
1. Introduction

We live in a time marked by ever-increasing accelera-
tion and mutual interdependency. That is why “the new
economy” favours global players who are quick to notice
changes and challenges and meet their requirements.

The times when you could build an information system
“easily” and “tomorrow”, without a serious approach, are
behind us. With the dynamic development of informa-
tion technologies - data gathering, storage, analysis, pro-
cessing and use - modern management and communica-
tion with the environment start to have a new character.
Timely, complete and accurate information is one of the
main business resources and is a key for making best
business decision no matter what level we are talking
about - operational or strategic management, current or
long-term business activities.

Processing data, finding hidden relations between them,
identifying new possibilities for better business efforts,
all these are indispensable factors that help us make the
best business decisions. In turn, such decisions are nec-
essary if our company is to survive and grow.

Managing knowledge through business intelligence is a
vital element of strategies of successful business systems
that want to use information better in order to increase
their market share, improve their relations with buyers
and customers, increase profitability and hold market
advantage over their rivals Ê1,2Ë.

This paper is elaborating on a concept of sale business
intelligence analytic system in a trading firm Ê3Ë; this in-
cludes:

• Identifying basic decision processes needed to ana-
lyze the sale of the company.

• Defining sources of data for the identified
processes.

• Implementing data mart, defining its objectives, de-
sign and realization.

• Realizing the decision model, describing the way
the OLAP tools are being used and presenting de-
veloped OLAP models.

The results we get by using the proposed business intel-
ligence system can be used in turn to learn more about
the customers and suppliers in order to facilitate negoti-
ations with them, use the existing resources more effi-
ciently, become more competitive and make right deci-
sions needed to attain a better market position - since
we always have to keep in mind that the market becom-
ing more global all the time.

2. Identifica of decision models

Today companies are operating in an environment of ex-
treme competition and developed channels of distribu-
tion, where more goods are services are available than are
needed. In this time of the supply considerably exceeding
the demand any increase of production is focused on in-
creasing the amount of data and knowledge in order to
produce a better product, a product with added value.

Some companies are trying to gain strategic advantages
through more efficient use of existing resources, includ-
ing their information system. By skilfully using analyti-
cal application one can turn data into information need-
ed for making strategic decisions, thereby gaining ad-
vantage over his rivals.

The decision-making process is a generic process that
can be applied to all forms of organized activities aimed
at achieving a predefined goal. Our use of this process
can be intentional or unintentional.
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As the technology is progressing and the dynamism of business environment is changing, not only the market
competition keeps growing but the customers are starting to dominate the approach to the product. These days
the supply exceeds the demand by far and we need more information and knowledge in order to build a better
product and a product with added value. On the other side, we need to avoid being snowed under enormous
amounts of internal and external data. The application of the business intelligence concept allows business sys-
tems to use only those pieces of information that, while being presented in the best way, are needed at a particu-
lar time to make business decisions. At the same time, if the concept is being implemented properly, the amount
of data and information business system employees are receiving is being reduced, while simultaneously the qual-
ity is being increased. That is why the main objective of the business intelligence concept is to generate high-qual-
ity information business systems need in order to make correct business decisions.
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When trying to make deliberate decisions people do the
following:

• consider all known available options;
• use the greatest available amount of data;
• carefully consider possible costs and benefits of

every option;
• meticulously analyze the probability of various out-

comes;
• invest the greatest possible amount of rational rea-

soning based on all abovementioned phases.

We do not analyze different types of data using the same
method. It is important to indentify the best analytic
method to apply to a certain type of data. When the cus-
tomer demand is defined, including the type of data and
the method of data gathering and distribution, the choice
of analytic method becomes the key for creating a high-
quality decision-making basis. For instance, a simple de-
scriptive statistics can sometime provide a better basis
than a sophisticated business econometric model.

Data analysis and ideal problem for OLAP reporting,
since the source of data for such a multidimensional
analysis can be found in every company’s sale invoices.

The realized models that are presented in this paper
help understand the relations between all critical aspects
of the organizations (costs, income and profit). Once
this analysis is understood we can reduce a (possible)
deviation between the planned and the real profit by
modifying these elements.

