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ABSTRACT

Nowadays, the major challenge to organizations gensas that they must make appropriate decisions i
a turbulent environment while it is hard to recagnivhether information is good or bad, becausessti
resulting from wrong decisions may place the orgaion at risk of survive. That is why organizason
managers try to avoid making wrong decisions.

In order to improve this, managers should use cidlie knowledge and experiences shared through
Organizational Memory (OM) effectively to reduce ttate of unsuccessful decision making. In this
sense, Business Intelligence (BI) tools allow mansigp improve the effectiveness of decision making
and problem solving.

In the light of these motivations, the aim of thigpter is to comprehend the role of Bl systems in
supporting OM effectively in real context of crowdscing academic initiative called CrowdUM.

INTRODUCTION

Managers are facing a huge challenge of making dgbisions in face of turbulent social and ecormomi
conditions. Sudden changes in markets, togethérttwi production of big amounts of information desi
and outside the organization, make the task ot8eteand evaluating information quality hard.
Nevertheless, decisions have to be made and thkimgsactions will lead the organization to beain
thriving or declining market position (Barrows aNdely, 2012; The Economist, 2009).

Walsh and Ungson (1991) have proposed one of thtenfiodels to conceptualize how knowledge that
supports organizational decisions is created aacesh According to these researchers, knowledge is
stored in organizational bins forming a shared mgroalled Organizational Memory (OM). The model
focuses on locations and contents. Informatiordémision-making is then stored as:

(1) experience in individuals;

(2) shared experience in culture;

(3) integrated sets of practices guiding transformadbinputs into outputs;
(4) structural configurations connecting formal rolésypd by individuals; and
(5) physical arrangements of workplace.

These bins, together with information stored in pater-based repositories, shape the kind of dewisio
organizational agents can make.
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OM concept has evolved to account the distributetraconstructive characteristics of shared memorie
Morgeson and Hofmann (1999) proposed a functioieal wf OM in which the structure of OM evolves
by continued interactions between organization membupported by memory artifacts. OM structure is
usually linked with interactions, roles, tools, tsndf memory (individuals and groups), forming eoved
resources, processes and connections able to aslégperience and bring it to present organization
activities. Organizational interactions are embelddeprocesses of probing and sense-making thaltres
in recall past experiences. To support them, OMtrigplay certain functions including:

(1) adaptation;

(2) goal attainment;

(3) integration; and

(4) pattern maintenance.

Other authors have worked the integrative albsirithuted nature of OM (Kruse, 2003; Feldman and
Feldman, 2006; Rowlinson et al, 2010; Schwarz, 200is social constructionist view of OM addresses
the subjective experience of remembering. The yiesits that humans and organizations reconstruct
past experience from records and recreate it tbedfestively with present conditions that may lew
different from past events. This is not seen ahlpm to be avoided but as a core charactertstic t
enables development of creative solutions for nesblpms.

OM is the root of collective intelligence (Malonead, 2010). Collective intelligence in organizaiso
represents: process that will articulate and opgnmdividual performance (the source of expedise
agents who convey the mission); formal and infornevorks; methods of communication; norms; and
cultural artifacts. Organizational intelligencetlig collective ability to mobilize knowledge of
organizational interior and environment to create make favorable decisions as well as to promote
innovation (Boder, 2006).

In this context, Information Systems appear as eotuns and supporters of the meaning processors in
organizations (humans) operating in specific caltand political contexts (Stein and Zwass, 1995;
Cegarra-Navarro and Sanchez-Polo, 2011).

Business Intelligence (BI) is one of the technadggieveloped to help decision makers elicit meaning
from huge amounts of information to which they hageess. Bl is an architectural, managerial concept
and a set of tools that allow creation and mairieaaf a large database, retrieval of informatéong the
use of information to make effective decisions (@ihy et al, 2009; Turban et al, 2010; Chaudhuail et
2011).

This chapter focuses on the role of Bl systemsippsrt OM and is an attempt to answer the following
guestion: Can Bl systems improve OM to achieve Giggdional Intelligence?

To answer this question, this chapter will be dtred into three sections:

» section | — presents concepts about OM and OM fmddion Systems (OMIS);

» section Il — describe concepts about Bl, Bl for @\nd Bl architecture to support OM / OMIS;
and

» section Il — presents a description of integra8mwith OM in a real context initiative of
crowdsourcing called CrowdUM.

Finally, conclusions are presented.



SECTION |
ORGANIZATIONAL MEMORY

OM concept has been developed for several decaitbs;ontributions from various disciplines, such a
Psychology, Sociology, Organizational Behavior infdrmation Systems (Argote, 2013; Casey and
Olivera, 2011; Hodgkinson and Healey, 2008). Thiedlve of this section is to describe this evalunti
and relating it to the evolution on conceptualizasi of OMIS.

