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Silesian University in Opava, School of Business Administration in Karvind
Czech Republic

1. Introduction

The present state of world economy urges managers to look for new methods which can
help to start the economic growth. To achieve this goal, managers use standard as well as
new procedures and tools. Development of information society and so-called new economy
has created a whole new business environment that is more extensive and rapidly changing.
Become a standard the use of modern information and communication technologies (ICT),
which enable faster and cheaper communication and an increase in the number of business
activities. Today in the world's economy, a major role plays electronic business (e-business).

Basic support for the e-business transactions are so-called e-commerce systems. E-commerce
systems became standard interface between sellers (or suppliers and manufactures) and
customers. E-commerce systems can be considered for systems with large geographical
distribution. This follows from their nature, when they are based on the Internet. Statistics
show an increasing interest in cross-border online shopping. This is also dependent on the
efforts of manufacturers and retailers to establish themselves on foreign markets. E-
commerce systems allow them to do it quickly and at relatively low financial cost.

One of basic features of efficient e-commerce is correct definition and description of all
internal and external processes. All the management activities and decision making has to
be targeted to customers” needs and requirements. The optimal and most exact way how to
obtain and find optimal solution of e-commerce system and its procedural structure is
modelling and simulation. Organizations developing e-business and e-commerce solutions
consider business modelling as a central part of their projects. The latest theoretical and
practical experiences are testaments to how great strategic advantage for organizations
doing business is creation and use of new e-business and e-commerce models. The
importance and necessity of the creation and use of new models is described as the most
recent publications, for example in (Laudon & Traver, 2009) or (Laudon & Traver, 2010) as
well as in older, for example (Barnes & Hunt, 2000). Next to the business model, a big
attention must be paid to models of e-commerce systems from a technical point of view.
(Rajput, 2000)

Expanded scope, creation and use of new models create the need for increased demands on
decision-making. Social and business environment is changing very rapidly and this has an
impact on managerial approaches. ICT became basic decision-making support.
Technological bases of e-commerce systems are ERP and CRM systems, which constitute the
core of enterprise informatics. Now almost all of them contain decision-making support
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modules and tools, which fall into the decision support system (DSS) or business
intelligence (BI) category. In this context it is appropriate to ask, what is the difference
between DSS and BI, how can these systems be used in e-commerce, which of these systems
is more appropriate for decision support and what are the conditions that these systems
could be classified as so-called intelligent decision support systems.

On the basis of these facts main goal of this chapter is to present new approaches to the
creation of e-commerce systems models and new approaches to managing e-commerce
systems using modern software tools for decision support.

2. E-commerce system

E-commerce systems are fundamental aids of online shopping. According to (Velmurugan
& Narayanasamy, 2008) e-commerce is defined as an attempt to increase transactional
efficiency and effectiveness in all aspects of the design, production, marketing and sales of
products or services for existing and developing marketplaces through the utilization of
current and emerging electronic technologies. In the globalization era, understanding the
adoption of information communication technology, including e-commerce by developing
countries is becoming important to improve its adoption success. This, in turn, enables
developed countries to trade with developing countries more efficiently.

Generally and simply, e-commerce system can be defined as a web server linked by
company’s information system. Detailed definition of e-commerce system appears from
definition of information system whose basic components are information and
communication technologies and users. Information systems are developed mainly for
management support. Managers are in a way, a special group of users. Information system
for them is on the one hand, a tool to support management activities, on the other hand, the
source of current information describing the current state of managed objects. It is
a principle of feedback, which is one of the fundamental principles of management.

Some authors (in some publications) consider as an e-commerce system only web server that
contains all the necessary functionality (for example (Garcia et al., 2002)). Main model of e-
commerce system based on process-oriented approach is shown for example in (Rajput,
2000). This model can be extended and then we can define main components of e-commerce
systems which are (Fig. 1):

° customers;

e internet;

e web server (web interface);

e CRM (Customer Relationship Management);

e ERP (Enterprise Resource Planning);

e LAN (Local Network Area);

e payment system,;

e delivery of goods;

e after-delivery (after-sales) services;

e information systems of cooperating suppliers and customers.

E-commerce systems are developed to support business activities. Customers (buyers) have
their own requirements and corporate managers have to find all the ways, methods and
resources to meet their needs and requirements. Great emphasis must be placed on all
management control systems and systems to support the decision-making processes. The
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deployment of e-commerce could be seen mainly in the CRM (Customer Relationship
Management), SCM (Supply Chain Management), FRM (Financial Resource Management),
HRM (Human Resource Management), MRP (Manufacturing Resource Planning) and CPM
(Composite Product Mapping).

