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CHAPTER 3
The Basics of

Business Analysis

3.1. Reporting and Data Analysis
3.1.1. Introduction

A data warehouse, which is créated in.accordance with your business
requirements, allows you to analyze the data. If it is connected with suit-
able tools designed to analyze and present.data, a systematic multidi-
mensional data analysis can be-made, which is called online analytical
processing (OLAP).X As shown in Figure 2.1, the systematic analysis is
directly linked to the end user.

According to Edgar E-Codd, “online analytical processing is multidi-
mensional data analysis that is initiated by a business user and consists of
complex teporting mechanisms, analyses and data visualization.” Codd,
who in 1970 formulated the relational data model, is considered to be one
of the main developers and promoters of OLAP? According to Codd, a sys-
tematic analysis tool should meet 12 conditions,® including application of
a multidimensional model, an intuitive and flexible access to data, and also
transparency: This is the isolation of the business user from the mode of
data storage and connection with the source systems. In general, as Codd’s

conditions are purely technical by nature, they will not be discussed further.

3.1.2. Online Analytical Processing
Online analytical processing consists of two fundamental elements:
* The multidimensional data model (discussed in chapter 2)°

* The operations set.® The tools that meet OLAP requirements

are applied in two interconnecting areas:
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36 BUSINESS INTELLIGENCE

o Provision of information. The ability to devise reports in the
desired order and in accordance with the required mode of.
darta presentation; the ability to make queries ad hoc and
allow for suitable distribution; the opportunity to spread
information, automatic notification of events (alerts), and
personalization of access.

O Analysis. Analytical operations, which allow for the correet
interpretation of the information provided and analysis of

cause-and-effect relationships.

3.1.3. Data Model

Let us consider the example of a chaintof used car dealers in Poland.
Here the sales of used cars are analyzed in periods (Date) according to
the brand of car (Product) and sales regions (Region). A corresponding
multidimensional model is shown in Figure 3.1. The model in Figure 3.1
could be hard to interpret for.a business user who is inexperienced in data
modeling, and thus for OLAP the informationis displayed as a multidi-
mensional cube (see Figure 3.2).

In this modely cubes represent facts concerning sales (e.g., the measure is
sales quantity) in the following dimensions: Region, Product, and Date. Usu-
ally, the multidimensional cubeé is an aggregate’ of data registered on the level

of the fact table, and its overall character is determined by all dimensions.

3.1.4. Basic Operations of Multidimensional Data Analysis

The basic operations of multidimensional data analysis are

Date Sales Product

Region

Figure 3.1. The multidimensional model for a chain of used car dealers.

Source: author.

This document is authorized for use only by Ching Yang at University of Wales Trinity Saint David until April 2014.
Copying or posting is an infringement of copyright. Permissions@hbsp.harvard.edu or 617.783.7860.



THE BASICS OF BUSINESS ANALYSIS 37
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Figure 3.2. The multidimensional cube for sales in used car dealers.

Source: Wrembel, Bebel, and Zadrozna (2004).

* specification of the scope of analysis,
e drill down,

* roll up,

¢ slice and cube (selection),

* rotation,

° operations on measures.

3.1.4.1. Specification of the Scope of Analysis

The specification of the scope of analysis consists of determining what
measures will be reported and in what dimensions they will be reported.
Usually, the first operation specifies facts and dimensions for subsequent
operations. Still, these settings can be modified during the analysis. For the
cube from Figure 3.2, the Sales quantity and dimensions, Region, and Date

in a correct report would look like the ones in Table 3.1 or in Table 3.2.

3.1.4.2. Drill Down

Drill down is one of the most common analytical operations that allows
for the expansion of existing information. In the example in Figure 3.3,
the sales analysis on the level of a calendar year is expanded to the level of
a month in 1997. Such an effect can be achieved if a hierarchy is defined
within the Date dimension,® for example, Year-Month-Day.
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38  BUSINESS INTELLIGENCE

Table 3.1. Demonstration Sales Report for Used Car Dealers

(Version 1)

Date Region Sales quantity

1995 Warsaw 1,000
Cracow 500
Poznan 1,000

1996 Warsaw 1,500
Cracow 500
Poznan 900

1997 Warsaw 2,000
Cracow 500
Poznan 800

Source: author.