Also we can answer the following questions: Which are
the best-selling products, what are the most profitable
shops, which is the key product as far as sale results are
concerned? Has my business practice improved or dete-
riorated since last year/quarter/month? It is possible to
compare similar products over the same time period and
that reveals which brands are sought by consumers.
These and many other answers make it easier for us to
make best business decisions and discover relations that
were not obvious before. 

3. Data mart implementation

A data warehouse includes a large quantity of data or-
ganized in smaller logical elements, data marts. Data
marts are usually subsets of logically linked data ware-
house information that refers to a certain area.

A data mart that reflects a business segment of a com-
pany will enable us to implement an OLAP model. Such
a model makes the following analyses possible:

• Analyzing profit, income and sales according to
customers, groups of products and years.

• Analyzing sales according to producers, shops and
years.

• Analyzing profit according to months and shops in
any desired year.

• Analyzing profit according to groups of products,
shops and years.

• Doing a comparative analysis of profit according to
years, brand groups and customers.

• Analyzing income, profit and cost according to
products, shops, regions and years.

• Analyzing profit in successive quarters.
• Analyzing income according to months, products in

selected years.

Data marts can be used for exploration, data mining,
managed inquiries or on-line analytical processing
(OLAP) and they are a direct source of information
for end customers. A data mart used for on-line ana-
lytical data processing needs to be easily and intuitive-
ly accessible by end users.  The dimensional model is
the best in such cases.    

The most frequently used method for managing linked
multidimensional analysis data is the star schema. The
fact table is in the centre of the schematic. This table
contains data for analysis and keys for links with dimen-
sion tables. The fact table usually include several million
short records. The records in the fact table are com-
pressed in order to improve performance, while the di-
mension tables have fewer records, but these are bigger.
They give additional information for the fact table
records by providing description, name and other text
values. Every dimension table has a single primary key
that directly corresponds to one of the components of a
multiple key in the fact table.

In our example (Picture 3.1), the process of producing
dimension tables is linked to inclusion of calendars,
customers, producers, products and shops. Dimension
tables can be organized in hierarchies. Each hierarchy
level continues with another hierarchy level.
According to Ê4Ë, we observe the realization of the da-
ta mart through the following phases:

• Definition phase.
• Generation phase.
• Data loading phase.

The definition phase includes definitions of dimension-
al models and aggregations, generation of data sources
and ETL procedures.

For instance, the star schematics definition looks like
Picture 3.2.
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Picture 3.1 Star schema ‘Sales’ 1

Picture 3.2 Star schema ‘Sales’ 2

Picture 3.3 Mapping the fact table ‘Prodaja’
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The generation phase includes configuration, validation,
script and object generation.

The data loading phase includes a definition of sequence
for execution of ETL procedure scripts. Definition of
ETL procedure for a fact sales is described by Picture 3.3.

The suggested data mart model is realized through ap-
plication of Oracle tools: Oracle9i RDBMS, Oracle9i
Warehouse Builder Ê4Ë.

The Oracle Discoverer Ê5Ë, as part of Oracle’s Business
Intelligence set of tools, is used for implementing the
identified models. Discoverer is intended to provide end
users with an easy access to data and allow them to do
data analysis and set-up ad-hoc queries Ê6Ë.  

4. Case study

For these analyses we used data from a trade company
from Podgorica that sells chemical products in retail
shops in six towns and also offers wholesale sale of its
products. The Case Study data - for data mart realiza-
tion we used records from 2005, 2006 and 2007. More
than 2,000,000 lines have been imported. The fact of
sales contained about 410,000 lines, the mapping proce-
dure was excellent and lasted about 5 seconds.

The observed 4.1 model is analyzing income, profit and
quantity categories. On the Page Item level we selected
a year (or all of them) and product categories for which
we do the analysis. We observe all this in relation with
customers, towns or regions. This analysis will provide
us with precious data on most profitable groups of prod-
ucts. We can also see which customers buy most of a
particular product and this can affect future sales condi-
tions, discounts, special conditions and the way we treat
that particular customer. Picture 4.2 shows a graphical
presentation of profit according to regions.

