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CHAPTER 1

An Introduction to 
Business Intelligence

1.1. The Origins of Business Intelligence

During the 1970s Herbert Simon, a Nobel Prize winner in econom-
ics, was developing his world-famous concept of bounded rationality. 
He was certainly inspired by an interest in examining the cognitive 
boundaries of a man following the disappointing results of his own tri-
als concerning the computer stimulation of human decision-making 
processes.1 However, the intensive development of computer tech-
nologies gave him great hope for building systems to support human 
activities related to thinking and rational behavior. Those hopes were at 
least partly fulfi lled thanks to the development of business intelligence 
(BI)—that is, a system that supports managerial decision making in 
enterprise management in the broadest sense of this word. A distinctive 
feature of BI is its powerful pragmatism: Out of the broad spectrum of 
technologies, only those that can be applied to business are selected. 
The four fundamental sources of information for BI and its tools are 
as follows:

 1. Statistics and econometrics, including inter alia statistical theories of 
pattern recognition, econometric methods, statistical reasoning, and 
forecasting techniques

 2. Operations research, including inter alia linear programming, deci-
sion theory, and game theory

 3. Artifi cial intelligence, including inter alia heuristic search methods, 
machine learning, expert systems, genetic algorithms, artifi cial neu-
ral networks, and case-based reasoning systems
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6 BUSINESS INTELLIGENCE

 4. Database technologies, including inter alia data modeling, query lan-

guages, query optimization, and indexing methods

The application of computers in statistics and operations research 

resulted in the creation of so-called decision support systems. These 

systems required the application of formal mathematical models and 

were mainly based on quantitative data. Simultaneously, they naturally 

reduced the areas of use and application of computers in modeling real 

decision-making problems.

Artifi cial intelligence (AI) faced a much more challenging task. Work 

on AI was initiated in the 1950s, but to date it has not been crowned 

with any spectacular success. It was then a lesson in humility for the aca-

demic environment and proved how complex and refi ned human intel-

ligence is. Nevertheless, thanks to those attempts numerous algorithms 

for supporting real decision-making processes were worked out that go 

far beyond the capabilities of decision support systems.

Although both AI and decision support systems had a large infl uence 

on BI, it was the development of database technologies initiated in the 

1960s that was the most important. The development of databases based 

on the relational data model that allows for the relatively simple interpre-

tation of business data and structured query language (SQL), which was 

easy to use for those times, proved to be particularly important. Progress 

in database technologies led to a boom in business applications of enter-

prise resource planning (ERP), which allows the standard processes of 

an enterprise to be automatic and well arranged. These transaction data 

(e.g., expense entering, invoice registering, and recording of bank account 

transactions or phone call records in a billing system) were soon discov-

ered to be a source of interesting insights into the activities of a business. 

First, transaction data was aggregated into various reports, which were 

generated by decision support systems usually by means of SQL. Then 

techniques derived from decision support systems and artifi cial intelli-

gence, which could conduct more sophisticated analyses, started to be 

applied. Those activities, performed at the turn of the 1970s and 1980s, 

were occasional and originally developed in two areas—namely, in shop-

ping malls2 and telecommunications companies.
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 AN INTRODUCTION TO BUSINESS INTELLIGENCE  7

1.2. BI as an Autonomous Discipline

In the 1980s, business applications became so advanced that a separate 

discipline of designing and creating databases for business decision sup-

port emerged. So-called data warehouses3 and specialist toolsets appeared. 

Although the term “business intelligence” was fi rst used in 1958 in 

a paper for IBM Journal,4 a new sense was imparted to it by Howard 

Dresner from the Gartner company in 1988. Having analyzed the infor-

mation technology (IT) market, he referred to business intelligence as to 

a kind of “umbrella” that covers numerous methods, technologies, and 

applications oriented to real business decision support in an enterprise:5

Business Intelligence is a user-oriented process of gathering, explor-

ing, interpreting and analyzing of data, which leads to the stream-

lining and rationalization of the decision-making process. Those 

systems support managers in business decision-making in order to 

create economy value growth of an enterprise.

Such a defi nition explicitly points out that BI is an IT management sys-

tem and, strictly speaking, a third-generation IT management system.6 In 

light of such an understanding of decision support systems, they encom-

pass a broad spectrum of technologies, including the following:

 • Online analytical processing (OLAP) tools. Software for multidi-

mensional analysis of business data by integration, aggregation, 

and adequate mode of presentation and visualization of differ-

ent data

 • Data-mining tools. Algorithms for automatic analysis of great 

volumes of data using statistical and econometric methods, as 

well as machine learning methods that can analyze not only 

quantitative but also qualitative data

 • Knowledge management tools. Tools that allow for storage, 

indexing, and analysis of textual documents and their further 

linkage with other data
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8 BUSINESS INTELLIGENCE

This class of technological systems is based on the data collected by data 

warehouses—that is, database systems that gather data from various 

sources and make it readily available to businesses.