OM concept emerged out of the notion that orgaitiratneed to use past and present knowledge in
collective and individual decisions and actiong] also to do projections to future. To do this,
organizations need to preserve present knowleddi¢ceidentify gaps that must be addressed through
learning (Kransdorff, 1998).

One of the first widely accepted OM conceptualiadiis described in Walsh and Ungson’s (1991)
model. Their model synthesizes many of the prevsmisntific insights developed about how
organizations store and retrieve knowledge. OMasved as an aggregate of information useful for
decision-making and is stored in organizationatbirhis is, therefore, a static conception of sthare
memory that focuses on locations and contentsrrirdtion for decision-making is then stored as:
experience in individuals; shared experience ituce] integrated sets of practices guiding tramséiion
of inputs into outputs; structural configuratiommnnecting formal roles played by individuals; and
physical arrangements of the workplace. The goti@fValsh and Ungson’s model is to present a
comprehensive conceptualization of OM together witldelines for developing empirical research.

The Walsh and Ungson’s model came to support seareh efforts in Information Systems field (Nevo
and Wand, 2005). The basic idea is that informatahnology can be used to create a uniform,
complete, consistent, up-to-date and integratedtl gfdanowledge that can then be made available for
decision processes at all levels of the organimathis is denominated OMIS.

OMIS started as large databases of complex infeomaind have evolved to more distributed systems
developed according the principles of Transactivardry Systems (TMS) (Brandon and Holligshead,
2004; Lewis et al, 2005; Lewis and Herndon, 20Iri}his latter approach, Information Systems ie@ t
to link repositories of information to individuadeen as repositories of knowledge, and in this way
interconnecting distributed repositories acroserganization into an integrated memory system. TMS
focus structural aspects of OM and ignores cultanall political dimensions of OM. In both approaches
OMIS are extensions of human abilities to captrepresent, communicate and maintain knowledge.
OMIS is a framework to define processes of acqaisiretention, maintenance, and search & retrieval
knowledge in a faster and more accurate way.

Recognizing limitations of static view of OM th&etdescribed approaches endorse, the concept has
progressed to include dynamic features. Morgesdrtarimann (1999) proposed that the structure of
OM is defined by continued interactions between imers of an organization, supported by memory
artifacts. The OM structure is usually linked wittheractions, roles, tools, units of memory (indivals
and groups), forming a web of resources, procemsgégonnections able to hold past experience and
bring it to present organizational activities. Tdrganizational interactions are embedded in presest
probing and sense making that result in the re¢gdhst experience. To support them, OM must djspla
certain functions including: adaptation, goal aitaént, integration, and pattern maintenance.

This view of OM as having structures and functidargs in the notion that OM should be seen as a
process that enacts memory contents distributédeimad even outside organizational environmeris Th
view is an extension to OMIS concepts and framewiofke focus is no longer on storing and retrieving



large amounts of information but also on supporiintgractions, making them easier as well as infiogm
and supporting by automatic feedback.

Authors working in this more recent view of OM tetiodfocus on political, communicative, and cultural
dimensions of the organizational remembering, dcagethe (re)constructive activities by which
organizational members give rise to organizatigehetity (Hirst and Manier, 2008). OM is
conceptualized as being present in all activitighe organization and with different levels oflirdnce
(Assmann and Czaplicka, 1995; Barnier et al, 2606t and Manier, 2008; Ricoeur, 2004; Halbwachs,
1992). It integrates resources, practices and tdogies that are necessary for organizational adtor
understand their activities, the business thataenthose activities meaningful and the organin&imle
in markets where it operates. The process of rermantpbecomes more important than the content
handled in this process.

OMIS are required to retrieve structured and nonestired data, processing it into meaningful ways t
the user and bring the results in highly readadiméts such as data visualizations. OMIS shoulgatip
the quick understanding of situations, promotecthestruction of scenarios, enable integration of
different users’ manipulations and contributionkpfthis to support collective intelligence recgdl to
solve complex problems and develop innovative @ast(Malone et al, 2010).

SECTION I
INTEGRATION OF BUSINESS INTELLIGENCE WITH ORGANIZATIONAL MEMORY

The term Bl was firstly used by Luhn (1958). Drasofethe Gartner Group in 1989 coined and promoted
a definition of Bl as an umbrella term to descitbecepts and methods to improve business decision
making by using fact-based support systems (PAR@€x7).

BI functions focus mainly on using intelligent infioation technology tools to support organizational
members to making better and faster decisions (@bdi; 2002). The purpose of these systems is to
improve the availability and quality of complexanmation for decision including strategic decision.