Picture 4.3 shows a multidimensional model that is be-
ing used for analyzing quantities of sold products ac-
cording to brands. One of the possibilities (the one de-
picted here) is to analyze all the years - or we can select
one of them. This clearly shows which brands are attrac-
tive and which are not accepted by the market. We can
also display data on shops. For instance, we notice that
only one Elisabeth Arden product was sold in Berane
over all three observed years, while 11 Dolce Gabana
products were sold in the same store.

One of the realized workbooks can look like the  Picture
4.4. Here we do a comparative analysis of profit by
month and by shops and we can observe monthly or sea-
sonal oscillations. It is obvious that the central region is
dominant as far as profit is concerned and that March is

the most profitable month. This analysis is valid for the
entire observed period but if, for instance, we examine
only 2006, then July is the most profitable month and
the most profitable shop is the Central Depot in the cen-
tral region (just like in the previous case).

The following OLAP model described by Picture 4.5,
is a model of comparative analysis of profit, where se-
lect a product group for observed ships in Page Item.
In this particular case we analyze profit from sale of
the perfume product group. Adding an exception is
simple - in this case it excludes the shops where the
sale of perfume exceeded 1,000 euros.

The following Picture 4.6 shows a multidimensional
model for analyzing income, profit and cost per prod-
uct, ship, region and year.

The following OLAP model described by Picture 4.7
deals with comparative analysis of profit by quarter.
The first quarter profit is compared to the second
quarter and so on for two consecutive years, 2005 and
2006. The LAG function is used to realize this model.
This function allows us to do this comparison but also
to compare a single period of one year with the same
period of the next year or following years. We are us-
ing the Rank function that enables us to rank the de-
viation percentage from the greatest increase to the
greatest drop in consecutive quarters.

In the abovementioned example we can notice that
there is no date for years before 2005 so the column
for the preceding period for the first quarter of 2005 is
empty, producing the number 1 in the rankings. On
the other hand, the profit in the second quarter of
2005 has increased by 20.33 per cent compared to the
first quarter of the same year. The rankings show that
this is also the greatest single increase in the entire
comparative list for consecutive quarters. The greatest
loss of profit was in the fourth quarter of 2005 com-
pared to the third quarter - 32.97 per cent.

The next observed model (Picture 4.8) is analyzing
profit from sale of perfumes in 2005 by months. The
greatest profit was made in September, despite expec-
tations that this would happen in March due to the 8
March holiday. December was the next most prof-
itable month.

The 4.9 example shows seasonal oscillations. If we ex-
amine the Sun sun screen we notice that over half a
year (October, November, December, January,
February and March) not one item was sold, while the
greatest profit, as expected, was made in June and July.
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Picture 4.1 Analysis of profit, income and quantity of sold items
according to customers, groups of products and years

Picture 4.2 Graphical presentation
of profit according to regions

Picture 4.3 Analysis of sold quantities of products according to producers, shops and years 
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Picture 4.4 Analysis of profit according to months and shops in selected years

Picture 4.5 Comparative analysis of profit according to years, product groups and customers

Picture 4.6 Analysis of income, profit, cost per product, shop, region and year
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Picture 4.7 Analysis of profit by quarters

Picture 4.8 Analysis of profit according to months and products in selected years 1
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These analyses can clearly tell the acquisition depart-
ment about periods when it is pointless to purchase a
particular product or when they should focus on getting
new stocks. This is particularly important for products
with short expiry date.

5. CONCLUSION

Using business intelligence tools enables us to collect
available internal and significant external data in order
to transform them into useful information that can help
business users make their decisions. Business intelli-
gence systems are focused on improving information ac-
cess and distribution capabilities, both for those who
make and for those who use such systems.

Data based on use of business intelligence tools provide
a trade company with an opportunity to identify not on-
ly advantages but also problems. Therefore the compa-
ny can deal with causes in a timely manner instead of
having to deal with consequences.
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Picture 4.9 Analysis of profit according to months and products in selected years 2