Table 3.2. Demonstration Sales Report for Used Car Dealers
(Version 2)

Sales quantity for

Region
Date Warsaw Cracow Poznan
1995 1,000 500 1,000
1996 1500 500 900
1997 2000 500 800

Source: author.

Warsaw

Region Cracow

A

v o () () (P
Audi Product
o 3

1995 1996 1997
Date A

Figure 3.3. Drill-down in the dimension Date.

Source: Wrembel, Bebel, and Zadrozna (2004).
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THE BASICS OF BUSINESS ANALYSIS 39

By drilling down this hierarchy, the sales analysis may be expanded to
the level of 1 day. As long as it is semantically justified, you€an formulate
hierarchies within any dimension. For the Product dimension, iccan be
a car brand model. The lowest level in the hierarchy is connected with
the level of granularity, which was discussed in chapter 2. For the cube
in Figure 3.3, the report (for the measure Sales quantity and Region and
Date dimensions) would look like the one in Table 3.3.

3.1.4.3. Roll Up

Roll up is the opposite operation of drill down, where for a given dimen-
sion, upward “navigation” in the hierarchy takes place to present more

general aggregates.

3.1.4.4. Slice and Cube

In the slice-and-cube operation, factsare presented for a selected set of dimen-
sions with specific values (eithera conerete value or a set of values) for other
dimensions. InFigure 3:4a, the Date dimension is sliced, while the cube in two
other dimeénsions is limited to the year 1997. Analogically, in Figure 3.4b, the

Table 3.3. Demonstration Sales Report for Used Car Dealers After
Drill Down in-dimension Date

Sales quantity for
Region

Date Warsaw Cracow Poznan
01/1997 100 30 30
02/1997 120 20 20
03/1997 150 20 20
04/1997 200 30 30
05/1997 100 40 90
06/1997 190 50 100
07/1997 230 60 120
08/1997 200 70 100
09/1997 220 70 120
10/1997 220 30 60
11/1997 180 40 70
12/1997 90 40 40

Source: author.
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40  BUSINESS INTELLIGENCE

slice of the Region dimension means that the presentation displays the sales
values in all Dates and for all Products, but only for the Poznan region.

For the cube in Figure 3.4a, after the slice of the dimension “Date =
1997,” the report (Sales quantity and Region, Product, and Date dimen-
sions) would look like Table 3.4.

For the cube in Figure 3.4b after the slice in the “region = Poznan”
dimension, the report (for the measure Sales quantity and Region, Prod-
uct, and Date dimensions) would look like Table 3.5.

Table 3.4. Demonstration Sales Report for Used Car Dealers After
the Slice in the dimension Date

Sales quantity for Date = 1997

Region
Product Warsaw Cracow Poznan
BMW 1000 150 300
Audi 500 250 300
Ford 500 100 200

Source: author.

Table 3.5. Demonstration Sales Report for Used Car Dealers After
the Slice in the dimension Region

Sales quantity for Region = Poznan

Date
Product 1995 1996 1997
BMW 200 300 300
Audi 300 300 300
Ford 500 300 200

Souree: author.

(b)

Audi
R @ @ [ [ . Ll

1995 1996 1997 Product
Date

Warsaw

Region Cracow@ @
e @

1995 1996
Date

Figure 3.4. The operation of slice (a) dimension Date = 1997 and (b)
dimension Region = Poznan.

Source: Wrembel, Bebel, and Zadrozna (2004).
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THE BASICS OF BUSINESS ANALYSIS 41

3.1.4.5. Rotating

Rotating facilitates the presentation of data in the report. For the cube in
Figure 3.5 (first phase), the start of the report (Sales quantity and Region
and Date dimensions) would look like Table 3.6.

For the cube in Figure 3.5 (second phase), rotation by 90° vertically
(with the Sales quantity and Region and Product dimensions) would look
like Table 3.7. For the cube in Figure 3.5 (third-phase) rotation by 90°
horizontally (with the Sales quantity fact and Region and Product dimen-
sions) would look like Table 3.8.