Bl tools not only enable managing a large amoumtoauments within multidimensional views over
extended time-frames, e.g., Extraction, Transfogeind Loading (ETL), Data Warehousing (DW),
Online Analytical Processing (OLAP) cubes, but diswlitate searching and sharing past information
among organizational members to support solving pllems or tasks using OLAP and
Query-by-Example (QbE) tools and discovering knalgkes by analyzing data from different perspectives
and summarizing it into useful information by usibgta Mining (DM) algorithms. Bl tools support the
creation of insightful information from stored dalia this way Bl tools improve the ability of an
organization to remember its past and make senise foture. This is the main role of memory, naynel
the OM.

Using DM algorithms such as classifier and clusgiM algorithms, organizational members may
function as meaning “processors” of organizatioreivork intelligence. This presents a high potéiwfia
classification and mapping suitable informatioy(edocuments, projects, comments, feedback) into
relevant groups and participants inside organimafiar example by using DM'’s classifier algorithars
organization can provide intelligent solutions fiading and mapping relevant information to sui&abl
users. Users can then integrate that informatidh thieir personal information and their past betsvi

that have been captured from social network (Earebook or Twitter) in order to create a deep
understanding of how knowledge is created insigamization and how its members nurture internal and
external relations.



The BI system can play an important role in suppgra large scale OM functions, which spread from
knowledge Acquisition, Retention and Maintenanaecfions to Search & Retrieval functions. It should
be noted that when mentioning the role of Bl towls,are referring the process of storing infornmgtio
the production of more complex information for géan support and the monitoring of changes in gtore
information.

Information is the foundation of knowledge creatéomd Humans when working in organizations produce
organizational knowledge with the goal to shaani institutionalize it in organizational routin€sv
emerges from this continuous interplay betweenrim&dion and knowledge enabled by using
technological tools that mediate action, interaxtim-creation of meaning and decision making in
organizations. From this point on, all of thosehtemogical tools will be called OMIS and OMIS indes

Bl tools.

The architecture model, see Figure 1, which isedathe Bl to OMIS integrated model, is a combinatio
of relevant tools of Bl system envisaged as an O&bi®ponent in order to support OM by improving
knowledge sharing and effective decision making.

Figure 1 — Framework Bl to OMIS Integrated model

The main Bl tools that are used in this proposélibe classified into four layers. These layers
correspond to the four main functions of the mneimtayer of OMIS framework. Consequently, the
descriptions about Bl tools for each layer of thedBOMIS integrated model will be described asdot

» Acquisition Layer plays an important role in capturing and adaptiata as well as information
from many resources within OM. There are two t@olenhance acquisitiokVeb Crawler -
collects data from web sources such as forums,sited, online services, etc. Hence, web
crawler is an appropriate tool to integrate wela@atd search relevant information about
competitors, customers’ trend, and markets segradiit; - extracts, transforms, and loads data
from many data sources and classifies, hormalaes|oads data into an organizational
repository (e.g., Operational Data Store, DW, dadat) based on defined structures (e.g., meta-
data, ontology structures).

» Retention Layer, this layer has the responsibility of managingdapability of organizational
repository. Thus, this layer mainly focuses on base tools. Moreover, one of the main
problems of retention is to store a large histdrieda over many years. DW and Data Mart are
compatible repositories to manage organizatiorsibhical data.

* Maintenance Layer, in this layer, Bl tools will be adapted to enhananalysis, and
classification of stored data, which are storedrijanizational repositories such as DW. Like a
metaphor of intelligent engine for Bl to OMIS intaged model, this layer includes five
components of Bl system to help the maintenandefofmation and knowledge in an effective
way: OLAP server - this allows users to interact with DW. Consedlyeinformation might be
filtered, aggregated, and drill-down through multidnsional views. This also allows users to
reorganize and calculate massive historical daizkiyubased on OLAP cubes functions. Users
could use OLAP cubes to create their own star saliamarious dimensions to speed up the
retrieval and query processing from large amouhtiata stored in OMISRanking engine- this
is a database tool to enhance search engine atgexformance (Fan et al, 2005). Through the
ranking function research, authors concluded ttet Fetrieval performance of these newly
discovered ranking functions has been found taupersor to the performance obtained by
well-known ranking strategies in the informatiotrieval literature”. In general, the ranking in
BI-OMIS system can be assessed by all members ofgamization to refine the usefulness of
past information stored in the OMISearch engine this function supports employees to search



past knowledge. Based on structured data storkdaowledge repositories such as: email
searching, document searching, task searchingyestcpractices finding. Moreover, this function
also allows users to retrieve history of data medifiia the time line of the document. Thus, this
is an effective method to help users to retrieve gaowledge throughout highlight new updated
contents, as well as identifying who performeddbeumentReporting server -provides