» After-sales services [«

Company doing business
business
environment
Customers
C < :
ommunication P P
Purchasers < > interface |\R’| » ERP
Business partners L
4
Orders & Contracts & Payments <«
A
vy
.| Payment
System
Delivery of
goods (or |« . S -
. inventory
services)

Fig. 1. E-commerce system

When implementing e-commerce system it is important to link new system with company’s
information system. All changes in e-commerce system will be immediately performed into
the information system to ensure the data consistency. Enterprise Resource Planning (ERP)
is suitable for global operations as it encompasses all the domestic jargons, currency
conversions, diverse accounting standards, and multilingual facilities. ERP software
attempts to integrate business processes across departments onto a single enterprise-wide
information system. The major benefits of ERP are improved coordination across functional
departments and increased efficiencies of doing business. The goal of CRM is to collect
information gained by doing business in a central repository, analyze it, and make it
available to all departments. In many cases, CRM are integrated into ERP, but it is not the
rule. CRM and ERP benefits can be measured and quantified. With usage of ERP, company
can gain following benefits:

e improved alignment of strategies and operations;

e improved productivity and insight;

e reduced costs through increased flexibility;

e supported changing industry requirements;

e reduced risk;

e improved financial management and corporate governance;

e optimized IT spending;
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e gained higher ROI (Return on Investment) faster;
e retained top performers;
e provided immediate access to enterprise information.
A major benefit of CRM can be the development of better relations with the existing and
new customers, which can lead to:
e increased sales through better timing due to anticipating needs based on historic trends;
e identifying needs more effectively by understanding specific customer requirements;
e cross-selling of other products by highlighting and suggesting alternatives or
enhancements;
e identifying which of your customers are profitable and which are not.
The condition of an entry to global markets through e-commerce deployment is an
adjustment of the information system to global information and business system
management standards. Management standards are defined for three basic sectors, which
are customer relationship management, supply chain management and operating
management. These sectors can be further refined into information system management,
business processes management, management of logistics and production logistics,
management of human resources, legal rules in relation to international law etc. (Vymétal &
Suchanek, 2009)
Payment systems are often one of the problem areas of e-commerce. It can be seen especially
in the context of cross-border online shopping. There are numerous different payments
systems available for online merchants. These include the traditional credit, debit and
charge card but also new technologies such as digital-wallets, e-cash, mobile payment, e-
checks, cash on delivery. To support the cross-border online shopping development, it is
necessary to provide the customers safe payment environment and to give support to the
international bank clearing. It is one of the tasks of e-commerce system to ensure the
correctness of financial flows e.g. from the sales when converting and storing the business
results to the company’s account information system. Dispatch is supported and controlled
by SCM. SCM is the oversight of materials, information, and finances as they move in a
process from supplier to manufacturer to wholesaler to retailer to consumer. Supply chain
management involves coordinating and integrating these flows both within and among
companies. Supply-chain management, at least in the largest multi-national corporations, is
a global endeavor (Murillo, 2001). More about efficient SCM is discussed in (Sperka, 2010).
Like every area of business in these days, e-commerce is surrounded by a maze of red tape,
rules and regulations. In fact, selling online tends to be worse because of the international
dimension. On the one hand, legislature can help to online shopping and cross-border
online shopping, on the other hand it can scant e-commerce development (Suchanek, 2010a).
Following part of the text is about requirements management. It will be explained why it’s
so important for companies to meet customers’ requirements when developing an e-
commerce system.

3. Customer requirements and management needs

When starting to develop an e-commerce system it is important to think about future
functions of the system from the customer’s point of view. Development process of the most
recent projects initiates with requirements analysis. In terms of e-commerce, customer
requirements can be separated up two groups. The first group of customer requirements
results from exploitation of IS/IT as the main technological support of e-business and e-

www.intechopen.com



Intelligence Decision Support System in E-commerce 113

commerce environment. In 2003, ANEC Policy Statement on Design for All called upon the

standard-makers to take the following generic consumer requirements into account when

designing, selecting, commissioning, modifying and standardizing ICT systems.

Requirements for IS/IT were summarized as accessibility /design for all, adaptability, child

safety issues, comprehensible standards, consistent user interface, cost transparency, easily

adaptable access and content control, ease of use, environmental issues, error tolerance and

system stability, exportability, functionality of solution, health and safety issues,

information supply for first-time user set-up procedure, interoperability and compatibility,

multi-cultural and multi-lingual aspects, provision of system status information, privacy

and security of information, quality of service, system reliability and durability, rating and

grading systems, reliability of information, terminology. (ANEC, 2005)

The second group of customer requirements is closely associated with business transactions

(Suchanek, 2010a). Customers want to find what they want easily and in short time, to get

sufficient number of information, to place an order easily, payment system to be secured

and failsafe, to get goods in quality of service and in short time, goods to be guaranteed by

sellers (producers) and to get benefits in dependence on a number of purchases. To be

reliable in an uncertain and changing environment companies must be able to respond to

the changes quickly. To obtain it, management needs actual information. The most

important condition of customer satisfaction is feedback. Suppliers and producers have to

monitor market environment and all have to be targeted to the customers. All customer

requirements have to be monitored for ever and company information system with the all

company” processes have to be formed to ensure quality and rapid processing of the all

customer feedback information, needs and requirements. Feedback information can be

getting by the communication channels which are usually integrated in CRM (Customer

Relationship Management). Feedback is the most important condition of getting

information. If managers want to satisfy all customer requirements, they should:

e  get precision information;

e getinformation in time;

e getinformation in required form;

e getinformation in visual form;

e know information they want to.

Managers need besides information:

e to develop the ability to apply information technology in complex and sustained
situations and to understand the consequences of doing so;

e tolearn the foundations on which information technology and applications are built;

e and current or contemporary skills.