3.1.4.6. Operations on Measures

Operations on measures (numerical data) are a wide range of operations
that are based on the numerical character of facts. The most common

operations are as follows:

Table 3.6. Demonstration Sales Report for Used Car Dealers in the
First Phase in'the Operation of Rotating

Sales quantity

Region
Date Warsaw Cracow Poznan
1995 1,000 500 1,000
1996 1500 500 900
1997 2000 500 800

Sourcex author.

Table 3.7. Demonstration Sales Report for Used Car Dealers in the
Second Phase in the Operation of Rotating

Sales quantity

Region
Product Warsaw Cracow Poznan
BMW 1,000 500 800
Audi 1,500 500 900
Ford 2,000 500 1000

Source: author.
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THE BASICS OF BUSINESS ANALYSIS 43

Table 3.8. Demonstration Sales Report for Used Car Dealers in the
Third Phase in the Operation of Rotating

Sales quantity

Product
Region BMW Audi Ford
Warsaw 1,000 1,500 2,000
Cracow 500 500 500
Poznan 800 900 1000

Source: author.

* Mathematical operations and functions, such as addition, the
highest and the lowest value, the mean, and so on

* Ranking and sorting into groups

¢ Selection

* Calculation of new measures, for example (e.g., profitability;
see Table 2.1)

¢ Basic statistical calculations

Case Study-3.1 shows a basic example of the OLAP analysis.

Case Study 3.1

To demonstrate operations, here is a further development of the previ-
ous case study (see Case Study 2):

e Area: Sales
* Provided information or analysis: Quantity (volume) and
amount of sales analysis divided into time period, sales

region, product category, and so on

The sales analyst was asked to check whether the expected (due
to promotion activities) 20% growth in sales took place in May com-
pared with April in stores located in Boston in the juices product cat-
egory. During this period, the prices of juices were constant. Thanks
to the newly implemented tool, the sales report (April compared with
May) for the Category = “Juice”; Store City = “Boston”; and Calendar
Year = “2007” was generated (see Table 3.9).
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44 BUSINESS INTELLIGENCE

Table 3.9. Report: sales amount comparing April to May in 2007

Calendar month

April May Grand total

Sales amount (SUS) Sales amount (SUS) Sales amount (SUS)
954 1072 2026

The analyst saw that juice sales in May increased slightly, but the
results were substantially lower than expected. He decided to carry on
the analysis and, through drill down, see how the sales of each juice
(Product Name) looked for the Category = “Juice”; Store City = “Bos-
ton”; and Calendar Year = “2007” (see Case Study 3.2).

Table 3.10. Report: sales amount in category Juice in April and

May 2007
Calendar Month
April May Grand Total
Product Name Sales Amount USD Sales Amount USD Sales Amount USD
Qubus Big 295 230 525
Qubus Small 6359 842 1501
Grand Total 954 1072 2026

To his amazement, he noticed that the sales of Qubus Big had dropped
in May. In order to find the reason for this, the analyst limited the analysis
exclusively to Qubus Big by selection and rotation. The sales of this prod-
uct in April and May for different stores (Store Name) were as shown in
Case Study 3.3 (Store City = “Boston”; Calendar Year = “2007”).

Table 3.11. Report: sales amount in Boston stores in April and

May 2007
Calendar month
April May Grand total
Store Name Sales amount (SUS) Sales amount (SUS) Sales amount (5US)
ALFA_10 98 128 226
ALFA_11 116 0 116
ALFA_12 81 102 183
Grand total 295 230 525

The report gave a surprising answer. It turned out that the sales
of Qubus Big increased in two locations in Boston, while in the store
ALFA_11, it amounted to zero (they didnt sell one single bottle of
Qubus Big). Therefore, the low sales of juices in Boston resulted from
a slump in sales of Qubus Big in ALFA_11. Finally, the analyst found
the name of the manager (Store Manager) of this particular store in
the report shown in Table 3.12.
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THE BASICS OF BUSINESS ANALYSIS 45

Table 3.12. Report: Managers of stores in Boston

Store city
Boston
Store name Store manager
ALFA_10 Scott Pippen
ALFA_11 John Paxson
ALFA_12 Michel Jordan

The analyst decided to show the result of his analysis to the regional
sales director and suggested that he should contact John Paxson (the
manager of the store ALFA_11). He also carried out a thorough analy-
sis of sales and orders in the store ALFA_11 as compared with other

stores in Boston.