In the 1990s, BI became a widely known term among specialists, and 

on the level of tools, it was a standard offered not only by specialist com-

panies but also by the greatest software manufacturers to enterprises, such 

as IBM, Microsoft, Oracle, or SAP.

1.3. BI and Company Management

At the beginning of the 21st century, IT technologies were developing 

extremely rapidly due to sudden Internet developments. Despite the 

almost total computerization of fundamental business processes, manag-

ers still have a fragmentary knowledge of their own businesses and often 

make decisions intuitively. Simultaneously, confusion caused by the excess 

of available data and a lack of its organization can be observed. Moreover, 

errors in data, lack of cohesion, and having a few versions of “the truth” 

in an enterprise have also led to a lack of trust in the gathered data. All of 

these factors aided the increased use of BI by enterprises. There are some 

sectors that already cannot do without such solutions—for instance, tele-

communications and banking. The belief that analytical technologies 

are key tools to gaining a competitive advantage is also clearly visible.7 

Generally speaking, the successful development of BI contributed to the 

fulfi llment of Herbert Simon’s vision. According to his theories, the tasks 

managers deal with fall into three categories:8

 1. Supervising the standard activities connected with the management 

of business processes and subordinates

 2. Solving well-structured tasks (problems), that is, programmable deci-

sions that are routine and repeatable and for which strict procedures 

have been worked out: For these tasks (e.g., establishing a selling 

price when logistics costs and purchase price are familiar), every sin-

gle case does not have to be considered individually

 3. Solving ill-structured tasks (problems)—that is, nonprogrammable 

decisions that don’t have a cut-and-dried answer—related to new 

cases in which no pattern of behavior is established, results are 
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unknown, and there is also no ready-made solution (e.g., a strategic 
decision about starting up manufacturing abroad)

It should be stressed that at the moment BI is only applied to the fi rst and 
the second category. The third category is defi nitely the most interest-
ing one. At present, trials are being conducted in the application of BI 
methods as solutions for this type of problem. In order to understand the 
complexity of this issue, let us look at Table 1.1, which describes well- 
and ill-structured problems.

In formal terms, managerial tasks are decision processes, by which 
a decision means the selection of one possibility from a set of possible 
solutions. A BI system can generally support managerial decisions in the 
following ways (see Figure 1.1):

 1. Providing a decision maker with some information. This mode encom-
passes the preparation of adequate information: business reports and 
outcome from complex analysis.

 2. Proposing managerial decisions. This approach also includes the pos-
sibility of a system making decisions itself.9

Making decisions in supervision activities and solving well-structured 
problems can be supported by providing information and by proposing 
managerial solutions, while solving ill-structured problems might be sup-
ported by BI by their rationalization, that is, by providing the manage-
ment board of an enterprise with suitable information (see chapter 3). 
However, proposing managerial solutions for ill-structured problems is 
not the subject of BI systems’ activities.

Table 1.1. Well- and Ill-Structured Problems

Well-structured problems Ill-structured problems
Data Quantitative, specifi c Qualitative, unspecifi c

Knowledge Mathematic model, algorithm Experience, heuristics, 
intuition

Problem solving • Procedure 
• Independence from context 
• Clearly specifi ed, objective goals

• Ad hoc 
• Dependence from context 
• Vague, subjective goals

Source: Based on Turner (1988).
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10 BUSINESS INTELLIGENCE

1.4. Review of BI Applications in Some Business Areas

Applications of BI in four selected business areas are reviewed in Table 
1.2. Each example is backed up by managerial information, which is 

Figure 1.1. Support of managerial decisions by BI system.

Source : author.

Table 1.2. Review of Some BI Applications

Area Information Insight Decision
Customer 
management

Customer’s lifetime 
value determined 
by the services 
provided to the 
customer

Analysis of the 
impact of the 
product portfolio and 
extra services on a 
customer’s value

Reduction of additional 
services offered to the 
least valuable customers 
in order to reduce their 
service costs

Sales History of sales 
expressed quantita-
tively and qualita-
tively according to 
product groups

Research into the 
impact of change in 
product price on the 
volume of sales

Correction of the prices 
of specifi c groups of 
products

Finance Unit costs of prod-
uct manufacturing 
connected to sales 
results

Analysis of profi tabil-
ity to specify the least 
profi table products

Modifi cation of manu-
facturing process in order 
to reduce manufacturing 
costs