4. Decision-making processes in e-commerce system environment

When the company, implementing e-commerce system wants to use full potential of new
solution it is necessary to decide according to the relevant information. E-commerce systems
produce amount of raw data. Why not to use these data to improve the decision-making?
Decision Support System (DSS) is an umbrella term used to describe any computer
application that enhances the user’s ability to make decisions. More specifically, the term is
usually used to describe a computer based system designed to help decision makers use
data, knowledge and communications technology to identify problems and make decisions
to solve those problems. DSS systems can be separated into seven broad categories namely
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Communications Driven DSS, Data Driven DSS, Document Driven DSS, Knowledge Driven
DSS, Model Driven DSS, Spreadsheet based DSS and Web-based DSS. Communications
Driven DSS is a type of DSS that enhances decision-making by enabling communication and
sharing of information between groups of people. Data Driven DSS are a form of support
system that focuses on the provision of internal (and sometimes external) data to aid
decision making. Document Driven DSS are support systems designed to convert
documents into valuable business data. Knowledge Driven DSS are systems designed to
recommend actions to users. Model Driven DSS support systems incorporate the ability to
manipulate data to generate statistical and financial reports, as well as simulation models, to
aid decision-makers. Spreadsheet based DSS offer decision-makers easy to understand
representations of large amounts of data. Web-based DSS system is operated through the
interface of a web browser, even if the data used for decision support remains confined to a
legacy system such as a data warehouse. (Velmurugan & Narayanasamy, 2008)

Decision making processes need combination of skills, creativity, recognition of the
problems, and lucidity of judgment, determination, and effective implementation in
operational plan. Generally, decision making process has five stages: (Harrison, 1998)

e problem determination (definition of objectives);

e  collection of information (identification of alternatives);

e choosing of optimal decision;

e implementation of a decision;

e evaluation of decision.

To adopt a right decision, managers have to get correct information in right time. In
connection with e-commerce source system of data set is extended. With a view to
minimization of failure during the domestic and especially cross-border online selling, it is
necessary to allow for many factors. Besides typically economic indicators, source
information of management systems have to be for example legislature, culture, conventions
etc. (Fig. 2)

Decision making processes are also proceed on the side of customers. The customers”
decision-making process is the process they go through when they decide to purchase
something. (Olsen, 2003) Research suggests that customers go through a five-stage decision-
making process in any purchase:

e need recognition and problem awareness;

e information search;

e  evaluation of alternatives;

e  purchase decision;

e  post-purchase evaluation.

Managers” decisions should lead to make the customers” decision-making process easier. All
decision making processes have to be targeted to the customers and their needs and
requirements. Customers” needs and requirements are usually different in a number of
countries. This fact is always a cause of unsuccessfully cross-border online selling
transactions. Only the way leading to reduce the number of unsuccessfully cross-border
online selling transactions is an optimal management system making use of all necessary
source information. To obtain an efficient decision-making, there are used mathematical
models of allocation processes (Bucki, 2008). More about mathematical model of e-
commerce simulation example is written at the end of this chapter. Supranational character
of e-commerce systems evokes the need to process an extensive set of information and urges
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the managers to look for the new methods leading to maintenance and improvement of
position in domestic and especially foreign markets. This is possible only with the aid of
modern information technologies. Current trend is oriented to the development and usage
of systems with business intelligence tools. (Suchanek et al., 2010b)

Business Environment e
Customers & Suppliers Customers & Suppliers

| Needs | | Needs |

| Requirzments | | Requir;ments |
‘ Legislation ‘ ‘ Legislation ‘
‘ Culture ‘ ‘ Culture ‘
‘ Conventions ‘ ‘ Conventions ‘
| ISIT | | ISIT |
‘ Geographical location ‘ ‘ Geographical location ‘

Communication interfaces < .
Business
_’
processes
Management
‘ Managers ‘ Managerial —» Logistics |«
principles and \
‘ IS/IT ‘ methods I
Management Standards and _» Production
processes regulations
v

> Decisions

Strategic

‘ Operational H Tactical

Fig. 2. Management system and its source information areas

5. E-commerce systems modelling to assess the added value

Modelling and system design techniques are currently widely required. This is caused by
information technologies support needed to achieve and sustain necessary business
flexibility imposed by market fluctuations. There are two substantial ways to use the model.
During the system design, the model serves as a conceptual description of the future system.
After the new system is put into operation, the management can use it also for decision
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support. Typical management control loop incorporates the measurement of the controlled
system outputs (“what has happened” - facts) which are evaluated and compared with the
company objectives (targets). The controller - manager then takes corrective action (“what
should or must be done”) in order to reach the specified targets. In case of decision support
by simulation the outputs of the controlled subsystem and the data concerning company
environment have to be included in the model structure. The results of simulation are
presented to decision maker - manager for evaluating possible decision alternatives. While
conceptual modelling forms the base of new system design, the simulation modelling can be
seen as operations support. This is why both ways of modelling are important for achieving
flexibility of data processing in particular, the company management effectiveness in
general.

