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Abstract. This paper shows the results of conducted
research on applicability of analytical software in
competitive intelligence. In so doing there were
explored two types of intelligence analytical software
of two companies: i2 and Xanalys. The paper shows
practical usage of chosen features of selected
analytical products. We specially investigated and
defined the role of intelligence information system as
necessary prerequisite for efficient usage of analytical
software in competitive intelligence.
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1 Introduction

In the preamble of this paper it is necessary to
emphasize that the explored possibilities of usage of
intelligence analytical software are of two specific
companies: i2 and Xanalys. In this case the word
intelligence describes the process, product or
organization. For the purpose of this paper adjective
intelligence is used only for the cause of specifying
the nature and roots of analytical software. This paper
shows the usage and application of analytical software
in competitive intelligence - in other words it’s usage
in commercial purposes.

Therefore “... it is necessary to mention that the
analyzing skill is the skill of raising right questions.
Not single analytical software will not help you to find
the right answer unless you do not know how to ask
the right question. Unfortunately, it is often seen that
only by mastering analytical software one becomes an
analyst. Learning the lessons of this book is just one
part of the mosaic of necessary analytical knowledge
and skills and knowing the methodology of analytical
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techniques is only a prerequisite of successful usage
of such techniques...” (from the book Kopal, R: Usage
of analytical software, Ministry of Interior, Republic
of Croatia, 2002.).

Although the area of usage of intelligence
analytical software in competitive intelligence is
wide, for the purpose of practical review of these
tools it was chosen the field of corporate security,
specially the analysis of financial data. Competitive
intelligence “is a systematic process that transforms
random bits and pieces of data into strategic
knowledge. It is information about current
competitive position as well as specific future plans of
competitors. It is information about the driving forces
within the marketplace. It is information about the
specific products and technology. It is also
information external to the marketplace, such as
economic, regulatory, political, and demographic
influences that have impact on the market.” (from
Tyson, K. W. M.: The Complete Guide to
Competitive Intelligence, Leading Edge Publications,
Chicago, lllinois, 2002.). “Strategic and competitive
analysis intends to help analysts, strategists,
managers, and decision makers to effectively and
efficiently make sense of the environment and of their
organizations’ evolving and dynamic position within
it. This is the primary objective underlying the
process of managing strategic and competitive
analysis.” (from Fleisher, C. S.; Bensoussan, B. E.:
Strategic and Competitive Analysis: Methods and
Techniques for Analyzing Business Competition,
Prentice Hall, Upper Saddle River, New Jersey,
2003.)
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2 Brief Overview of Intelligence
Analytical Software from i2 and
Xanalys

Although there are around ten serious companies in
the field of intelligence analytical software, for the
scope of this work it will be shown the products of i2
and Xanalys companies.

Description of features and capabilities of all
mentioned products is beyond the goal and purpose of
this paper so there will be only presented brief
descriptions of certain products that can be relatively
quickly implemented in the domain of competitive
intelligence and can obtain remarkable results with
moderate costs and relatively short training that is
needed for the users.

The most important intelligence products of the i2
are:

- area of visualization and data analysis:

e Analyst's Notebook 7
Analyst's Workstation 3
Analyst's Workstation TCA 2
ChartReader 7
PatternTracer
iXv
- area of structuring and data processing:

e Analyst's Workstation 3

e  Analyst's Workstation TCA 2

e iBase5

e TextChart3
- area of data retrieval and searching:

e  ChartExplorer 2

e iBridge 3

e iXa

Cost benefit analysis of usage of i2 intelligence
analytical software in competitive intelligence pointed
out following tools as best ones: Analyst's Notebook
7, PatternTracer, TextChart 3 and iBridge 3.

Analyst's Notebook 7, awarded visualisation and
analytical product of i2, enables users, beside
graphical representation, analysis of the data
displayed in the graphical representation. Key
advantages of Analyst’s Notebook are: quick
production of graphical reports, intuitive data import,
strong analytical functionalities, creation of graphical
representations regarding the type of the data,
integration with other i2 products etc.

Addition to Analyst’s Notebook 7, PatternTracer
with its efficient analytical functionalities enables
analysis of data contained in for example telephone
calls listings with the goal of identification of clusters
and finding “key players” in the data. Pattern tracer
uses proprietary algorithm developed in i2 to find
repeatable samples in telephone calls data regardless
of some missing data.

