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Abstract analysis, the DSS can seize early warnings of threa
and opportunities in the business environment, khic

In order to monitor and analyse the competitive are necessary for the proactive strategy of erigaqr
environment of businesses, we propose to integrate the In order to create such a system, we need to have a
Five Forces framework and a SMOT analysis in a clearly defined model for decision support that
decision support system model called MinEDec functions as the basis of the system design. Téapep

(Mining Environment for Decisions), which is describes the model we have designed.
supported by text-mining technologies. In Section 2, the background of the current sty i

described. Section 3 presents the Five Forces
framework, which is extended with SWOT analysis.
1. Introduction Sec_tlpn 4 _outl|nes theMmmg_ Environment for _
Decisions (MinEDec) model applied to SWOT analysis
h and the Five Forces framework. The paper conclirdes

Changes of environment redefine the way in whic X e
Section 5 with final remarks.

business enterprises compete and make decision
Leaders in modern enterprises deal with decisibas t
require the integration, analysis, and summaripatib 2. Background

both internal and external information from a viyrief _ _
sources. Information technologies, such as ensmpri 2.1. The Five Forces framework and MinerVa

wide systems, data mining, atekt mining (TM), can It is necessary for I_e_aders in any enfcerprise to
help capture and integrate transactions from aetsari understand the competitive forces in their industry
of perspectives to support decisions [1, 2]. since these will determine the likely successes or

Competitive intelligence (Cl) is a process of failures of particular enterprises within it [1]h& Five
monitoring the competitive environment by pulling Forces framework is a ClI analysis model, which was
together data and information from a very large anddeveloped for such business environment analyses
strategic perspective, to predict or forecast wisat (Fig. 1) [6].

going to happen in the competitive environment of a Potential entrants
enterprise [3]. Consequently, more and more o
enterprises are using Cl analysis methods, such as Threat of entry Bargaining

competitive  positioning analysis, benchmarking » power
analysis,Five Forces analysis and SMOT analysis, in Suppliers Cor_npetmve? Buyers
support of their decision-making processes [4]. rivalry

A decision support system (DSS) helps leaders to Bargaining % hreat ofsubstitute
make decisions that are unique, rapidly changingd, a power
not easily specified in advance [F]he target of our Substitutes
research is to establish a decision support sysiain
leverages TM technologies, SWOT analysis, and the Figure 1. The Five Forces framework [6]

Five Forces framework to search and analyse
unstructured data (e.g. newspapers, customer fekdba
reports, and email). By providing the ability of CI



As illustrated in Fig. 1rivals, potential entrants,
substitute products, suppliers, andbuyers are the five
basic parties in a competitive environment. Thedhr
of entry means that new entrants will add capatzity
the industry and increase the demand and prices
resulting in lower industry profitability. The that of
substitutes describes the risk of market displaceme
from existing or potential substitutes. The bargajn
power of suppliers refers to the ability of supgi¢o
influence the cost, availability, and quality ofpirt

Favourable factors include high technology and adgo
relationship between buyers; adverse factors imclud
trade policy changes, unexpected events, market
changes, and the emergence of competitors.

, Four types of strategies can be defined from the
SWOT matrix. The SO strategy (positive strategypis
use strength points in order to make use of the
opportunities; the WO strategy (differentiation) tts
diminish the weak factors by grasping the oppotiesti

the ST strategy (gradual) is to use a strengtledaae

materials. The bargaining power of buyers means thehe threat factors; and the WT strategy is alskedahe

buyers can influence the industry structure, sush a
prices and quality expectations [1, 4, 6]. Underdiag

and focusing on these five subjects affect both the
profit potential and the prospects for achieving
competitive advantage.

MinerVA is a decision support model that we
introduced in [7]. MinerVA is based on the Five Ees
framework and it integrates three advanced TM
technologies — opinion mining, event change deiacti
and patent trend change mining to monitor the agler

business environment. The MinEDec model presentednclude:

in this work is based on MinerVA.

2.2. SWOT analysis
SWOT analysis is a ClI method for planning a
future-oriented strategy [1, 8]. A SWOT analysis is

negative or withdrawal strategy, which uses defensi
approaches to cover the weaknesses and to avoid the
threats [9, 10].