E-commerce systems to work properly should support and cover all company’s core
processes. Correct processes identifying, mapping and implementing into e-commerce
system is the main condition of successful business. E-commerce dramatically and
strategically changes traditional business models. Companies are now pursuing more
intensive and interactive relationships with their business partners: suppliers and
customers. Competitive conditions and pressures on global market are forcing companies to
search for strategies of streamlining the entire value chain. To compete effectively,
companies must structurally transform its internal and external processes. These goals could
be reached by simultaneous renovation of business processes and implementation of
electronic business solutions. Business Process Reengineering (BPR) is an organizational
method demanding radical redesign of business processes in order to achieve more
efficiency, better quality and more competitive production. BPR has become one of the most
popular topics in organisational management creating new ways of doing business. Many
leading organisations have conducted BPR in order to improve productivity and gain
competitive advantage. However, regardless of the number of companies involved in re-
engineering, the rate of re-engineering projects success is less than 50%. Some of the
frequently mentioned problems related to BPR include the inability to accurately predict the
outcome of a radical change, difficulty in capturing existing processes in a structured way,
shortage of creativity in process redesign, the level of costs incurred by implementing the
new process, or inability to recognize the dynamic nature of the processes. An e-commerce
model generally means the adoption of company’s current business model to the Internet
economy. Main purpose of developing and analysing business models is to find revenue
and value generators inside reversible value chain or business model's value network. BPR
in 90-s has been focused on internal benefits such as a cost reduction, downsizing of
company and operational efficiency which is rather tactical then strategic focus. Nowadays,
e-business renovation strategies put their focus on the processes between business partners
and the applications supporting these processes. These strategies are designed to address
different types of processes with the emphasis on different aspects: customer relationship
management (CRM), supply chain management (SCM), selling-chain management and
enterprise resource planning (ERP).

It is well known that e-commerce might bring several advantages to the company. However,
existing practical business applications have not always been able to deliver the benefits
they promise in the theory. Prior to adopting e-business, companies need to assess the costs
needed for setting up and maintaining the necessary infrastructure and applications and
compare it with the expected benefits. Although the evaluation of alternative solutions
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might be difficult, it is essential in order to reduce some of the risks associated with BPR
projects.

Before implementing the e-commerce model we should know if the designed model works
properly. For this verification process is often used the simulation. Simulation has an
important role in modelling and analysing the activities in introducing BPR since it enables
quantitative estimations of influence of the redesigned process on system performances.
Simulation of business processes represents one of the most widely used applications of
operational research as it allows understanding the essence of business systems, identifying
opportunities for change, and evaluating the impact of proposed changes on key
performance indicators. The design of business simulation models that will incorporate the
costs and effects of e-commerce implementation and will allow for experimentation and
analysis of alternative investments is proposed as a suitable tool for BPR projects. Some of
the benefits can be directly evaluated and predicted, but the others are difficult to measure
(intangible benefits).

5.1 Process oriented approach

Often used approaches to model the e-commerce systems are process and business oriented
systems. Process oriented model will be used to describe the basic structure and data flow.
Process modelling is one of the most cost-effective and rewarding ideas to come along in
years. Many different techniques can be used for modelling business processes in order to
give an understanding of possible scenarios for improvement. Flowcharting, IDEF0, IDEF3,
Petri Nets, System Dynamics, Knowledge-based Techniques, Activity Based Costing and
Discrete-Event Simulation are only some examples of business process modelling
techniques widely used. There are also many software tools on the market using these
modelling techniques. In terms of methods, we can use three ways of modelling. E-
commerce systems can be modeled using process-oriented, value-oriented and/or multi-
agents-oriented approaches.

The goal for process-oriented modelling is a specification of activities and their structure.
Each activity can be looked upon as a process and decomposed into further ones until the
set of single activities is reached. The activities do not come into being or exist
independently from the environment. They are instigated by defined external or internal
impulses or reasons. The basic elements of a process model include usually (Repa, 2006):

e  process;

e  activity;

initiative or instigation;

e relations among processes and activities.

Process oriented approach can be used for many purposes. As an example we can specify
the model describing the activities taking place during the execution of transactions in the
on-line shopping. A diagram of existing process could be seen on Fig. 3.

In many cases customers find and select a product in web-stores and then buy it later in
traditional (physical) stores. The technique should be capable of representing one of more of
the following modelling perspectives: functional (represents what activities are being
performed), behavioural (represents when and how activities are performed), organizational
(represents where and by whom activities are performed) and informational (represents the
informational entities - data). (Bosilj-Vuksic et al., 2010)
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Fig. 3. Process model of e-commerce system

5.2 Value-chain oriented approach

Business oriented model works with value chains of business processes. It is used to define
the methods and possibilities of e-commerce system. A Value Chain perspective, developed
and introduced by Michael Porter (Porter, 1980) can be arranged as a series of input-output
business processes with resource flows between them. (Dunn et. al., 2005), (Hruby, 2006).
Value chain models deal with the participants of the value flow (customer, enterprise etc.);
define the objects of value flow (like goods, services, cash) and types of economic events
accomplishing the actual value flow itself. The basic difference to traditional business
process models explains how processes happen by means of general process description
concepts such as the activity, entity, process state, is that value chain models explain why
processes happen in terms of the added value to the participants” entrepreneurial goals.