Logistics Information on 
shipping routes 
connected to 
transport costs

Optimization of the 
routes to minimize 
transport costs

Modifi cation of the 
procedure of route and 
transport selection

Source: author.
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Case Study 1.1

The chain store ALFA (a fi ctional store) is an important player in the 
market of discount stores with an ambition to become the leader in 
its business line. At present, its chain consists of several dozen stores 
spread across the northeastern United States. ALFA stores have identi-
cal exteriors, similar usable fl oor space, and an almost identical assort-
ment of products: a few thousand indexes of groceries, cosmetics, 
tobacco, alcoholic beverages, newspapers, and so on. These stores are 
stocked from a logistics center (central warehouse) located in the cen-
ter of the sales area (see Figure 1.2). The average customer is a mid-
dle-class person who prefers buying high-quality products or a great 
variety of products at a low price. The ALFA chain has a very effec-
tive procurement system, which has built a stable group of suppliers 
offering relatively low prices, and a selected assortment of ALFA’s own 
brand of products. The chain competes against a few similar chain dis-
count stores and shopping malls by offering low prices and an almost 
all-day availability of standard product offerings.

ALFA’s management board is completely aware that because there 
is a limited diversifi cation of products, it must focus on low prices and 
tight cost management to hold on to its competitive advantage. The 
fundamental strategic aim is to develop more quickly than its competi-
tors (increase in the market share) and to improve its cost position. To 
realize its strategy, the board has formulated the following strategic ini-
tiatives (projects):

 1. An intensive growth in market share by the rational selection of 
new locations and the fast opening of new stores in the chain

given to a decision maker, and solutions, which can be suggested on the 
basis of the information. Every decision is justifi ed by analyses, which can 
be conducted in order to obtain certain recommendations.

Case Study 1.1 shows the use of BI concepts to fulfill a com-
pany’s strategic initiatives. Subsequently, the second chapter of the 
book discusses the technological aspects connected with building BI 
systems.
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12 BUSINESS INTELLIGENCE

 2. An increase in the average sales per store in comparison with 
competitors (benchmarking) by the selection of suitable product 
offerings, proper arrangement of products in the stores, and a 
quick response to changes in demand for individual products

 3. Optimal cost management, mainly by a reduction of logistics costs

In taking steps to implement these strategic initiatives, the board 
was made aware that its management is based on intuition (“following 
one’s nose”) and that there is no suitable information about the chain 
store’s performance, which results in an inability to manage it ratio-
nally. The following points were discovered:

 1. The new store locations were selected in most cases intuitively 
without taking into consideration knowledge of how chain stores 
function in similar locations and available demographic data, 
environmental data, and so on.

 2. The board and regional managers get the sales results from all the 
stores for individual products weekly. A weekly interval in the 
observation of sales of certain products makes it impossible to 
respond effectively to radical change in demand in comparison 
with projections.

 3. The managers of the individual stores independently and intui-
tively arrange products on shelves and use fl oor space.

Figure 1.2. The ALFA store chain network.

Source: author.
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 4. The divergence between the controlling department and the sales 
department was found by a calculation of logistics costs. There-
fore, those departments give different results regarding the retail 
margin on a given product when logistics costs are taken into 
account (a problem of a few versions of the truth).

In order to deal with the aforementioned problems, a consulting 
company was hired. After preliminary research, it proved that the data 
registered in ALFA’s IT system used are almost complete enough (after 
suitable processing and by means of some BI techniques) to provide 
information and support business decisions within the areas specifi ed 
in Table 1.3.10 After a suitable analysis of the requirements and an 
estimation of implementation costs, a strategic decision was made to 
implement a BI system.

Table 1.3. BI Requirement Analysis Table 

Area Provided information or analysis
Sales • Quantity (volume) and amount of sales analysis divided 

into time period, sales region, product category, and so on. 
• Comparative analyses
• Profi tability analyses
• Comparison with forecast sales
• Rankings (e.g., top 25 or bottom 25 of products)
• Research into seasonal character of trademarks
• Analysis of impact of a price on sales

Logistics • Analysis of product turnover in a logistics center
• Inventory management by analyses of seasonal character 
of products
• Availability of the product (i.e., if it is in stock)

Finance and 
controlling

• Margin analysis
• Profi tability analysis (ABC analyses using Pareto’s principle)

Expansion (develop-
ment of a chain store)

• Analysis of locations that connect the location of a store 
with its profi tability

Merchandising Market basket analysis:
• Potential arrangement of products on shelves
• Generating packages for promotions
• Determining impulse products

Strategy management • Managerial cockpit and indicators analyses
• Comparison with business line (e.g., by making use of 
market data provided by benchmarking data)
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