2.3. Text-mining technologies

TM refers to the process of deriving high-quality
information from texts [11]. It is based on the
theoretical foundation of the computational lingicis
on one hand and mathematical statistics and data
analysis on the other. The technologies used in TM

information retrieval (IR), information
extraction (IE), topic tracking, summarization,
categorization, concept linkage! information

visualization, and question answering [11, 12].
The main advantages of using TM technologies for
Cl are the ability to process large amounts ofualxt

used to evaluate threats and opportunities from adata quickly and the objectivity and customizabitif

turbulent environment; it summarizes the strengttns
weaknesses of a company to address the issuehthat t
company is facing or will face, and finds a proper
strategic plan. The output of the SWOT analysiieda

a SWOT matrix, is shown in Table 1.

Table 1. SWOT matrix [9]

| Strategy\ SW | Strengths Weaknesses
S1 W1
oT S2 W2
Opportunities | SO strategy | WO strategy
o1 S101, S102 w101, W102
02 S201, S207 w201, W202
Threats ST strategy WT strategy
T1 S1T1, S1T2 WI1T1, W1T2
T2 S2T1, S2T2 W2T1, W2T2

As illustrated in Table 1, the decision makers need
to search the environmental changes and recogmize t

the process. The TM process typically includes the
following steps [13]:

1) preprocessing of the data to the required
format for further analysis (data processing);

2) extraction of important concepts and terms
through initial text analysis (concept
extraction);

3) using a narrative analysis to identify patterns
and co-occurrences of identified concepts
(narrative analysis);

4) developing an automated solution (automatic
categorization); and

5) building a taxonomy of concepts.

3. Integrating SWOT and Five Forces
analysis

3.1. From data to knowledge

factors in the four categories. The strengths and Data are strings of symbols, facts, measurements,
weaknesses are about the internal environmenteof thand statistics. Data with context equals informatio

company, compared with the competitors of the information with meaning can be intelligence, and
company, and generally reflect the company'sintelligence with experience generates knowledge.
technology, equipment, personnel, products, markets
management structure, and so on. The opportunitie§
and threats refer to the external environment facto
which are favourable or unfavourable to the entsepr

Concept linkage tools connect related documentsdbmtifying
their shared concepts, helping users find inforomathey perhaps
would not have found through traditional searchirods.



Intelligence and/or knowledge are the basis foringk
decisions, and they must be in a useful format é@tm
the strategic needs of enterprises. In order tosfes
unstructured data into strategic knowledge, we rnieed
combine Cl analysis and IT technology during the
transformation process (Fig. 2) [14, 15].

+ earing
+ Experience
Intelligence/knowledge
+ Context T
Informatior

Date

Figure 2. From data to decision supporting by TM and ClI

Fig. 2 explains the purpose of our research. As
illustrated in Fig. 3, the technologies of TM, swahIR
and IE, can be used to search and summariz
unstructured data by adding context, and TM caa als
support Cl analysis model&nterprise Miner, which

was developed by SAS, uses clustering to mine

document sets in order to perform competitor amglys

[3]. Cl analysis models can extract

intelligence/knowledge by adding meaning and
experience to information. From TM and CI, leaders
can obtain intelligence from countless unstructured
data, so leaders can make decisions more easily wit
the help of TM and CI analysis models.

3.2. Using text mining to support SWOT

analysis and the Five Forces framework
As the background in Section 2 showed, TM

relevant trends and events and the influence di eéc
the five factors, not only within themselves butcss

the other forces. SWOT analysis can help greatly in
understanding the business environment and asgessin
future courses of action as well as generatingegia
options [1, 4]. The use of the Five Forces framéwor
provides several advantages. First, it guides
information collection, because it helps to idgnéfset

of analytical subjects and make leaders aware @it wh
data and information to look for. Second, it makes
other CI analysis models more efficient and focused
such as SWOT analysis [4]. Moreover, the five
objectives defined the framework, and they are the
most important components of the business
environment, so leaders must keep monitoring the
situation and their trends. In order to integrate
effectively the two Cl analysis models — Five Farce
and SWOT - into one unified decision support model,
we need to consider carefully the factors of eacdeh
We integrate all the factors in Table 2 and thdarent
factors are the keywords of IR and IE in MinEDe6,[1

471

As illustrated in Table 2, there are five factoos f
evaluating internal strengths and weaknesses:
technology, price, equipment, service, and attitdde
leader can obtain the result about one factor fu o
objective; he can also use all the factors to eatelthe
situation of each objective. For example, by tragki
the customers’ behaviours, mobile communication
companies need to provide real-time news to their
customers [16]. The factors of external opportuaityl
threat are more general than internal factors, taeg
can indicate trends that are very important for a
proactive strategy. Political shifts will give aatite to
potential entrants, which would be a threat to sne’
own company. Economic shifts can increase the power
of buyers and suppliers, which is an opportunity.

technologies have the potential to support CI andTechnoIogicaI shifts may be conducted by rivalsj an

decision making. However, what is lacking is an
integrated framework that can provide the objestitee
analyse and summarize from the perspective of €I th
huge amount of available textual data.