TextChart is intuitive tool for visualisation and
text extraction which enables overcoming of limits
that are usual when processing unstructured data.

User can quickly identify and transform key data
(represented in textual format like plain text, rich text,
HTML, PDF, MS Word, MS Excel and others) into
structured graphical format that enables easier
analytical processing.

iBridge enables connection between Analyst’s
Notebook with existing databases in real time. User
can execute queries and analyze the data stored in
many different databases like Oracle, MS Access or
MS SQL Server. Among other functions of iBridge
one needs to be pointed out: it is possible to connect
simultaneously to maximum of three different
databases and iBridge will automatically recognize
same entity regardless of the database of origin of that
entity.

The most important intelligence products of the
Xanalys are:

- PowerCase,

- Link Explorer,
- Link Designer,
- Indexer.

Cost benefit analysis of usage of Xanalys
intelligence analytical software in competitive
intelligence pointed out following tools as best ones:
Link Explorer and Link Designer.

Link Explorer is powerful analytical and
visualisation tool that enables analysis of data
contained in internal or external databases. Some of
the functionalities of Link Explorer are: analytical
functionalities which enable searching for relations
between objects and relations can lead to certain
conclusions; functionality of advanced graphical
representation of the data; ability to enter, change and
merge the data contained in the databases and so on.

Link Designer enables advanced data modelling
and creation of templates with the aim of analytical
defining and describing the data, objects and links
contained in the external databases which can be
connected by ODBC link.

At the end of this section it is necessary to point
out following: analytical capabilities of before
mentioned analytical intelligence software from i2
and Xanalys are highly complementary and their
usage in specific situation depends on sort of data,
type of problem, form of analysis, type of analytical
product and analyst’s skills and knowledge to choose
suitable analytical software in order to maximize
efficiency of existing data considering given
limitations.

3 Usage of Intelligence Analytical
Software for the Analysis of the
Financial Data

First a remark: analysis of financial data in a way as
described in this section is not necessary the way that
suites competitive intelligence yet it is just an
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example of how to use intelligence analytical software
for analyzing the data.

In this example of usage of intelligence analytical
software for the analysis of the financial data it will
be briefly shown the creation of the template. For the
template construction it is necessary to use Link
Designer analytical software (in order to connect to
the database that holds financial data with Link
Explorer analytical software).

Debate on conceptual and logical design of
analytical database is beyond the scope of this paper.
That’s why in this paper it will be explained how to
create one object (Account in this case) and one link
between two objects (Transaction in this case).

After selecting the database (external database in
this case) and selecting the table in the database (a
table with the data regarding accounts), clicking on
the button Build Class starts the procedure for
creating the Account object (Figure 1).

x
~| Type Object Add Class..
Edit Class...
Delete Class
Compatibility.

Llass name: |PEE:

Tables | attibutes | Joins | Fropertes

Account uses these database tables:

(BCCOUNT

Add Table:
Hemove Tt
Build Class..

Cancel |

Database. .

Figure 1. Account class.

While creating the Account class it is necessary to
define identification attribute (or attributes).
Identification attribute is very similar to the primary
key term which is used in relational database design.
Object or relation can have one or more identification
attributes. Next Figure shows that the attribute
“Account ID” is the identification attribute of the
Account object. It is important to mention that the
object or relation can be created from one or many
tables of relational database. Also, besides adding
columns that will become attributes from any
database table, it is also possible to create derived
attribute (like day of the week can be derived from the
date attribute).

&
Class name: |y | Type Dbiject Add Class...
Edit Class..
Tables Altibutes | dains | Fropeties | '—I
Delete Class
Define a sel of attibutes for the class
Wame [ Expression 2] Hew. _ Compaibity._ |
©= Aocount 1D ACCOUNT_ID
@ Label LABEL ki |
® Category CATEGORY — e
@ Account Mumber  ACC_NO —I
® Typeof docount TYPE Changs order:
@ focountName  ACC_MAME
® Desciption CURRENCY - _w |
i _"_I o
Caonstraint on this set of attribute definitions:
Change
e
RN O | T— Lo | | —2—
<[ Set1of1 Add Set Remave
Cancel |

Figure 2. Account attributes.