3.2. Information Management
3.2.1. Introduction

The technological background of business intelligence (BI) has already
been presented: (the data warehouse, modes of presentation and data
analysis by means of OLAP tools, etc.). Now the time has come to look
at the business application of these technologies. Let us begin with an
explanation of key terms, such as “data” and “information.”

In his classic book about management, James Stoner’ informally
defined “data” as raw, unanalyzed numbers or facts—for instance, the
volume of sales of the book Witness to Hope in May 2008. According
to  Stoner; information is organized and analyzed—for example, a sales
analyst might compare the volume of sales of Witness to Hope in May and
in April of 2008.

A formal definition of information is given by Bogdan Stefanowicz:'
“Information describes meaning (content) which with suitable interpre-

tation is given to a message M,”
Message M =< O, X, x, t >,

where O is a described object, X is an attribute of the object, x is a value of
the attribute X, and t is time, in which the attribute X of the object O has
the value x. In this definition, message M in the context of a specific seman-

tic interpretation belongs to information, while as an object of processing
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46 BUSINESS INTELLIGENCE

and storage, it is data. It complies with the etymology of the word “infor-
mation,” which in Latin means “to shape” or “to give a form.”"!

All in all, technically speaking, data warehousing is about data storage
and processing. However, in the context of a recipient (user), where data
are provided by means of OLAP tools, you are likely to call it “informa-
tion.” According to the formal definition of information, the message
<Book Witness to Hope, volume of sales, 44, 05/2008> is information
about the fact that in May 2008, 44 copies of the book Witness to Hope
were sold (although it is not information as understood in Stoner’s infor-
mal definition). In fact, the result of the analysis of the sales trend—that
is, the comparison between sales in May and April—is also information.
You can have good insight into the relationship between data and infor-
mation by looking at Figure 3.6, which also shows the final aim of infor-
mation management, that is, supportingdecisions.

As mentioned before, the subject (i.e., the recipient) of any informa-
tion is always human. Given that face and taking into account various
possible functions of a person intan organization, you can single out
two relevant kinds of information: managerial information and strategic

information (see Table'3.9).

Figure 3.6. Relationship: data-information-decision.

Source: Reinschmidt, Gottschalk, Kim, and Zwieitering (1999).
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Table 3.13. Type of Received Information Depending on Its Analysis
and Recipient

Type of received | Recipient Analysis and supplementary
information information
Managerial Heads, directors, Detailed OLAP analyses, access to
board of directors selected source data
Strategic Board of directors, OLAP analysis; additional reports
president, CEO and explanatory analysis, study about
competitors

Source: author.

This division complies with the development tendencies in BI, which

are aimed at

* business processes management and realization (implementa-
tion) of a strategy (managerial information),
* strategic analysis and supportfor a planned strategy'* (strategic

information).

Illustrative of this is Table 3.14, which describes information at both
levels:

* Managerial information tends to be provided mainly at the tac-
tical and operational level of management but also at a strategic
level.

o Strategic information is provided at a strategic level of management.

Table 3.14. Information in Managerial Decisions

Level of Period, time | Frequency | Source | Credibility | Range Level of
management | horizon of update granularity
Tactical and | Short, Big Internal | Big Narrow: | Big:
operational | present inside the | analysis
company
Strategic Long, future | Small External | Small Wide: Small:
environ- | synthesis
ment, the
world

Source: Based on Stoner, Freeman, and Gilbert (1995).
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48  BUSINESS INTELLIGENCE

3.2.2. Managerial Information
3.2.2.1. Basics

Managerial information is information that is used in the management of
a company.' In this chapter, this is limited to the analysis of the internal
activities of an enterprise. To review the basic possibilities of providing
decision makers with managerial information, Porter’s value chain will
be employed." Michael E. Porter introduced the concept of the value
chain as a tool to extensively explore the most important functions of an
enterprise and the effectiveness of interactions that occuramong them.
Porter’s approach can be directly reflected in the process paradigm,"
which defines an internal company process as follows: In a company, a
process is a series of activities (tasks) designed to produce a product or a
service.'® According to the classic modely there are'the following kinds of

processes (see Figure 3.7):

* Main processes. They createand deliver products, services, or
both offered on the market to external customers.