The Five Forces framework is accepted by most

researchers in Cl, and it provides clear objectames a
systematic approach to

are also a threat. Social shifts mean the consumers
attention, for example, by finding out that the 3G
service has became a hot topic in Taiwan,
telecommunication companies should launch a 3G
market, which is an opportunity [16].

identify and analyse the

Table 2. The major factors used for both SWOT analysistaedrive Forces framework

1_Example \SWOT Strengths Weaknesses Opporturas Threats

Object% Technology| Pricel Equipment Servige Attituiegﬁliifttigal Eﬁ?f?somic 'Sl'(re“cf:\gological gﬁicfitzl
Rivals [16], [17] [16]

Buyers [16] [16]
Suppliers

Substitutes

Potential entrants




integration tracking the buyers’ activities from
4. MinEDec decision support model based newspapers, etc. For substitute products, we cah fi
on TM technologies out developments in related industries and buyer

inclination to substitute in order to be aware bé t
threat in time. In order to monitor suppliers, Tihcbe
applied to discover the supplier concentration, the

an important role in supporting strategic decision |mpa_\ct of _m_aterlals ohn CIOSt or dlffﬁrentlanon fromf
making. Hence, we propose a model that analyses th&Pinion mining on the Internet, the presence o

business environment combining the Five Forces substitute material tracking on the Internet, ahd t
framework with SWOT analysis by using TM threat of forward integration tracking the supmier
technologies (Fig. 3) activities from newspapers. For potential entratits,

tasks of TM are monitoring the changes in a mdtsria

As analysed in the previous section, the functins
our model are clear and well established. Theplaly

_______ demand and increased pricg for in_put [3] [4_1].
//”Eotential entrans =~ % What we want to achieve is to give leaders
Zd sufficient support to make a decision. We provide a
.7 AN detailed and general SWOT model for each objective.
/ \\ For example, when leaders want to know the
I Suppliers Buyers 1\ customers’ general information, the system could
‘\ ,' provide the present and potential customers’ pradil
N J/ the company; when managers want to know the
7 . Substitutes buyers’ attitude, they can obtain SWOT intelligence
/“ ~ Rivals ////% from summarizing the buyers’ attitude toward their
Tt —— - - own products, rivals’ products, and substitute puatsl.
Furthermore, considering the fact that the factbet
Figure 3. Graphical framework of MinEDec influence each objective are interrelated, the esyst

) ) ] can summarize the whole competitive environment
Figure 3 outlines a graphical framework of our from all the factors. These factors can also bel iise
decision support model — MinEDec. In order to meet the SWOT matrix; the system can give suggestions
the strategic requirements of decision making, desd  gpout choosing a strategy (SO, WO, ST, or WT) by

need to be effectively guided through the collettio combining different factors.
and analysis of information. Consequently they are  Fig. 4 outlines the architecture of our DSS based o
supported by IT technology, such as TM. the MinEDec. Decision makers first need to sethg t
For rivals, TM technologies can be used for aim of the mining work. Then TM can proceed to
tracking the extent of competitive rivalry in the anglyse the preprocessed data, extract informagioah,
industry, the rivals’ products, strategic drift ¢uas  provide useful intelligence reports about the besin
developing an international market in a specific enyironment. There are three major processes in the
country), and the development of technology and the model: text data collecting, TM, and intelligence

trends. of the v_vhole industr_y. Furthermore, we can analysis. We will outline them in the subsequent
establish a profile for each rival and then use SWO gections.

analysis to show the differences between one’s own

company and the rival. A detailed SWOT can, for 4 1 Text data collecting

example, be a comparison of own products vs. the  pata collection is an important foundation of a
rival’s products, or own service vs. the rival's\see. DSS. The data sources must be diverse, for example,
A general SWOT model can be summarized from a .o can use Yahoo, some financial news sites, reteva
detailed SWOT and used to generate reports abeut th industry association sites, RSS feeds, and riyaisss
whole situation of one’s own company, including the |ejeases as the external data sources. For intexial
product, price, service, etc. The decision betwsnen information, the data sources are e-mail, repautsi
uses of a general or detailed SWOT analysis dependg,gies, which are generated from other information

on the strategic needs of the leaders. _ systems and workflow. The system utilizes inteliige
For buyers, TM can be used to detect the atlitdde 0 go5rch engines to collect information automatically

our ultimate custpmers and immediate customers, andBecause we have already defined the five objegtives
track the behaviours of buyers from these factors: ¢jme specific data sources will be paid more atent

buyer volume tracking from internal data, brand .4 made sure they are kept up to date in time.
identity, buyers’ concentration, price sensitivity

tracking from the Internet, the threat of backward



4.2. Text mining

products, events, etc. Summarization extracts key

During the process of TM, there are three major information and gives a more concise content of the
components: preprocessing, text/data warehouse, anavhole text.