When all of the attributes of the Account class are
defined, next step is defining the style for displaying
instances of that class (icon, object title on graphical
display etc.). Next Figure shows the icon of the
Account class and the account name which is
displayed beneath the icon in the top row and the
account label in the bottom row beneath the icon.

lLink Designer x|
Class name: [SEEY <] Tepe | Dbt Adimhss
Edit Class.
Tables | Attibutes | Joins | Propeties |
Delete Class
Set the class propeities and th default styles for this class
Eroperties in chart of type: | Default - e Compatibiity..
Default Siyles
Display as
& i et
£ Ak
4 bundied ik
Aecount Number

Label

Cancel |

Figure 3. Account class style.

Account object can be related to many other
accounts what depends on the structure of relational

database and conceptual and logical design of
analytical database.
For example, one transaction can link two

accounts. But, in the same way, account can be linked
with the natural persons or the legal persons.
Following figure displays that the account object is
linked with few other objects.
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5|
Class name: [Z{0 Type: Object Add Class...
- Edit Class
Tables | Attributes Jains | Fropeties |
Delete Class
Define the joins between this class and other classes.

Linked class [ Curentlabel | Taigetla N w‘
Account Transactions Summary — Debits Summary — From Ac
Account Transactions Summary  Credits Summary  To Acet &I
Aceaunt Closed Close Date Close D. Delete
Account Opened Open Date OpenD- -
Transaction Creditor From Trz
Transaction Debitor To Tran
Other Iterm-ccount Agcounts Account
Phone-Account Accounts Aocoun!
Goods-Account Accounts Account
Wehicle-Account Accounts Aocoun!
DOrganisation-Account Accounts Account
PersonAccount Accounts Account
Event-Account Accounts Aocoun!
Location-Account Accounts Accoun™
Account Transaction Debits Tohcet v

4 T |

Concel |

Figure 4. Account class links.

Object linking is achieved by creating links. Link
can be created from one table (link table of any
relational database) or from many tables. Beside
simple links it is possible to create special types of
links. Special types of links are:

- Directed. Directed link is a link with direction.

- Bundled links. Bundled link is used to display
certain number of single links between two objects.
Therefore, one bundled link on graphical display
represents many single links.

- Summary links. Summary links are special types of
links that hold summary information about all links
between particular objects. Summary links usually
have attributes whose values have been calculated
from the values of single links between two objects
like the total number of links, sum of attributes,
average etc.).

- Multilinks. Multilinks represent different kinds of
links between two objects. No matter how many
single links exist between two objects, Link
Explorer displays them with one line which gets the
characteristics of single links.

Following figure shows the process of creating
Transaction class (link).

is clear that this creates links to the tables that hold
outgoing account (account that initiates the
transaction) and tables that hold incoming account
(account that receives the funds) for each transaction.
At the same time it is possible to identify the direction
of the transaction. Those accounts, outgoing and
incoming, can be stored as objects in the same table of
the relational database.

=
Class name: (1=t Type: Directed Link Add Class.
- Edit Class
Tables Attibutes | doins | Froperties | T
Delete Class
Defing a set of attributes for the class:
@ From Account ID FROM_ND
@5 To Account D TO_ND R
@ Transaction 1D TRANS_ID b Delete
@ Label LABEL -
@ Category TYPE Changs order:
@ Type of Transaction  TRN_TYPE
@ Date and Time DATE e
aq e | _,rl Do
Caonstraint on this set of attribute definitions:
Change
Dlear
ok, |
| > Set1of1 Add Zet Bemove
Cancel |

Figure 6. Transaction attributes.

Following figure shows the way how to define
link to the Account objects based on the object that
started the transaction and the object where the
transaction has ended.

Link Designer x|
Class name: [Tl e Type: Directed Link Add Class.
: . : Edit Class
Tables | Attibutes  Joins | Properties
. . Delets Class
Define joins between the selected link class and two object classes
Compatibility.
From Account to Account Transaction
Linked class | Single label | Multiple label | Change...
Account From-4coount  Credits
From Aceount Transaction to Account
Linked class Single label | Multiple label Change.
Account Tohccount  Debits
Corcel |

x
Class name: Type: Directed Link Add Class
Edit Class.
Tables | atibutes | Joins | Propeties = |
Delete Class
Account Tranzaction uses these database tables:
TRANEACT P Compatibiity
Remove T bl
Build Class.
Database..
Cancel |

Figure 5. Transaction class.

