important issue idgal with a big number of users with an obviousbfam

of low impact of a single contribution. As previbusinderlined in the survey section of the papeoug

size plays an important role in modifying behavidrindividual contributors. If, in principle, emplees
could perceive that their contribution is vital ftire success of the group we could expect a higher
probability of contribution from each employee. Jalve these problems there is a need to createeness

in employees that sharing their own information andotations is something they can benefit from.

The design solutionfor the annotation purposes, a little floatinghber has been designed. It will allow
users to change among the following options: aneptasualize, search, configure, help, and cl&seh
user upon her/his wish can provide annotationdl the kinds of information (texts, photos, videess.) on
the enterprise portal. For example, in corporateatiory the employees can semantically annotatettaursi
make any kind of information better accessible. iRstance, a team leader who is searching for ra fea
the new project will be provided then with the ne@mantic search capabilities in this menu. Shedme c
search for the employees who have all the skilfg@griate for the project obtaining a ranked lispeople
who match the search criteria.

In this way, semantic annotations will enhance dgng of assets, navigation, information integnatio
personalization, and recommendations. For exantpke,semantic annotation tool provides them with
suggestions about annotations to add to the sdleotgext. Also, providing the annotations for daikws,
blogs and forums will help the employees to orimmtaemselves better in the information flood ad a®
simplify the work of portal administrators. So {w@viders of annotations get the double profit:

1. by annotating resources they make the informatlwoutithemselves and the news they like more
available and better ranked

2. by consuming annotations they improve navigati@arcshing and syndicating capabilities of the
enterprise portal.

In order to overcome the feeling of detachment thahy of the employees felt towards the portal, we
incorporated their input from the early stageshefdesign, so that goals of the tools can be glshdred, at
least among the small community of pilot users.

Moving to the incentive mechanism, we conceiveakitstrictly linked (incorporated, in fact) to tHeating
banner, so that each employee can immediately diex¢hkis situation in terms of benefits as a consage
of her/his contributions to the portal in termsaohotation tasks completed. In large groups, abave seen
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above, it is often a problem to convince peoplé their contribution is necessary or, at leasty\mportant
to complete a complex task. For these reasonspome ¢o the conclusion that the reputation mechainsm
built in the floating banner, should be developed ahared at group or project level. To succeethim
same kind of endeavor at the company level, TI+Bdsdo effectively communicate the great valuehef t
tool to employees, or of the importance of theitipalar contributions to the achievement of relgvgoals
of the system.

As a last point, in order to comply to the variefysituations that might emerge in such a large paomg
environment we have suggested, this far, a conpasientive scheme including scores building oedhr
different dimension (monetary, career, status).
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4 Conclusion

In this deliverable we have outlined some geneerdligh requirements and a simplify set of the most
prominent incentive features that can be relevanttfe kind of tasks involved in semantic annotat&md
content creation. In particular, we need to calgfahalyze the relevant task-related variables thight
affect the performance of the users of semantiotation tools. Broadly speaking, these are based on
individual characteristics of users (e.g., abilitynotivation) and social, technological, and
environmental/contextual constraints.

Both patrticipatory design and incentive dimensiopsstitute a general framework that can be used by
designers to analyze a real case study, definedd seuirements and develop a very effective tsmiu

In the first part of the deliverable we providetlsh of user-centered design requirements suctsability,
sociability, design for human values, emotions anfbyment, etc. We assumed that a solution aimed at
satisfying emotional, cognitive, social and ethinakds will influence the internal motivation ofets to
engage in annotation projects. Using the principliegame theories, motivation and economic incestiv
we identified the following as the main analytichinensions along which we can patrtition the spdce o
possible cases: goal of the annotation or ontolamyulation exercise, task, or more typically, adesed
collection of tasks into which the annotation eigccan be divided, social structure, a stylized an
simplified set of social relationships among théjsats participating in the exercise, nature of djoa
stylized description, in game-theoretical termsthaf relationship between what good is producedveimal
consumes it, and finally required skills of the imtgeo complete the annotation task.

All these listed design goals, requirements, factand incentives antecedents are not necessarily
independent from each other, nor are they systealtidistinct and complete. They have been selecte
from a rich multidisciplinary literature having mind how they can be practically implemented fa thsks

of semantic content creation and annotation. Sithe¥e are not any better and more sophisticated
requirements available, the annotation and padimp tools that will be developed in the INSEMTISE
project shall take these requirements into accaumeén designing the applications. Furthermore, the
evaluation of INSEMTIVES tools will follow these qairements lists as well and will include testshwit
users.

The framework provided a set of dimensions thap belcarefully analyze the relevant task-relatedades
that might affect the performance of the userseavhantic annotation tools. Broadly speaking, thege a
based on individual characteristics of users (eadpility, motivation) and social, technological, dan
environmental/contextual constraints, so we progdseuse a simplified set of the most prominentuess
that can be relevant for the kind of tasks involiredemantic annotation.

Finally, in paragraph 3, we outline a concrete cstsely in order to show how an annotation and cdnte
creation system might be analyzed and then improvigitl incentive mechanisms and solutions based on
participatory design. We investigate both the mi@atures of the tool, and the social structure haf t
organization in which the tool should be adoptect Wentify the main design features, and incentives
mechanisms that could bring the users to do semaminotations of the texts in order to improve the
efficiency of retrieval / navigation tools, intetgaheterogeneous sources of information (linked)dat
personalize content, and develop effective recondaiion systems (e.g. semantic based RSS, contextual
links).
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