suitable mechanisms that enable definition, efficexecution and rendering of reports
(Chaudhuri et al, 2011). Allows managers to exjpddrmation from an OLAP cube in dynamic
forms or templates, which will facilitate operatsoof managers in creating, modifying, and
presenting a number of reports such as balance, gineduct reviews, or annual financial report
without requiring extensive database knowled@gta Mining and Text Mining engine —

enable to analyze complex and unstructured prob$erms as classification, knowledge learning,
problem solving, heuristics, etc. Mining methode akjorithms to deduce and propose new
knowledge beyond what were saved in DW and OLARddition, data mining engines provide
ability for OMIS to forecast new knowledge religsiatensive analysis and synthesis historical
data. Text analytic engines helps understand langeunts of text-data contained in
organization’s documents like business contracistorner information, annual reports, customer
reports, etc. Most popular functions of text minarg to (Turban et al, 2010, p. 289):

o information extraction - identifying key phrass® relationships of text;
topic tracking - predicting relevant documents ldase user’s profile;
summarization - proposing the main content;

categorization;

clustering - grouping similar documents;

o O O O o

concept linking; and
0 question answering.

» Search and Retrieval Layer this layer is composed by user interface methodseate an
interactive channel. User can operate with all fioms in the third layer of the BI-OMIS model
via these components. This layer includes thewioilg tools:Knowledge searching this
improves the basic search by using e.g., rulecagsd based reasoning. It gives to the user a
friendly interface with search fields and conditsdn help users find out the most appropriate
information for solving problem$preadsheet -this is still a useful environment for users to
manipulate analytic data (OLAP) and allow usenetdeve data quickly from various
dimensions and present it in a drill-down viddashboard- gives a graphical interface for
indicating Key Performance Indicators (KPI's) foMI5. In addition, dashboard enables decision
makers to keep track of the current status of argdinnal environment with a simple visual
view.

SECTION Il
Bl WITH OM IN A CROWDSOURCING INITIATIVE: CROUDUM

In recent decades, internet gradually is becontiegotganization’s backbone, not only connects geopl
closely throughout time and locations, but alsgkesur workers up to date by immediately sharimgy th
own information.

With the main objective to use internet advantagppgears the idea to connect online community of
people, denominated a crowd network, with requesiEservices, ideas, or contents in the purpose to
enhance the working performance, as well as gaimioge profits for participants in the crowd.



The term 'crowdsourcing’ is derived from the busim@rea to indicate the process of connectingya lar
crowd together via internet, then allows seekeddress large projects by using crowd’s creatitgt
talent. For this reason, these projects usuallyire@ large amount of people who have a moderate
ability such as students, normal employees, ol lesidents all over the world.

In a definition, Howe (2006) concluded that "crowdecing is the act of taking a job traditionally
performed by a designated agent and outsourctogait undefined, generally large group of peoplién
form of an open call". This definition focuses asaiminating traditional job from the crowdsourgin
The author emphasized the role of large groupelgctng jobs through the open call instead ofidgal
with specific customer directly. As a result, cr@mdrcing could create solutions more quickly and
cheaply than traditional methods.

Throughout the evolving time of crowdsourcing adl &s based on the purpose of each crowdsourcing
group, the crowd is often classified into six catées (Bell, 2009; Brabham, 2013) as follows (exbsp
presented are better explained at Additional Rep8erction):

» Crowd wisdom: crowd wisdom focuses on collecting innovationsasing the crowd, inside
and also outside the company, to solve problemscést future, or propose a strategy for a
specific environment. Then, the best solution isied. In this way, simExchange, lowa
Elections Market, and Hollywood Stock Exchangeex@mples of crowd wisdom.

« Crowd creation: crowd creation has a little bit difference fromwtbwisdom. In this purpose
the crowd and requester have to work together 4treate new information/knowledge. For
example: NASA's Clickworkers and InnoCentive.

» Crowd Voting: voting is a method of inquiry opinions of the crotedcollect their ideologies
about designs, campaigns, and trends of a prodwutiology or something else. The result
supports company to modify products before they tarbulk production. For example:
American Idol and Threadless T-shirt company.

» Crowd Funding: the crowd funding main objective is to aggregatgaup of shareholders, who
will build up the funding of projects or creatiohassets. The outcome and responsibility of the
crowd in this type of crowdsourcing is higher andrenimportant than other types of
crowdsourcing. For example: Kiva and Sellaband cmgs.

e Crowd Democracy: this kind of crowd mainly focuses on participantsongive decisions of
local, regional and national governments.