Following figure shows that link Transaction has
three identification attributes: “From Account ID”,
“To Account ID” and “Transaction ID”. Therefore, it

Figure 7. Links.

After the objects that define the link have been
defined, it is necessary to define the style of the link
(in this case the Transaction). Following figure shows
that when transaction will be displayed on the screen
the direction will be also visible. The number of the
transactions between two accounts together with the
total amount of all transactions between those
accounts will be also visible.
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=
Class name: [[AEEEIEL—"— Type: Directed Link £d Class..
; - . Edit Class
Tables | Attibutes | Joins  Fropeties |
) ) Delete Class
Set the class properties and the default styles for his class.
Propetties in chart of typs: | Default - (s [Foeriers Campatibiity
Desfault Siyles..
ot |
Display as
€ An oject
{Court of abiects - Sum of Amount) Aok
4 bundied ink
Concel |

Figure 8. Transacion class style.

After the template has been defined, it is possible
to use Link Explorer to connect to the external
database (by using ODBC link) which, in this case,
holds the financial data.

By setting a simple query “show all transactions
between any two accounts” all the links will be shown
as displayed on the following figure.

3 XANALYS Link Explorer - [Account Transactions - Link Chart - Grid Circular ]

W Fie Edi Vew Data Query Chart Analysis Format Tools Window Help x|

Aagg@g|-|spe|aq|or -z Qo L BED|E

=L My Queries
@-[2) Account Transactions (7
(2] Account Transactions ph
(2] Accounts to Account Clo
#-[2) Accounts to Account Op
@-[2) Al Accounts (7)
1#1-[2) Al Organizations (?)
-2 Al Rersans (7)
-2 Al Phones (7)
[#1-[Z) Al Phones ko Organizatic
-] Organizations to Peaple
(2] People linked to Organiz.
-2 Phone Calls (7)
{0 Example Queries

@-{] Data Entry Forms
{2 Text Importer Settings

{1 Classes

[ Finance

L1 || i

[Finance 4

Figure 9. Transactions graph.

Finding and opening specific account will result
with the screen displayed on the following figure. On
that screen it is possible to view and analyze the data
on tabs that display account attributes and links to
other objects.

* J Account : Quasi Legal Bank Account o [=] |

Aibates | Links | Customize |

Accourt 10 [Quasi Legal Bank Account

Label [Quasi Legal Bank Account
Account Narve. [Quasi Legal Account : Anne.
Desciiption [

L o = —
L T —
Date Closed W
L
Dusation e

Detads =l
=]
Reference.
Creation Date ll
[ i i

Figure 10. Account details.

Next steps explain how to get the result of the
query “find and display all the transactions that
occurred in September”. First, query editor must be
activated and query that links two Account objects
with the Transaction link must be entered. This
example is displayed in the following figure.

¥ 3 Query 22 - Query Editor x|

1 - Create of edit a query. Drag and drop objects, and draw links between objects.

1 Object Classes AP A
SEERYE RNt K 1)

Account-1 Aecount-2

-2~ Diptionally enter a consiraint click on "Constiaint Editor”
Na query companent selected

=] [ Corstmint Ediar..
[zl Delete Borsraints

[ ] coee |
Figure 11. Query.

After this step, clicking the button Constraint
Editor launches constraint editor where following
constraint must be entered: “Account Transaction-
1.Month of Transaction = ‘September’” as the
following figure displays.

Constraint Editor x|

i~ To create a constiaint follow steps 1-4. To edit a constraint go to the relewant steps.
eg. (FERSONS AGE BETWEEN 18,30

1-Select an Object . [PERSON):  [Account Transaction-1 =
2- Select an Atribute ... (AGE] < [Mornith of Transaction =l
3-Select a Test o BETWEEN): = | > | < | o= | o

[ Vaie | atibutes.. | Paraneier |

\ccount Transaction-1.Month of Transaction = 'Septembar’

4-Type or Get Values ... [Smith, 18,.]

5 - Name Constrait ... (Optional) |

To create a compound constiaint click on the Compound Constraint button
eg. [PERSOMN NAME ='Smith' AND AGE BET\WEEN 18,30

Compound Constraint... oK Cancel
Figure 12. Constraint editor.