5.3 Multi-agents oriented approach

Another attitude to this activity brings the advantages of the model based on multi-agents
oriented approach to model the e-commerce system and to validate it with simulation.
(Vymétal, 2009) gives perfect example for using multi-agents simulation in business
processes of a corporation. (Sperka, 2010) explains the advantages of multi-agents
simulation methods for the increasing of the competitiveness of the enterprises. A multi-
agent system is a system composed of multiple interacting intelligent agents. Multi-agent
systems can be used to solve problems which are difficult or impossible for an individual
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agent or monolithic system to solve. Examples of problems which are appropriate to multi-
agent systems research include online trading, (Rogers, 2007) disaster response, (Schurr,
2005) and modelling social structures. (Ron & Naveh, 2004) The agents in a multi-agent
system have several important characteristics: (Wooldridge, 2004)
e autonomy - the agents are at least partially autonomous;
e local views - no agent has a full global view of the system, or the system is too complex
for an agent to make practical use of such knowledge;
e decentralization - there is no designated controlling agent (or the system is effectively
reduced to a monolithic system). (Panait & Luke, 2005)
Typically multi-agent systems research refers to software agents. However, the agents in
a multi-agent system could equally well be robots, (Kaminka, 2004) humans or human
teams. A multi-agent system may contain combined human-agent teams. Multi-agent
systems can manifest self-organization and complex behaviors even when the individual
strategies of all their agents are simple. Model based on multi-agents-oriented approach can
be used to define the methods and possibilities of e-commerce systems simulation.
As above, in the area of e-commerce, multi-agent system (MAS) consists of various number
of software components, called agents. An agent is an entity that is designed to undertake
autonomous action on behalf of a user in pursuit of his desired goal. This implies that agents
are intelligent and autonomous objects that are capable of behaving like a human being.
Therefore agent technology is a suitable means for expanding business activities and saving
cost. Agents possess some form of basic intelligence to allow decision-making or have
a structured response to a given set of circumstances. These behaviour patterns are acquired
from or given to the agent by the user, this enables the agent to be capable of flexible actions.
Allowing it to exhibit good oriented and opportunistic behaviour to meet it's objective.
Agents exist in an environment and can also respond to changes therein. Complex tasks can
be broken down into smaller components that can each be the responsibility of an agent.
They concentrate on their individual components, find optimal solution and combine their
efforts by inter-agent communication. (Folorunso et al., 2006)

6. Parameters for describing models

Models can be described by a number of parameters which are often called key indicators.

There are a number of indicators that can be measured and calculated and by which we can

make a description of current e-commerce system performance. If we consider the sales

system in the form of an internet shop (e-shop), fundamental question is what are the most

important indicators and key numbers that can be used to measure the success or failure of

internet-based sales, rather e-commerce system, and how can they be measured?

Measurement is a very important thing, because in general, what can’t be measured, can’t

be improved. In this context, objective will be the systemization of measurable key

indicators, which are input values of DSS and BI.

Within e-commerce systems, measurements can be divided into the following types:

e performance measurement - measurement of technical parameters (for example web
page load time, speed of processing user commands, speed reporting, etc.);

e usability testing - usability testing is done in laboratory conditions (for experienced
users are set various tasks);
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e measurement of the success - measurement of the success should answer the question
how e-commerce system helps to meet company objectives. Outcomes of this
measurement are used primarily to optimize and control.

Source data can be divided into next groups:

e operational characteristics - on the web interface there are, for example, number of
displayed web pages, number of website visitors, in connection with the information
system there can be, for example, number of successfully completed transactions,
number of failed transactions (may be associated with system disturbances), etc.;

e customer data - data relate primarily to demographic characteristics of visitors and
their preferences (city listed in the order, city listed in the query or demand, gender of
customer, etc.);

e transactional data - data directly related to the sale of goods or services. These data are
the basis for financial analysis. (average order value);

e data from other sources - other data relating to consumer behaviour in the website.

6.1 Key indicators of websites success and performance

One of the technologies used for the web indicators measurement is so called clickstream.
(Sweiger et al., 2002) The result of clickstream analysis may be two groups of characteristics.
Outputs belonging to the first group are data representing the operating characteristics (for
example number of pages viewed, number of unique IP addresses, etc.), the second group
consists of characteristics of a commercial nature (cross-selling analyses, abandonment of
the shopping cart, number of the orders, etc.). Other outputs, which are the numbers of
orders, inquiries, etc. are processed and analyzed in the context of CRM and ERP. In these
systems some specific business cases and business activities are already processed.
Generally, on the website, measurements can be realized with help of traffic volume
measurement from panels, TCP/IP packet sniffing, direct server measurement, browser
based measurement, server-based measurement or internet traffic measurement.

The first group of parameters includes the key indicators for the measurement of the e-
commerce system success. In this case, the input data are the number of days (time period),
site visits (unique visits), number of demands received from the web, number of orders
received from the web, number of users who have made an order, and data from CRM and
ERP (amount of orders - revenue, margin orders).

Based on these input data, there can be made the calculations, from which we can obtain
sales (total orders), margin (after deduction of all costs), conversion ratio of demands,
conversion ratio of orders, average value per order, average returns per customer, average
number of order per customer, average margin of one order, average margin per customer,
average returns per visit, average margin per demand, and average margin per visit. These
indicators are used for the basic analysis and are very important for the management
activities related to the sale, planning and finance.

Web interface is usually a part of a CRM system that is connected with the ERP. CRM and
ERP are the information systems that are at the core of the enterprise informatics. The
indicators from this group belongs to the area of IS/IT. The basic indicators for the proper
operation of the information system are: system availability, average response time,
breakdown intensity, breakdown rate, average download time, failure rate.

The integral part of the enterprise information system is created by its users at all levels of
the corporate activities, and in particular, of the management. Each user carries out various
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activities, while each of them constitutes interference in the system. In this context, there are
indicators that can be included in the administrative field, partly in the area of security and
personnel. In this group of indicators, there can be included: number of correct user
intervention, number of incorrect user intervention (for example, it may be related to poor
secure system, inappropriate user interface, incompetence users), number of system
administrator intervention (corrections system) and number of users involved in processing
by one commercial transaction.