« Crowd Review: crowd review pays attention to available objectshsas products, services, or
events from requesters (e.g., companies or mamuéas). The crowd shares reviewers’
information about their activities while usingfity example: while visiting a monument, while
eating at a restaurant, while watching a film, bilevtrying a service. These reviews then support
companies in having a better understanding abeujuiality of their products.

Crowdsourcing has advantages in various areas loast potential of crowd that could reduce thet co
and time in solving problems. On the other hand cttowdsourcing shows several pitfalls that prevent
the expansion of crowdsourcing:

(1) managing a large scale of crowd in order to enaung participation of wide variety of
experiences coming from jobs, cognitive styles tacimetworks, etc.;

(2) assessing a large numbers of results/solutionmedifrom the crowd;

(3) ensuring high quality of work; and

(4) fostering cooperation among crowd members to ulegEcts.



To make clear the features of crowdsourcing inehaentext, figure 2 indicates the use-case diagrbm
CrowdUM that relies on the fundamental structurerofvdsourcing. In general, CrowdUM plays a main
role in the crowdsourcing model as a brokeringiserar intermediary. CrowdUM is designed for
organizations (the seeker) such as companies,@ss@r agencies that have ideas, problems, and
requirements that need to be accomplished throagble but creative activities. The crowd (the sojve
are able to gain experience, create knowledge acdnbe more entrepreneurial, they are almost the
current students and former students of Universitylinho. Moreover, this is a dynamic group that
could propose more creativeness’s in exploringtsmia regardless their nominal cost. The third
component in CrowdUM appears as a service brokeriftermediary). The intermediary pays attention
to finding requirements from seekers, and thenagfing them to appropriate solvers. For more detail,
figure 3 represents the main functions of crowdsiogrinitiative in the form of action diagram tolpeis
comprehend CrowdUM’s process. The initiative aimpriomote an approximation of entrepreneurs, and
potential employers, to academic environment ireotd foment a better understanding of skills that
students in various disciplines are developingldb aims to constitute itself as a learning todhat it
favors the development of students’ knowledge &ilts $y solving challenges for real organizations.

Figure 2 — The CrowdUM use-case diagram.
Figure 3 — The CroudUM active diagram.

With the aim to creating intellectual assets aravigling creative solutions to existing problems,
CrowdUM allows seekers and solvers access to araiuge of skills and collective knowledge via web
base platform as an intermediary. Moreover, Crowd¥[s tool for innovation, which if used properly
can generate new ideas, reduce time to researctheaetbp projects, lower costs and create direct
relationships between seekers and solvers. Thisgohenon arose from the perception that many small
contributions linked together are more relevant efffigictive than a single large contribution.

The process execution of CrowdUM is modelled byoakflow diagram. At the beginning, the seeker
describes project’s requirements with time-limitldoudget for the challenge and awaits solutions fro
solvers. All information is sent by email to evegiver registered on CrowdUM. The challenge will be
available on CrowdUM for a defined period of tin¥hen a solver chooses a challenge, the solution can
be submitted to CrowdUM website from anywhere amgtime. Meanwhile, seekers are available to give
indications in order to help solvers to improve lgyaf final product. The crowd (seekers and sobye

rate and choose the best solutions. Finally, tise $mution is selected from all solvers submissidrine

best solution owner, the solver, will receive inbexs. The major incentive would be a social redogm
given by other contributors (the crowd). See figlire

Figure 4 — CroudUM workflow model.

With maturation of project scale and the increddb® crowd size over time, CrowdUM showed a lack
of an effective management approach to:

(1) help crowd to be notified of new projects more liigently based on crowd members’ hobbies;
(2) enhance quality of solutions; and
(3) manage more effectively projects, solutions, doqumeand also business of CrowdUM.

To solve these issues and with incorporation afoBls to support OM, six useful aspects in thisisoh
arise:
» using Bl enables CrowdUM to manage guides, docusnand relevant information produced in
the context of continuous interactions among cravesnbers and between members and the
initiative; Bl also supports users to share thawwledge with other members. This helps crowd



members to use past knowledge for solving new probl To develop this feature, ETL will
extract and load data and documents content fren€tbwdUM database into DW at scheduled
time, next the DW and OLAP cubes play a significqate to classifying documents in various
dimensions, for example: Time, Geography, Projgastomer (seeker), Problem, Solution,
Document and Crowd. These dimensions facilitatesugenavigate in the cube, i.e., slice and
dice, roll-up, drill-down, etc.

finally crowd members could find relevant documergsdynamic interface of the QbE system to
select desirable dimensions, which are based andémands and priorities. QbE system gives
users an ability to search documents by definiitbgr§i, for example: Type - 'Urgent’, Category -
'Web sites’, and Status - 'Finish’. Results couddrouped, for example by Geography
dimension as Country or City. Users cans save tleeygesult in order to share with other crowd
members.