information processing. Because the formats of dest
varied — txt, doc, pdf, html, rtf, xml, etc. — weead to
identify and convert them to a unified format tlcan

We use the domain knowledge base to store
ontological information. The design of the company,
product, and event (CoProE) ontology arises froe th

be processed by the system. Furthermore, the word$ieed to have an ontology capable of supporting the
compose sentences, and sentences compose thetconte#omain knowledge needs of our system, and it isdas
of the text according to syntax rules, so we need t on a standard product and industry type code ded. T
preprocess the text as a preparation process far TMcurrent version of the ontology enables the
During preprocessing, we can apply natural languagecharacterization of business entities and their key
processing methods such as stemming, stop wordgmployees, and the classifications in a standaddize
removal, and part-of-speech tagging to decompode te way of one’s own products as well as the modeltihg
into some meaningful language segments with tagfs th business events and the relations between companies

can be easily extracted. We also use feature ¢ixtnac The CoProE can support the domain knowledge needs
and IE to extract information through filtering
redundant information. Feature extraction is taamtt
keywords, which are explained in Section 3 (such a
technology, products, attitude, etc.) or
descriptions of these keywords.
information about pre-specified types of events,
entities, or relationships [18]. In our system, feeus

on the events and relationships of the five obyesti
The results of the preparation are organized ihto t
text/data warehouse.

other
IE is to extract about specific objectives. However, we still give

of our system [19].

s4.3. Intelligence analysis
By using TM, managers already gain intelligence

further support to them. These additional
intelligence/knowledge products are dependent en th
IE technology, such as named entity recognitionRINE
template relation (TR), and the scenario templ&i .(
NER refers to the recognition of proper nouns, time

After the features and information have been storedand number, etc. TR deals with finding out the

in the warehouse, clustering, classifying, assmriat
rule analysis, and summarization can be used t
process them into meaningful information.

Clustering and classifying are used for information

relationships between the entities. ST forms a
odescription of the whole event or relationship by
connecting entities together [3, 9]. Considerinat tthe

expression forms of the same factors are different

exploitation and retrieval. For example, we can use under different situations, we can cluster and llahe

clustering to analyse emails from buyers to find ou
common keywords that we have not noticed.
Association rule analysis discovers the relatigoshi
and changes between two or more data sets [16]rL8].
our system, it can be used to establish the reiship
and trends between different objectives, technelgi

Email

Customers’
feedback

Text/data
warehoust

Patent
databases

Internal dat

Text data
collecting

Figure 4. The architecture of a system b

keywords, then combine related labels to generate
factors, and the factors are displayed in terms of
strengths, weaknesses, opportunities, and threats b
comparing with rivals or other subjects [10].
Furthermore, we can combine factors in a SWOT
matrix to give suggestions for planning a strategy.

Intelligence analysing

Information
processing

Rival tracking...

[ Summarizatior] ! I
|
Z)

Association rulg
analysis

Environmental
change detection

Strategic matrix

Decision makers

ased on MinEDeegcsibn support model



(6]

5. Conclusion 7]

In this paper, we have proposed a decision support
model that combines two well-known and widely used
Cl analysis models into a unified model. We haw®al
outlined a DSS that is based on the MinEDec model
and applies TM technologies.

First, we explained that the purpose of our
MinEDec model is to transform data into useful
knowledge. We then described the functions of SWOT
analysis and the Five Forces framework in a new [g
model for monitoring the business environment. Base
on this, we have proposed a way of integrating SWOT
and Five Forces analysis models into a unifiedsieci
support model. We find that MinEDec can support
decision making better. The capability of the pregmb
DSS in terms of monitoring the five force partiegla
deeply analysing the competitive environment isttvor
our attention.

Future work will focus on developing a working
system based on the proposed MinEDec model. After
system testing, MinEDec will be evaluated agaihst t
proposed functions in real business environments.

(8]

[10]

[11]

[12]
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