*» Supporting processes. Products of these processes are invisible to
external customers. They support main processes: resources or
infrastructure management, among others.

*  Controlling (managerial) processes. They ensure effective func-
tioning of a company—for example, planning and budget-

ing, finance and strategic controlling, and monitoring the

Supporting processes/
output processes
(customer)

Cutput processes SR =2
(supplier)

Main processes

Supporting processes
Ll
]
Controlling processes

Own organization
Figure 3.7. Typology of business processes.

Source: PROMET (1997).
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THE BASICS OF BUSINESS ANALYSIS 49

realization of the strategy. Controlling processes are metapro-
cesses, as it were, because they support the management of
other processes. For instance, controlling of production costs is

used to streamline the production process and its management.

3.2.2.2. Review of Selected Bl Applications

If you want to provide managerial information professionally, it will
usually require creating a data warehouse, but in some applications it is
possible to base your analysis on flat files with source data. Moreover,
data processing can also be more complex than simple OLAP; it can be
extended by various econometric models, operational research, or to be
more general, by data-mining methods. Here only the basic applications
will be presented—that is, applications of OLAP tools with some ele-
ments of basic statistical analyses. Applications that employ data-mining
methods will be discussed in chapter 4.

Selected BI applications will be presented and divided into three pro-

Cess groups:

1. Main processes
e Sales, marketing, and service (see Table 3.15)
* Logistics (both internal and external; see Table 3.16)
* Operations and production (see Table 3.16)
2. Supporting processes
» Human resource management (see Table 3.17)
* Supply chain management (see Table 3.17)
3. Controlling (managerial) processes
¢ Finance (see Table 3.18)

BI systems in managerial processes should be of particular interest to
readers of this book. Using source data from the integrated enterprise
resource planning (ERP) systems, complex tools have been devised,

which allow the following, among others things:

* Planning and budgeting
* Financial consolidation
e Stakeholder relationship management in terms of developing a

suitable public relations policy in a company
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Table 3.15. Review of Selected BI Applications (Managerial
Information) on Main Processes in Sales, Marketing, and Service

Name Description Tool

Lifetime value analysis Analytical model that describes the OLAP
profitability of individual customers or
groups of customers at specific time on
the basis of the analysis of their activities
(e.g., their shopping)

Analysis of the deviation of | Analysis of the influence of the amount | OLAP
sales of products of various | of sold products, prices, and changes of

assortments assortment on the change of sales over
time
Price optimization (income | Analysis of the response of demand on OLAP with
management) the market to changes of prices, research | basic statisti-
into the impact of one’s own and com- cal functions
petitors’ promotions, and the detection (regression
of optimal pricés in certain distribution model for de-
channels mand curve)
Analysis of sales Ratio analysis including the following: OLAP
profitability e Salesprofitability indicator

o Net profitability indicator
e Cost indicator

Source: Based on Davenport and Harris (2007).

Table 3.16. Review of Selected BI Applications (Managerial
Information) on Main Processes in Logistics—Supply Chain
Management and Production

Area Name Description Tool

Logisties Stocks The analysis of product rotation (seasonal | OLAP with
analysis character taken into account) to optimize | basic statisti-

warehouse management cal functions

Logisties Delivery Analysis of delivery in terms of its prompt- | OLAP
analysis ness and consistency with the order

Production | Production | Analysis of productivity over time and in OLAP
effective- comparison with norms in terms of produc-

ness analysis | tion line, machinery, shifts, and workers

Production | Quality Analysis of the relationship between the OLAP with
analysis quality of products and production lines basic statisti-
or half-finished products depending on cal functions
suppliers

Source: author.
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Table 3.17. Review of Selected BI Applications (Managerial
Information) on the Supporting Processes in HR and Procurement