The result of running the query is graphical
representation that displays all the transactions that
occurred in September and their directions as
displayed on the following figure.
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I XANALYS Link Explorer - [Query 22 - Link Chart - Minimum Crossed Links] x|
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- [Z) Al Accounts (7)
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u v
(=1-(2) All Phones to Organizatior Aocours
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=-[Z) Phone Calls (7) @ 100000)
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{1 Example Queries @
-] Data Entry Forms
Ci 7
(2] Text Importer Settings Soaus Copany
(] Classes
[ Finance
(1, 505000)
@ . 1200009
ED &
(1, 355000) ——t—
Bogus Company & Ouasi Lagal
#csount Bank Account
[ |
Finance: 7

Figure 13. Graphical query results.

The same data can be displayed in a form of a
report that can be printed or exported to a spreadsheet
table with a purpose of performing future analysis.

% 3 XANALYS Link Explorer - [Query 22 - Report - Classes] x|
Wl Fle Edr View Data Query Chart Analysis Format Tools Window Help x|

[aaR@é&|-=rmrag JhQ$H(EEHD
RO R R L T

| AL
8 E Finance punt | Account Name | Date Opened | Opened By | Date Closed
& My Queries | Bogus Company || 3011992 0:00°C | Harry SMITH | 15.5.1995 0:00
{ B[ Accourk Bogus Company '|5.1.1992 0:00:0C | Tom SMITH | 30.5.1995 0:00

Account Bogus Company ! | 30.1.1992 0:00:C | Anne SMITH 6.5.1995 0:00
Accounts Quasi Legal Acce | 5.1.1992 0:00:0C | Tom SMITH 1.6.1995 0:00
Accourtsi Bogus Company i | 12.1.1932 0:00.C | Sally SMITH 6.5.1995 0:00
Al Accou
Al Organ
Al Persor
Al Phone Category [Date and Time [Amount Day of Trz
Al Phn.r\e 12.9.1993 0:00.0C | 50000 Sunday
Organizal 13.8.1994 0:00:0C | 70000 Tuesday
People I 1.9.1994 0.00:00 | 355000 Thursday
Phane C2 1.9.1933 0:00:00 | 50000 Wednesday
[2) query 22 30.9.1993 0:00.0C | 50000 Thursday
i1 Example Que 14.9.1994 0:00:0C [ 505000 YWednesday
{1 Data Entry F 30.9.1993 0:00-0C | 30000 Thursday
{10 Text Importe
! 4 EEED
[Finance 4

Figure 14. Query results displayed in form of a report.

Furthermore, the same data can be displayed in
another graphical view that has built in time
dimension which enables temporal analysis of query
results.

¥ 3 XANALYS Link Explorer - [Query 22 - Transaction Chart - Curved (Horizontal)]
HlEle Edt Vew Dsta Query Chart fnalysis Format Tools Window Help

sy Q40 EBED

bx [x

R R -G
.-IaFmamca 1 1s 1.8.1993 12.9.1993 30.9.1993

= My Queries 0:00:00 0:00:00 0:00:00
[ Account Trar
[ % Account Trar L 11d s 18d + 336d
B [2) Accounts to
B [7) Accounts to s
[c: %AH Accounts o
@ [#) Al Organizat
B [2) Al Persons ( ]
& [3) Al Phones ¢ |03 120
-[3) Al Phones ta ey
[#[#) Organization @
- [F) People nked |,
- [Z) Phone Cals ( oco
B [2) Query 22 (12
(2 Example Queries

() Data Entry Form:
{2 Text Importer Se @
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{ Finance Aot l
|
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Finance ’

Figure 15. Query results with temporal dimension.

For new query “show all transactions between two
specific accounts” it is necessary to create complex
constraint in the Constraint Editor in a same way as
simple query was constructed. After running that
query and after all of the transaction between two
specific accounts has been displayed on screen, it is
possible to apply Explore analytical function to
govern further detailed analysis on specific account.
Following figure displays all transactions between
two specific accounts (three transactions with total
amount of 230.000). Further investigation can be
made on the account of the Bogus Company 1 by
applying Explore function and the result were natural
and legal persons linked with that specific account.