Using DM to classify the crowd enables supportimg intermediary (CrowdUM Managers) to
find a better awareness about user’s skills amvalffinding the right members in the crowd by
classifying user’s groups, who have maximum sintildrased on their personal information and
their usage behaviors. After this is done, appatprjobs/tasks are sent to suitable groups
automatically.Bl to OMIS system enables CrowdUM system to comg@nelhuser’'s demand more
accurately by spreading new projects from custoitoepsoper crowd members. Moreover this
feature will reduce irrelevant rate of invitatiométter which are automatically send to subscribers
when a new project appears.

Supporting seekers to find the most feasible smutdl to OMIS support decision in refining the
large amount of solutions provided by crowd by ioyang user’s ranking and comment
classification. User’s ranking focuses on the nundbeotes from crowd members at each
solution. The comment classification is developedifthe DM classify functions (e.g., J48
Decision Trees, Naive Bayes, Support Vector Maachiamong others), that classifies comments
in each solution into two classes as good assesamdibad assessment, allowing seekers to
quickly recognizing the value of the solution basedts good and bad rating. In this way,
seekers can reduce cost and time associated wighogéng a solution and help improving

quality of the solutions offered by crowd.

Members (newbies or not) needed a direct inquirgpecial information or difficult issues that
are not supported in OMIS. To solve this issuelewant classify the category of feedback by
identifying who do feedback (e.g, supervisors, em@stolder workers, etc.) and send answers to
members. The role of BI-OMIS system is to claseigssages from users and then create a direct
connection between members with older CrowdUM warkerho have an important historical
knowledge for decision-making support by using Digbsify functions.

Putting in place effective incentive mechanism bing Dashboard component of Bl to OMIS
model to update the list of best crowd memberaaoheategory, i.e., frequent participation and
raking by number of award-winning solutions. Inéemimechanisms will promote excellence
and encourage members to engage in further prpjacemntives also increase motivation for new
members to participate in projects. Dashboard compomanage several KPI's:

o Revenue indicator shows the total revenue per year;

o CrowdUM Status indicator allows managers see timebeu of documents in
CrowdUM'’s OMIS, total current problems, answersjects, and crowd members;

0 Incentive mechanism relies on two next indicatorsitow the most dynamic solvers, and
also the most valuable seekers in the CrowdUMhd, the first indicator shows top five
crowd solvers with decrease sort order on thedd tetvenue. And the second indicator
shows top five companies (knew as seekers) by tiighest payment to CrowdUM. By
this way, CrowdUM'’s managers could put in placeetif/e incentive mechanisms with
solvers as well with seekers;



0 Managing project’s status is the last feature ef@MIS dynamic dashboard. Via three
indicators, status of project is presented in thypes for instances: (1) total finished
project indicates managers how many projects weighed successful, the KPI fluctuate
from high to low value of total finished projec(g) Besides, the total failure project
indicates unsuccessful risk of CrowdUM’s projetitg value fluctuate from safe to risk
value. Risk value indicates there are some urgaitigms that need to be fixed right
away. (3) Finally, the total ongoing project indesthe number of projects that ending
soon.

e Using web platform to support and manage a largkesaf crowd members from various places
and time. Web platform was connected with a graepted on Facebook, through an application
designed for this purpose. Therefore it was possibbhutomatically collect information about
members of the crowd registered on Facebook, yf feemitted. This information was then used
to redirect e-mail alerts to members of the crovitth interests close to those needed to solve a
new challenge. By this way, CrowdUM can use a lnegeurce from social network (Facebook)
to collect users’ information like hobbies, intradguthe concepts for newbies and facilitate
sharing the CrowdUM concept trough the social neltvilwends via various methods (e.qg.,
posting on user’s wall, sending message, senduitation, etc.), and finally encourage them to
be registered at CrowdUM.

The platform was tested for 3 months. Solvers asked to help the study by answering real and fake
tasks (micro-tasks). This enabled to increase erdutivity and interaction. Information automatigal
gathered was then analyzed to determine how sdlvenscted with each other and what pages were
most seen.