Another important area is the logistics. The logistics is a channel of the supply chain which
adds the value of time and place utility. The basic indicators tracked in this area are: product
availability, number of successfully delivered products, number of unsuccessfully delivered
products (for example customer entered incorrect address or error occurred at the side of
vendor or carrier), average length of warranty service, storage costs, cost to deliver goods,
average delivery time of goods, number of cooperating suppliers offering the same goods.
The Internet has allowed the development of the new methods of marketing that provide
very important information useful for the management support and the planning. In this
area, the important key indicators are: number of unique customers, average visit frequency,
number of repeat customers, margin per customer, number of first buyer, average sales per
repeat customers, average order value per repeat customer, market share, percentage share
of new vs. returning visitors, average conversion rate, average time spent on the website,
average number of pages displayed per visit, percentage share of returns (one page visits),
average number of clicks on adverts. One of the key methods of e-marketing is a campaign.
For example, in the campaigns we can trace percentage share of visits according to the type
of campaign and percentage share of conversion rate according to the type of campaign.
These values are the basis for the determination of index of campaign quality.

The e-commerce systems are implemented with a goal to expanse the sales channels, and
thus to increase the profits. In this context, the important general indicator is the return on
investments (ROI). To calculate ROI in the web projects, we can use, inter alia, an online
calculator on the website. In this case, the source data can include: number of days (time
period), regular fixed cost (the cost of webhosting, salary, etc.), cost per customer
acquisition, the current daily visit site, the current conversion ratio of orders, the percentage
increase of conversion ratio due to investments, percentage increase of average order value
due to investments, estimated average order value increase after, the current average
margins, the percentage increase of average margins due to investment, and estimated
average margin value increase after.

Using these data, we can calculate: number of visitors, number of orders, yields, margins,
fixed costs, direct cost of acquiring visitors, profit, profit per days, and return on initial
investments.

6.2 Data in e-commerce systems

E-commerce system produces a huge amount of data collection. Data has potentially great
value. Data must be accepted, processed and appropriately presented. This is the main
prerequisite for successful management. To adopt a right decision, managers have to get
correct information in right time. In connection with e-commerce and especially online
selling, source system of data set is extended. With a view to minimization of failure during
the domestic and cross-border online selling, it is necessary to allow for many factors.
Besides typically economic indicators, source information of management systems have to
be for example legislation, culture, conventions etc. (see Fig. 2)
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Data can be processed by the using of ICT and then may be obtained from them valuable
information for decision-making. We can find new customer segments, analyze trends or
uncover new business opportunities. Business intelligence solutions are used for the
purposes of advanced data analysis and search for hidden dependencies. Business
intelligence aims to support better business decision-making and also can be helpful in
process of retaining existing customers and acquiring new customers. In next part of this
chapter will be mentioned more about BI.

7. Business intelligence

It's common knowledge that Decision Support Systems are a specific class of computerized
information system that supports business and organizational decision-making activities.
A properly designed DSS is an interactive software-based system intended to help decision
makers compile useful information from raw data, documents, personal knowledge, and/or
business models to identify and solve problems and make decisions. But what about so-
called intelligence decision support system? What should this type of systems meet the
requirements? From our perspective, an intelligent decision support system is a system
containing BI tools. Business Intelligence is a term that refers to the sum total, or effect, of
gathering and processing data, building rich and relevant information, and feeding it back
into daily operations so that managers can make timely, effective decisions and better plans
for the future. Generally business intelligence brings to managers a quite number of
advantages. The advantages enjoyed by market leaders and made possible by business
intelligence include the high responsiveness of the company to the needs of its customers,
recognition of customer needs, ability to act on market changes, optimization of operations,
cost-effectiveness, quality analysis as the basis for future projections, the best possible
utilization of resources etc.

Business intelligence is oriented to the management needs and decision making support.

Optimal setting of control processes is a prerequisite of the planned and expected aims.

Business processes are the collections of activities designed to produce a specific output for

a particular customer or market. It implies a strong emphasis on how the work is done

within an organization, in contrast to a product's focus on what. To do right decisions,

managers need information. Data that is relevant to a business decision may come from
anywhere. The most important sources of data include: (Suchanek, 2010a)

e  Master data - this is data collected (usually once and once only) to define the entities in
an e-business system (customer file, product file, account codes, pricing codes, etc...).
Scores of the time we can meet with term of Master Data Management (MDM). MDM
comprises a set of processes and tools that consistently define and manage the non-
transactional data entities of an organization (which may include reference data).

e Configuration data - as the term implies this is data defining the nature of the system
itself. The system is configured to reflect the nature and needs of the business.

e  Operations data (OLTP - Online Transaction Processing) - also known as activity. This
data is generated by daily business activities such as sales orders, purchase orders,
invoices, accounting entries, and so on. OLTP refers to a class of system that facilitates
and manages transaction-oriented applications, typically for data entry and retrieval
transaction processing.

Information systems (OLAP - Online Analytical Processing) -these are sophisticated

applications collecting information from various internal and external sources to analyze

data and distill meaningful information. OLAP software is used for the real-time analysis of
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data stored in a database. The OLAP server is normally a separate component that contains
specialized algorithms and indexing tools to efficiently process data mining tasks with
minimal impact on database performance.