3 XANALYS Link Explorer - [Query 24 - Link Chart - Grid]

W Eie Edk Wew Dota Query Chart Analyss Fgrmat Toos Window Help

[ AcR@&| -~ [rme|aQll» -z Q<E BEDOEB| ¢
@@ @ik | B @ ||Fr | e

. QE

=3 ﬁ Finance
(0 My Queries

- [B) Account Transactiol
- [2) Account Transactiol
- [2) Accounts to Accour
- [2) Accounts to Accour
- [3) All Accounts (7)

[+ [2) All Organizations (7
- [2) Al Persorss (7)

- [3) All Phones (7)

- [) All phones to Orgar
- [2) Organizations to Pe
(- [2) People inked to Or¢
- [2) Phone Calls (7)

e
(3] Query 22(12) /

1
1
) Query 23 () ouasi izl
= (3 query 2419 Legiimate A

= Publishi Bogus Company  Oificer
2 coamoh o s E
& (] Data Entry Forms

T |
Finance 4

Figure 16. Explore function.
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This scenario very briefly explains only a small
number of possibilities of Link Explorer analytical
software for analysis of competitive intelligence data
(in this example we analyze financial data).
Analytical features of this tool are much greater but
for their efficient usage it is first of all necessary to
“have the data” that will serve as a starting ground for
analysis. It is also important to have purified data
what usually includes ETL procedures and data
warehouses.

4 Design, Development and
Implementation of Competitive
Intelligence Information System

Definition of competitive intelligence information
system (CIIS) encompasses not only software and
equipment but also procedures that are being used for
collection, storage, exchange and distribution of data,
information and intelligence. Especially important is
lifeware component of the CIIS i.e. employees that
collect, process and analyze the data. Therefore, we
can say that the competitive intelligence information
system represents specialized system for information
support to business process of collection, entry,
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processing, storage, searching and analyzing data and
linking with intelligence analytical software and tools.

That kind of system must allow controlled sharing
of data in the system and outside of the system ruled
by the “need to know” and “right to know” rules
simultaneously enabling timely access to the data.
The goal of development of CIIS is enhancing
operative efficiency and productivity of employees
and organisations that use it and integration of
available business information, applications and
services that will enable making of right business
decisions.

During the development of such system many
issues needs to be addressed - inadequate regulations,
methodologies and procedures are only some of them.
In a case that information needs to be shared with
other organizations then procedures on cooperation
and data exchange needs to be defined during the
development phase. Some of the important decisions
needs to be made regarding the time period after the
data from the system needs to be archived and
removed from the active system, document
classification procedures, assessment of reliability and
authenticity of data sources and auditing procedures
needs to be established and all aforementioned needs
to be aligned with positive legislation directives. One
important issue that needs special attention during the
design and system implementation is to create a
system not only for storing the data but to facilitate
intelligence processes through built in procedure.
Planning and carrying out user education who will
work on such system must be included in the system
implementation plan.

As a part of CIIS it is necessary to implement a
portal that will allow secured access to all data and
information (that employee is authorized to)
published in CIIS databases. Without the portal or the
component that will aggregate the data and display
them in one place and that will enable data retrieval
and searching, users will have the feeling that the
system is like black hole. In fact, data are being
entered to CIIS but it is also impossible to find them
or the data retrieval procedure is time consuming.
Furthermore, by regular usage of the system the
quantity of the data can become significant. Thus the
portal must have built in functionality of predefined
simple queries and possibility of creating complex
custom queries.

For authorization of all actions that are initiated in
the system every component must use shared security
subsystem that is in charge for access right checks
during the usage of the system. CIIS must be built in
that way that allows consistent way of checking
access rights so authorized users must be granted
access solely to the information that are entitled to
whether this right was explicitly assigned or was
inherited because of specific position in the
organization. Another important function of security
subsystem is recording all important operations that
users performed in CIIS. Every time a user opens a

document, performs search or edit some attribute of
financial transaction a record needs to be recorded to
the special audit database. Access to audit database
must be allowed only for very small group of
employees, usually administrators who can, when is
necessary, extract the data of usage of the system and
find out for example which users had access to the
data that leaked from the organization.

Data collecting and processing is enabled by case
management system — CMS. That kind of system
leads users through data processing by means of tasks
and it enables controlled sharing of the data inside one
case. Data processing stores the data to the databases,
creates documents that are stored in the documents
database (DMS) and entities are created in entities
database (EMS). Special care needs to be devoted to
the quality of the data. Without correct and quality
data the processing of the same data won’t give
satisfactory results. That’s why it is necessary to use
master data for all suitable attributes from Master
Data Management System (MDM) which is used for
consolidation all business entities in information
system and represents the source of the “truthful” data
for all other parts of the system.