Area Name Description Tool
HR Training Analysis of the profile of workers in com- OLAP
planning parison with formal requirements for a given
position
Procurement | Ranking of | Ranking of suppliers depending on their OLAP
management | suppliers promptness and the quality of supply
Source: author.
Table 3.18. Review of Selected BI Applications (Managerial
Information) on Controlling Processes in Finance
Name Description Tool
Analysis of financial Evaluation of the financial situation and OLAP with

reports (balance, profit

the results of the given enterprise by the

basic statistical

and loss account, and | analysis of its reports regarding the analysis | functions

cash flow account) and /| of structure, dynamiecs, ratio analysis, cause

threat detection (early | | analysis, regression and correlation analysis,

warning systems) and multidimensional comparison analyses

Analysis of assets Activity analyses based on inventory turn- | OLAP
over, average collection period, and total
assets turnover

Costs analysis Activity-based costing OLAP with

basic statistical

functions

Profitability analysis

Identification of basic factors for sales profit
and their influence on change of volume of
sales, profitability ratios, gross profit margin,
profit margin on sales, return on assets,

return on equity

OLAP

Liquidity analysis

Liquidity analyses including the following:
e Current ratio

® Quick ratio

e Cash ratio

OLAP

DuPont analysis

Measure of financial performance based on
the two return on investment (ROI) equa-
tions: ROI (total assets) and ROI (equity).

OLAP

Source: Based on Schall and Haley (1991).
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3.2.2.3. Business Processes Management

The use of BI systems to manage business processes in terms of monitor-
ing and supervision is particularly important. It is based on the objective
measurement of these processes by means of indicators (measures) of effec-
tiveness called key performance indicators (KPIs). Standard critieal success
factors (CSFs) employed to assess the process, such as the completion date,
cost, quality, and flexibility, imply a wide spectrum of KPIs; which are uni-
versally applied in practice by process specialists (see Figure 3.8).

In general, the performance indicator should have the following traits
(according to the SMART" model):

o Specific. Is the measure clear and focused?

* Measurable. Can the measure be quantified and compared to
other data?

* Artainable. Is the measure achievable, reasonable, and credible

under expected conditions?

Critical General Other Process-
succes factors process possible specific
of total success process considerations
organization factors success
factors
== — ooo

|

{ J | J J J

Key Performance Indicators
Figure 3.8. Generating KPIs based on CSFs.

Source: PROMET (1997).
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* Realistic. Does the measure fit into the organization’s con=
straints? Is it cost effective?

* Timely. Is the measurement doable within the given time frame?

Effectiveness indicators are implemented by BI systems in the form of
a corporate performance management cockpit (management dashboard)
and by means of data warehouses and OLAP tools (see Figure 3.9).

In this context, KPIs are described by the following parameters:

e Name of the process being monitored

* Name, definition, and formula describing the calculations

¢ Unit of measurement

* Frequency of update

* Measured period

e Specification of the forecast values, trends, or both at specific
intervals

* Specification of the data sources

* Method of explanation for the value of the indicator by reports

and operations (i:c., drill down)
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Figure 3.9. Management dashboard (visualization of KPI and
adequate OLAP reports) on the example of SAP Business Objects
Strategy Management.

Source: SAP Poland (2009).
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* Method of presentation for the end user

* Trade-off (i.c., impact of this indicator on other indicators)

* Connection with strategic goals

* Responsibility (responsible manager, which is usually the pro-

cess manager)

The ergonomics of the visualization of indicators can even be reflected
in the proper organization of the room used for board meetings (a pos-
sible solution is presented in Figure 3.10). To illustrate the issue of process
management in which KPI monitoring is employed, let us consider order
processing. This process is conventionally described by the on time in full
(OTTF) indicator, which informs a logistics manager what percentage of
orders are realized on time (promptness) and.in full in a specific time frame
(see Figure 3.11). In this example, OTIE:is the KPI, which is directly sub-
ject to the processes of the manager’s evaluation.

The maturity of BI solutions was one of the decisive factors in their
development in business process management. Bl can be employed for
activities such as the following:
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Figure 3.10. Management dashboard as an integral element of
company’s board meeting room.

Source: Daum (1999).
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Figure 3.11. OTIF as an example of KPI in the order processing
management.

Source: PROMET (1997).