Almost all requisite data for the decision making support in e-commerce comes from CRM
and ERP systems. Business intelligence is closely related to data warehousing. Data has to
be processed (data selection, data analysis, data clearing etc.) and sent in right time and in
required form to the competent person usually acting in management system. (Fig. 4)
Obtained data are basis for decision making support at all levels and kinds of management.

Staging database

el (primary layer of DW)
Communication | Operational
. channels CRM Management
Bl:lsmess -t P (Www, phone, branch £
environment office, dealers, Analytical SCM (Supply Chain Management)
promotional flyer, and CRM CRM (Customer Relationship Management)
so on) FRM (Financial Resource Management)
HMR (Human Resource Management)
v MRP (Manufactur_ing Resource Pla.nning)
Data warehouse CPM (Composite Product Mapping)
‘ Orders & Contracts & Payments ‘ ETL - T
ERP j h 4 Reporting
Accounting Planning Applications —» Ad—hcgl_rigomng
Inventory control Project management SharePoint
Production control Claim control MS Exc_el
- BIRT Project
Order management | Receivable management The Pentaho Bl Project
Human resource Property administration Agata Report
management More others

Fig. 4. Business intelligence system. Source: Suchédnek, 2010a.

Data processing is supported by ETL (Extraction, Transformation and Loading). The ETL
process is also very often referred to as Data Integration process and ETL tool as a Data
Integration platform. The terms closely related to and managed by ETL processes are: data
migration, data management, data cleansing, data synchronization and data consolidation.
(ETL-Tools.Info, 2009)

The purpose of the Data Warehouse in the overall Data Warehousing Architecture is to
integrate corporate data. Data warehousing evolved through 1990s to environments that
typically featured batch-oriented “stocking” and “restocking” of the data warehouse,
primarily for purposes of after-the-fact reporting and analysis. (Simon & Shaffer, 2001) The
amount of data in the data warehouse is massive. Data is stored at a very granular level of
detail. For example, every sale that has ever occurred in the organization is recorded and
related to dimensions of interest. This allows data to be sliced and diced, summed and
grouped in unimaginable ways. Recent technological advancements in data warehousing
have been contributing to the emergence of business intelligence useful for managerial
decision making. (Taniar, 2009)

BI applications are for example SharePoint, MS Excel, BIRT Project, The Pentaho BI Project,
Agata Report and many others (some of applications can be interconnected). These
applications are fundamental interface between system and managers. With the aid of
shown application wusers can choose and manipulate a wide variety of visual
representations, including map-based data displays to review business intelligence
reporting results geographically, multidimensional scatter plots to view data statistically,
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and bar charts, pie charts, line graphs, profile charts and more. At present, when the world

economic conditions are not affable, companies look for all information which would help

them to start economic growth. In this respect e-commerce companies have recently started

to capture data on the social interaction between consumers in their websites, with the

potential objective of understanding and leveraging social influence in customers' purchase

decision making to improve customer relationship management and increase sales. (Young

& Srivastava, 2007)

Business intelligence systems are able to provide the managers quite a number of statistics

dealing with customers and their environment. As important customer statistics can be

considered, for example, matching sales revenues with site visitor activity, by week and

month, in total and by product line, matching weekly and monthly sales with site visitor

activity over time (trend analysis), in total and by product line, matching sales revenues

with site visitor activity, by day and hour, in total and by product line (to measure the

effectiveness of advertising campaigns), matching sales revenues with site visitor activity

from main referrers, by week and month, in total and by product line. Where the referrer is

a search engine, also matching the search query with sales revenues. These statistics respond

the managers to questions:

e  Who did buy?

e How much did they buy?

e  When did they buy?

e  What did they buy?

e  From where customers arrived at the site?

e In which region customer are located?

e How they arrived at the site (e.g. by what search engine query)?

e  From which page customer entered the site?

e  What is their path through the site?

e  From which page customer left the site?

e On a weekly and monthly basis and the trends, over time.

Advantages and benefits of business intelligence in the sphere of e-commerce can be

summarized as:

e Business intelligence gives any firm the specific view of corporate data that is required
for progress (quickly access sales, product and organizational data in any database).

e In sales and marketing, business intelligence offers new tools for understanding
customers’ needs and responding to market opportunities

e By providing financial planners with immediate access to real-time data, Business
Intelligence builds new value into all financial operations including budgeting &
forecasting.

e Business intelligence supports decision-making with automatic alerts and automatically
refreshed data.

e Business intelligence provides performance monitoring for accelerated action and
decision making.

e Business intelligence makes companies possible to receive and process data from cross-
border business activities (above all from cross-border online shopping).

e Business intelligence can bring to companies competitive advantage.
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Besides data from business intelligence systems, companies can use services of the
consultation companies. There are many consultation companies providing information and
doing analyses. Correct source information are necessary, but usually have to be paid for.
There are many sources providing statistical data on the Internet, but these are usually not
adequate. Managers can acquire correct information from the many sources. (Molnar, 2009)
Following sources supply the attested information usable for manager’s decision making in
the global markets. Foreign stock market information can be found on (for example):

e  http://www.bloomberg.com;

e  http://www.dowjones.com;

e  http://www.nyse.com;

e  http://www.nasdaq.com;

e  http://www.reuters.com;

e  http://money.cnn.com;

e http://www.imrworld.org/;

e  http://finance.yahoo.com/;

e  http://www.marketwatch.com/;

e  http://www.indiainfoline.com/.