Although the initiative is still in its infancy artdols described above are only now beginning tadwssl,
it is possible to verify that the solvers can elalcontacts with colleagues from other discipdimeore
easily by identifying challenges. It also becam&iexato call solver’s attention to new challenged a
seekers are now more aware of job profiles thabeireg developed in several areas of the university

Future Research Directions

A better integration of Data Warehouse and Dataiitechnologies is needed to empower the retention
and retrieval features of OMIS. Data Warehouse wsasl to save documents’ information, meanwhile
Data Mining was used to classify and link relevdmtuments together via classification functions. A
solution could be a semantic web definition to éaabcreation of a large network space of linked
documents that keeps track the relationship betwleenments throughout multidimensional views of
Data Warehouse (e.g., geographic, key terms, caésgor time dimension). With this purpose, OMIS

will allow users to easily expand search resulthwearby documents on different dimensions, which
will be adapted from visual graphic interface afhsatic web tool. Besides, documents’ correlation
coefficient will be analyzed by Data Mining funat®to decide the relationship between one document
and others’ documents.

A first study to evaluate the effectiveness ofphgposed framework to understand the role of Blsttm
improve OMIS was made by integrating those tookhécrowdUM initiative web platform. Some
improvements in the crowd and seekers knowledgedani$ion were detected. However further studies
are required to explore how Bl tools can be usahfmove collective and distributed functions of 3V



Conclusion

This chapter proposed a conceptualization of Blstas components of an OMIS. OMIS is seen as a
broader concept which assumes that the computedtsstems of an organization have an inherent role
in support organizational memory. Organizationahmog/ emerges from interactions needed to
accomplish organization's mission. This collecawel distributed memory holds the memory functions o
acquisition, retention, maintenance and retrie¥arganizational knowledge. Although organizational
memory exists because of individuals that congtitiie organization, it transcends and expands
individual memories and persists after individuabsre.

In this chapter it is assumed that knowledge iateetby Humans and requires the existence of
information, namely the one that is transmittediadogues. It was also assumed that too much
information inhibits knowledge creation since Humaave limited capabilities of information
processing. Bl tools expand this capacity by prepssing information in a way that makes the rgult
information closer to the needs of knowledge cagatvhich support organizations’ intelligence. OMIS
that integrate also Bl tools holds functions obhmiation Acquisition, Retention, Maintenance and
Retrieval. Bl tools enhance in particular functiafisnformation acquisition and retrieval. Bl plag
important role in supporting OM by automaticallyleoting and updating knowledge, identifying the
useful information for decision making, and thueyiding an effective support to OM.
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ADDITIONAL READING SECTION

American Idol - the public (the crown) votes toatlthe best artist, there are three applicatiorssipport
community: Idol Nation, Idol Nation Fan Wall witbrdums, polls, social all-stars, social scene, and
finally Forums with a lot of topics been discus$acdhericanldol, 2013).

Clik Workers - NASA Clickworkers was developed &scientists and researchers build an extensive
database of landforms from data captured by MaceR®issance Orbiter's (MRO) High Resolution
Science Experiment (HIRISE). It began as a pilatigtin 2000 to determine whether or not online
volunteers would be interested in contributing, drnldey could produce good data that can be used t
answer interesting science questions. As a clickeroyou will learn about various landforms on Mars
(and on Earth), how they are formed, and what $isisrcan learn from them. You can experience
firsthand what it's like to be an active participamthe scientific process (ClikWorkers, 2012).

Hollywood Stock Exchange® (HSX®) — HSX is the wdsltbading entertainment stock market. At HSX,
visitors buy and sell virtual shares of celebriti@sl movies with a currency called the Hollywood
Dollar®. The Company's Virtual Specialist® techrglallows an unlimited number of consumers to
trade thousands of virtual entertainment securitiesfair and orderly, supply and demand based
market. HSX syndicates the data collected fromEtkehange as market research to entertainment,
consumer product and financial institutions andréginal content to radio, television and print rized
HSX was founded in 1996 (HSX, 2012).

lowa Electronic Markets (IEM) - IEM are operatedfhgulty at University of lowa Henry B. Tippie
College of Business as part of researching andhilegenission. These markets are small-scale,
real-money futures markets where contract payafsedd on economic and political events such as
elections. It intends to use markets in classesmelagogical tool by gaining experience with
real-world markets. As a research tool, the manaigide an unparalleled laboratory in which study
individual trading behavior as well as market lepetformance (IEM, 2012).

InnoCentive - InnoCentive is the global leaderrovedsourcing innovation problems to the world's
smartest people who compete to provide ideas doti@sts to important business, social, policy,
scientific, and technical challenges. Using a dglole&work of millions of problem solvers, proven
challenge methodology, and cloud-based innovatianagement platform combine to help clients
transform their economics of innovation throughidegmlution delivery and the development of
sustainable open innovation programs. For more dhdecade, leading organizations such as AARP



Foundation, Air Force Research Labs, Booz Allen Htam Cleveland Clinic, Eli Lilly & Company,
EMC Corporation, NASA, Nature Publishing Group, ®epv & Gamble, Scientific American,
Syngenta, The Economist, Thomson Reuters, andaey@rernment agencies in the U.S. and Europe
have partnered with InnoCentive to rapidly generatevative new ideas and solve problems faster,
more cost effectively, and with less risk than dwefiore (InnoCentive, 2012).