* Real-time monitoring: Usually the time interval is not shorter
than day, week, or month. Still, there are solutions that can
be applied for real-time process monitoring. It is possible if
the'design of a data warchouse is directly integrated with the
transactional system. In this approach, a specific transactional
eventis stored and aggregated almost immediately in the data
warchouse. As a result, the information is pushed to the man-
agement dashboard.'®

* Analysis. Every KPI as understood by multidimensional data
analysis is a measure in the fact table or a calculated measure in
the OLAP reporting tool. This means that all analyses dis-
cussed in this chapter are definitive for use.

o Off-line simulations. Cause-and-effect simulations and “if-then”
analyses can be carried out, which enable a process manager to
fully understand the process and search for suitable solutions in
critical situations.

o Suggestion of managerial decisions. It is possible not only to
provide managerial information but also to suggest business
solutions on the basis of the current situation due to expert
systems." Despite being developed in the 1970s, this business

application is not mature and universally applied yet.
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o Presentation and distribution of information. It is universally
used by corporate portals, in which the scope of presented data
and mode of notification about critical or exceptional situa-
tions are defined, confidentiality of access is managed, mode of

presentation is defined, and so on (see Figure 3.12).

Such applications of BI allow for comprehensive process management
and its continuous improvement.

The development of the implementation of [business processes
within ERP management systems led to the development of referential
models.”® These models reflect the best practices based on experience of
many enterprises that participated in the implementation of previous
versions of the system. Consequently, it.is now possible to construct
ready-made models of data warchouses designed to provide concrete
and business-oriented managerial informatien. Extensive ready-made
referential data models (metadata repositories) are available for, among
other things, concrete applications in telecommunications and the

financial sector (e.g., banking).”!
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Figure 3.12. Example of personalized access to the corporate portal
based on SAP Portal.

Source: SAP Poland (2009).

This document is authorized for use only by Ching Yang at University of Wales Trinity Saint David until April 2014.
Copying or posting is an infringement of copyright. Permissions@hbsp.harvard.edu or 617.783.7860.



THE BASICS OF BUSINESS ANALYSIS 57

3.2.2.4. Balanced Scorecard

Research into the problem of strategy management and measuring a‘com-
pany’s performance resulted in the concept of a balanced scorecard. This
scorecard was drawn up by Robert Kaplan and Peter Norton as a response to
the obvious weakness of the classical description of a company’s performance
by means of financial measures, in which intangible assets were gaining more
and more importance.” Kaplan and Norton’s concept showed.its true worth
when the scorecard was employed as a system/of support for a company’s
strategy implementation and its rational management. This strategic score-
card is a tool that enables the management board to translate a company’s
vision and strategy into a set of logically linked KPIs in four perspectives:
finance, customers, internal business processes, and learning and growth. The
practical application of the balanced scorecard has spread thanks to the devel-
opment of BI tools, which allow for the accurate calculation of the scorecard
indicators at adequate timedntervals and their visualization, description, and
proper use in the management of a.company. The values of all indicators are
calculated and displayed for the same moment in time. Usually, this hinders
cause-and-effect analysis because real connections between perspectives differ
in time. Figure 3.13 showsapossible way to present a demonstration of KPI
from selected perspectives.

A properly devised and implemented balanced scorecard is an extremely

strong management tool. It can be employed, among others, to*

e present, clarify, and agree on the strategy inside the company;

* connect strategic aims with yearly budgets and indicators with
forecast values;

* | connect goals of different organizational units and different
employees with the realization of the strategy;

* monitor strategic initiatives (projects);

* analyze the realization of a strategy systematically and periodically;

* gain feedback that allows for the updating and modification of
a strategy;

* link the extent to which the strategic aims were achieved to the

payroll system.

Case Study 3.2 shows an example of a management dashboard for a

chain store.
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Figure 3.13. Presentation of indicators of customer’s perspective
and perspective of the development of the balanced scorecard on the
example of SAP Business Objects Strategy Management.

Source: SAP Poland (2009).