Marketing information can be found on (for example):

e  http://www.formacompany.ie;

e  http://reports.mintel.com/;

e  http://www.eiu.com;

e  http://www.frost.com;

e  http://www.adlittle.com;

e  http://www.datamonitor.com;

e  http://www.euromonitor.com/.

Law and legislative information can be found on (for example):

e  http://www.iblc.com/home/;

e  http://www.iblc.com/;

e  http://www.ibls.com/;

e  http://www.enterweb.org/law.htm;

e http://euro.ecom.cmu.edu/resources/ elibrary/ecllinks.shtml.

Properly implemented BI tools into the DSS in conjunction with multi-agents-oriented
approach enable the implementation of simulation methods. Simulation can be described as
a technologically and logically the highest level of decision-making support. DSS allows
simulation can fit neatly into the category of intelligent DSS.

The reasons for the introduction of simulation modelling into process modelling can be
summarized as follows (Bosilj-Vuksic et al., 2010):

e simulation enables modelling of process dynamics;

e influence of random variables on process development can be investigated;

e anticipation of reengineering effects can be specified in a quantitative way;

e  process visualization and animation are provided;

e simulation models facilitate communication between clients and an analyst.

In this context, in the following section, we will present an example of simulations that can
be carried out within the e-commerce system.
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8. Simulation of e-commerce systems

Simulation is generally defined as a method to analyze the behavior of complex systems by
monitoring the behavior of the model (currently in particular computer model). Simulation
system can be described as intelligent decision support systems. Simulation system must
take into account all the areas described in the preceding sections. Simulation system should
allow to enter input parameters which are analyzed by the system. The resulting output
parameters describe the state of the system under the conditions of entry.

8.1 Control loop as the default model of simulation system
A suitable way can be a system simulation based on the control loop (Fig. 5).

— Controlled
w(t) e(t)—» Controller —u(t)—» system —y(t)
Measurement
feedback——— <enzor

Fig. 5. Control loop

Key to figure: w(t) - desired value; e(t) - controller error (w(t) - value of feedback); u(t) -
manipulated variable; y(t) - process variable (output value); v(t) - disturbances

Diagram in Figure 5 can be used as a starting model for a generic model of e-commerce
system (Fig. 6). A similar, much simpler model can be found for example in (Wolf, 2006).
Model in Figure 6 can be used to create realistic simulation models based on software
support. Input variables (desired value) represent the input data of simulation. This data
can be entered by the user manually or automatically generated for example by genetic
algorithms when the user only sets the initial conditions (criteria).

8.2 Integration of simulation into the management structure

For a comprehensive description of the architecture and design of simulation system three
layers can be used (Fig. 7). There is a layer of management control activities primarily
focused on real activity. The default values used in the simulations as a comparative are
contained in the plan. Real regulatory interventions are implemented after their verification
in the simulation layer. In the layer of simulations we can perform simulations based on all
types of models (process oriented, value-chain oriented, multi-agents). Assuming the correct
model and mathematical description, this system may help managers to test some of the
assumptions on which it can be effective decisions.

As we can see in Figure 7, simulation system should be integrated into the overall
management system. Whereas, for the purposes of simulation software tools are used,
integration of simulation into the management system is becoming increasingly easier.
Economic system simulations are used increasingly. Reason is the advantages of simulation,
which can be facts, that simulations are able to provide users with practical feedback when
designing real world systems; simulations permit system designers to study a problem at
several different levels of abstraction and/or simulators can be used as an effective means
for teaching or demonstrating concepts to students.
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Fig. 6. Generic e-commerce model

9. Conclusion

E-commerce systems are fundamental aids of online shopping. These systems are focused
on customer needs and requirements. E-commerce systems are large systems and produce
a huge amount of data collection particularly data related to the behavior of customers. Data
has potentially great value for management and decision making support. Data must be
accepted, processed and appropriately presented using appropriate tools. Only modern
software tools can provide data quickly and with the required quality. Modern software
tools for processing large data collections are BI and DSS systems. Development of e-
commerce systems places increasing emphasis on the need to create models of these
systems. The modelling of e-commerce systems can be effectively done by use of a process-
oriented approach, value-oriented approach or approach based on multi-agents systems.
The main difference between process modelling and value chain modelling is that process
modelling specifies "How" a process is realized and implemented, while value chain
modelling specifies "Why" the process occurs in terms of added value to the process
participants. Multi-agents approach is primarily used to support simulation.

Simulations more often help the managers implement viable plans and adequate
management activities. Simulation system can be described as intelligent decision support
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systems. Important is that the simulation system would be integrated into the management
system as an automatic or semiautomatic system.

Simulation layer

o Process oriented Value-chain Multi-agents
Y7 models oriented models models

‘ Management layer ‘ ¢ Mathematical
Supply chain Human resource Financial description
management management management

» d
L/
ISAT management Process Customer relationship
management management
< Comparison

Real activities 4
< Purchase > < Sale > <Distribution>

C Service ) <Payments>

» Plan

\ 4

Multicriteria
decision

\ 4

A 4

Fig. 7. The model links management layers, real activities and simulations
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