Kiva - Kiva is a non-profit organization with a reien to connect people through lending to alleviate
poverty. Leveraging the internet and a worldwidiewoek of microfinance institutions, Kiva lets
individuals lend as little as $25 to help creatparfunity around the world. All 100% of every dolla
lend on Kiva goes directly towards funding loanke Kiva process has four following steps. Step 1:
Make a loan on Kiva. Step 2: Get updates, througtiaulife of the loan, Kiva informs of progress by
email. Step 3: Get paid back, as the borrower i@/ loan, the money becomes available to
borrower. This is called Kiva Credit. Step 4: Rephba process, i.e., the borrower can now fund
another loan, donate it to Kiva, or withdraw itsfgend on something else (Kiva, 2013).

Sell a band - Sell a Band works through sevenviotlg steps. Step 1: discover music by browsing the
site, looking at the Charts, using the Searchsteti some songs. Step 2: support your favoritet dyi
buying a part and helping them to raise the fumdgfnew music project (a new album, tour or the
promotion of their music). Step 3: "I'm with thenlol by be connected with your favorite artists on
their way to reach their funding goal. Promote thstay in touch with them and help them. 4. Change
your mind, before the Fund raising goal has beaahed it is possible to withdraw money from a
Music Project and move it to another project. &efrtist reaches target, once an artist has rehche
his/her goal the doors are closed, meaning thaiemo“Believers” can come on board and it is no
longer possible withdraw money. 6. Make magic hapgiee artist will use the funds raised to
complete his/her Music Project. Step 7: Get rewadrdeceive free downloads and other goodies artists
might offer like exclusive CDs, t-shirts, free limas etc. And artists might even let the “Believgat
a cut of their revenues (Sellaband, 2013).

SimExchange - The SimExchange uses the wisdornowafds to predict the upcoming bestselling and top
rated video games. The SimExchange works like gkstaarket for video games and uses virtual
money. The crown use this virtual money to buylsiaggames that they believe will sale more than
currently predicted and they can sell stock in gathat they think will sell less than predicted
(SimExchange, 2006).

Threadless - Threadless T-shirt company fosteig@ftom around the world to submit original ideas
and designs to products, like a t-shirt, hoodypithcase, or any of our other products. This is a
hardest part to do, but the artist could use THesad-orums to collaborate with others artists on
improvement a design or asking for a critique. Theeadless community scores each design for
seven days and the best of the best are printeddddthe most successful artists on Threadless ar
encouraged to submit more designs, even they et@iggative comments, they can use them as
constructive fuel to make their designs even seongew designs are chosen for print every single
week and the winning artists see their name ujgind, and they are paid handsome royalties and the
take at home big cash prizes (Threadless, 2013).

KEY TERMS AND DEFINITIONS

Business Intelligence (Bl): is a key enabler faréasing value and performance to organizationstasd
a process that includes two primary activitiestiggtdata in and getting data out (Watson and
Wixom, 2007).

Collective Knowledge: collective knowledge is a gdex and difficult notion, but there are three
conceptualization of collective knowledge (Heck12): as shared knowledge; as complementary
knowledge; and as knowledge embedded in colleetitifacts.



Crowdsourcing: this term is derived from the busgiarea to indicate the process of connectingye lar
crowd together via the internet, which allows segke address almost large projects by using
crowd’s (solvers) creativity and talent to solvedh challenges. Howe (2006) define crowdsourcing as
an act of taking a job traditionally performed bglesignated agent and outsourcing it to an undgfine
generally large group of people in the form of aemcall.

Organizational Memory (OM): is an intellectual @bt is unique to every company - probably thestmo
important constituent of any institution's durapiliKransdorff, 1998). Walsh and Ungson’s (1991)
viewed OM as an aggregate of information usefubifesision-making and stored in organizational
bins.

Organizational Memory Information Systems (OMIS)ables to retrieve structured and non-structured
data, processing it into meaningful ways to the asel bring the results in highly readable formats
such as data visualizations. OMIS should suppergtlick understanding of situations, promote the
construction of scenarios, enable the integratfatiifierent users’ manipulations and contributioal,
of this to support the collective intelligence rigd to solve complex problems and develop
innovative practices (Malone et al, 2010).

Seeker: is the sponsor of the initiative, whichsatmsee solved an issue.

Solver: is the crowd able to participate in theidaive with creativity, talent or resources.