Apart the users of operational level who only
needs the access to the data through the portal and
applications for data processing, there is another
group of users who, beside portal, needs another way
to access the data: through the intelligence analytical
software. They use data stored in CIIS in a way that
they use analytical software to directly connect to the
CIIS databases. Minding the fact that the structure of
those databases might not match analytical needs and
requirements of analytical software, structure of the
data in databases is adjusted for analytical software by
means of database views. Exactly the views on the
data represent program interface toward external
analytical tools, whilst the same analytical tools have
rich user interface which provides easy to use way of
conducting analysis and investigation, presentation of
the results, visualization etc. In a case when there is
estimated major number of users of analytical tools it
is necessary to reconsider is it worth to develop
analytical tools inside the CIIS. It is necessary to
estimate the total cost of licences that are necessary to
cover all the analysts and to make a decision. Of
course, the calculation assumes that CIIS is owned by
the organization which does not pay the licences for
usage of CIIS and whose investment is only in design,
development and implementation of CIIS.

Design, development and implementation of
competitive intelligence information system is a long
term process that needs to be carefully planned.
Meanwhile, it is necessary to develop administrative
procedures, intelligence management procedures,
management of human resources and necessary
technical resources. But that kind of a system is
necessary in order to collect and prepare data for
analytical tools and Intelligence Analytical Software.
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5 Conclusion

For efficient usage of intelligence analytical
software in competitive intelligence it is necessary to:

1. create activity plan,

2. gather the data,

3. assess and process the data,

4. analyze the information and create analytical

information and

5. based on analytical information carry out the

activities.

This process represents simplified version of
classical intelligence process and it is of iterative
nature.

If specified activities are being correctly applied
then the usage of intelligence analytical software will
give the right results. At the same tame it is necessary
to use as many functions of specific analytical
software over the same data. In fact, every analytical
tool is in some aspects of usage better than the other
one therefore it is necessary to know all of the
possibilities of different analytical tools in order to
achieve the best possible result. Furthermore, usage of
specific functionality of analytical software depends
on the goal that wants to be achieved. Before any data
analysis it is necessary to know what should be done,
respectively, it is necessary to know the goal of the
analysis.

Also, for efficient usage of intelligence analytical
software it is necessary to know analytical
methodology and analytical techniques.

Sure, according the GIGO (Garbage In Garbage
Out) principle, not a single analytical software will
enable achievement of satisfactory results if available
data are incorrect or old. It is also very important for
the data integration process (which is often necessary
for achieving suitable results in competitive
intelligence) to solve the problems of extreme values,
diagnostics and prediction of missing values, linking
relational keys from different data sources, achieving
data consistency, sampling, categorization of attribute
values, forming derived attributes etc.

Successful implementation of CIIS will besides
solving before mentioned problems enable synergy
effect of applying intelligence analytical software,
applying knowledge of using analytical techniques
and integration internal and external sources of data.

Comparative set of features and possibilities of
usage of intelligence analytical software of i2 and
Xnanalys companies in competitive intelligence
points out that both tools are equally applicable. But
future trends of development of analytical software
and distribution of appliance in competitive
intelligence (and more) undoubtedly favour products
of the i2 company.

Furthermore, i2 has developed much bigger
spectra of intelligence analytical software with clear
strategy which follows newest events not only in field
of intelligence (their analytical products follow the
development of analytical techniques, respectively the

needs of the analysts) but also some globalisation
trends. For example, based on available information,
the next version of i2 intelligence analytical software
will have analytical functions related to the field of
social networks.

Areas of application of intelligence analytical
software in competitive intelligence are actually
pretty wide: finance and banking (e.g. money laundry
and frauds), controlling, credit cards (e.g. frauds),
insurance business (e.g. insurance frauds), corporate
security, competitive analysis, forensic data analysis
(e.g. in the field of IT or accounting) and so on.

6 References

[1] Analyst’s Notebook 6 User Guide Creating
Charts, i2 Limited, Cambridge UK, 2003.

[2] Analyst’s Notebook 6 User Guide Customizing
and Analyzing, i2 Limited, Cambridge UK, 2003.

[3] Analyst’s Notebook 6 User Guide Importing, i2
Limited, Cambridge UK, 2005.

[4] i2 iBridge 2 Designer Guide, i2 Limited,

Cambridge UK, 2006.

[5] iBridge 2 User Guide, i2 Limited, Cambridge
UK, 2006.

[6] XANALYS Link Designer 5.2 User Guide,
Xanalys Corporation, 2005.

[71 XANALYS Link Explorer 5.2 User Guide,
Xanalys Corporation, 2005.

[8] Analyst’s Notebook 6 Upgrade Guide Version
6.0, i2 Limited, Cambridge UK , 2003.

[9] Guide to power2, i2 Limited, Cambridge UK,
2005.

[10] Kopal, R.: Pojmovnik kriminalisti¢ke analitike s
prikazom metodologije analize telefonskih izlista,
Policija i sigurnost, 1-6/2001., MUP RH, 2001.

[11]Kopal, R.: Poslovna informiranost kao preduvjet
uspjeSnog trgovanja na robnim burzama,
poglavlje iz knjige Poslovanje na robnim
burzama, prof. dr. sc. Ivo Andrijani¢, Mikrorad
d.o.o., Zagreb, 1998.

[12] Kopal, R.: Poslovne informacije-klju¢ poslovne
uspjesnosti, poglavlje iz knjige Vanjska trgovina,
prof. dr. sc. Ivo Andrijani¢, Mikrorad d.o.o.,
Zagreb, 1999.

Varazdin, Croatia

Faculty of Organization and Informatics

September 23-25 2009



Proceedings of the 20th Central European Conference on Information and Intelligent Systems 251

[13]Kopal, R.: Primjena analitickog softvera, MUP
RH, Zagreb 2002.

[14]Kopal, R.: The Role of Criminal Intelligence
System in Intelligence-Led Policing (ILP),
Zbornik radova, 13. Medunarodna konferencija o
informacijskim i inteligentnim  sustavima,
Varazdin, 2002.

[15]Kopal, R.: Znacaj kriminalistiCke obavjestajne
analitike u antiteroristi¢koj djelatnosti, Zbornik
Pravnog fakulteta Sveucilista u Rijeci, Volumen
23, broj 2, Pravni fakultet u Rijeci, 2002.

[16]Kopal, R.;  Brincka, Z. Koncepcija
kriminalisti¢ke analitike u MUP-u RH, Policija i
sigurnost, 3-6/2000, MUP RH, 2000.

[17]Kopal, R.; Stani¢, N.; Beredek, B.: Uloga
poslovne inteligencije u kriznom menadzmentu,
Zbornik Visoke poslovne $kole Libertas - Zagreb,
godina I, 2008.

[18] McDowell D.: Law Enforcement Decision
Making: The Pivotal Role of Strategic Analysis,
IALEIA JOURNAL, Vol. 8, No. 2, 1994.

[19] Peterson, M. B. — editor: Intelligence 2000:
Revising the Basic Elements, L.E.l.U. and
IALEIA, Lawrenceville, NJ, 2000.

[20] Peterson, M. B.: Joining the Debate: Product vs.
Process, IALEIA JOURNAL, Vol. 11, No. 1,
1998.

[21] Peterson, M. B.: The Role of Analysis in
Intelligence-Led Policing, Intelligence Led
Policing: International Perspectives on Policing
in the 21st Century, IALEIA, Lawrenceville, NJ,
1997.

[22] Schneider, S. R.: The Criminal Intelligence
Function: Toward a Comprehensive and
Normative Model, IALEIA JOURNAL, Vol. 9,
No. 2, 1995,

[23]Simovi¢, V.; Kopal, R.: Kriminalisticka
obavjestajna djelatnost i analiza u suzbijanju
trzista kriminaliteta, Policija i sigurnost, 5-6/98.,
MUP RH, 1998.

[24] Tyson, K. W. M.: The Complete Guide to
Competitive  Intelligence, Leading  Edge
Publications, Chicago, Illinois, 2002.

[25] Fleisher, C. S.; Bensoussan, B. E.: Strategic and
Competitive Analysis: Methods and Techniques

for Analyzing Business Competition, Prentice
Hall, Upper Saddle River, New Jersey, 2003.

Varazdin, Croatia Faculty of Organization and Informatics September 23-25 2009