Case Study 3.2

Thanks to the implementation of the data warehouse and managerial
information system, the management dashboard was devised for the
president of the ALFA chain. This enables the president to monitor the
enterprise’s three key strategic initiatives: developing the chain, increas-
ing the market share, and optimizing cost management. The ten KPIs

on the management dashboard are shown below in Table 3.19:

Table 3.19. The ALFA chain KPI’s

No. KPI Reporting q
period

1 | Earnings before interest and taxes (EBIT) Month Financial director

2 | Return on capital employed (ROCE) Quarter Financial director

3 | Cash conversion cycle (CCC) Week Financial director
Board member

4 | Sales volume (amount & quantity) Week )
responsible for sales
Board member

5 | Market share Maonth :
responsible for sales
Board member

6 | Average store (Point of Sales) profitability Month ‘
responsible for sales

7 | Number of new stores Month Vice-president

8 | Product turnover in the logistics center Month Logistics directar

9 | Logistics costs Month Logistics director
Human re: ce!

10 | Staff turnover Month bttt
manager
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3.2.3. Strategic Information
3.2.3.1. Introduction

In section 3.2.2, managerial information was intentionally limited
to analysis of the internal activities of an enterprise (also in terms of
the realization of the strategy; see section 3.2.2 onthe balanced score-
card). However, here “strategic information” means information that
supports the process of devising a strategy, which is:mainly based on
the analysis of the environment of the enterprise. The strategic analy-
sis is then a series of activities designed to evaluate’an enterprise and
its environment, which allows for the creation of a strategic plan and
its realization. On the whole, strategic. management (including the
analysis, planning, and realization of the strategy) is defined as mak-
ing decisions that are supposed to take advantage of the opportunities
and strengths of the company, avoid threats in the environment of the
enterprise, and take notiee of its weaknesses. Strategic managerial deci-
sions, which are fundamental to the future of the company, are usually
unique and_by-their very nature difficult to formalize. They concern

activities/that®*

1. have long-term consequences,
2. build the competitive advantage of the company,
3» effectively exploit the company’s main reserves and capacity,

4. are internally consistent.
And that’s why they are usually

1. ill-structured,

2. performed in times of great uncertainty,

3. costly (because they require clear-cut and often irreversible invest-
ment decisions),

4. cascading (i.e., to be effective, they must be followed by a series of

consistent tactical and operational decisions).

According to Herbert Simon’s works,? this kind of decision is labeled
as an ill-structured task. Solutions for this task are found using strate-

gic information supported by the use of strategic analysis. A relatively
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long-term perspective and dependence on external sources of informa-
tion are particularly important here (see Table 3.14).
Strategic analysis, including demand for information, encompasses

three areas:?°

1. Enterprise irself. This area is connected with managerial. information
(see section 3.2.2).

2. Competitive environment. This includes external individuals, groups,
and companies with which the enterprise has business relations: sup-
pliers, customers, competitors, and so on.

3. Macroenvironment. This includes political, technological, legal,

demographic, and social conditions.

The competitive and macro environments are connected to the issue
of “competition intelligence.” In. American specialist literature, this
approach to the theory and practice of enterprise environment analysis
was originally called “competitor intelligence.”” However, its semantic
range has been extended over time. Nowadays, competitive intelligence
(CI) is defined as the activity of menitoring an enterprise’s economic and
competitive environment, which is relevant for strategic decision mak-
ing.”® This terminological digression is extremely important because the
term “business intelligence” is mistakenly interpreted as competition
intelligence. Although Bl and CI are very different in many ways, they do
partially.overlap. From the point of view of BI, CI is the field (subset) of
applications in the'context of supporting strategic managerial decisions.
From the point of view of CI, BI may be interpreted as a set of tools
and technologies for more effectively drawing up and processing strategic

information.

3.2.3.2. The Process of Strategic Information Management

The process of strategic information management (see Figure 3.14) is
carried out by a panel of experts called information brokers. The recipi-
ents of this strategic information are the board of the company.

The process of strategic information management consists of the fol-

lowing stages:*
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Figure 3.14. The process of strategic information management.

Source: Fulleborn and Meier (1999).

1. Determination| of information requirements. This analysis is made
with the board of the company and aims to determine the key intel-
ligence topics and key intelligence questions designed to support
(rationalize) strategic decisions.

2. Raw data collection. Having determined the information require-
ments, the sources of information are located and the raw data are
collected. As mentioned before, these are usually external sources
of unstructured data: They may amount to 95% of all sources, of
which the vast majority are published and public sources. Unpub-
lished data, which are collected during interviews with employees,
experts, and so on, is also taken into account. When online databases
or Internet sources are the source of data, additional opportunities
arise connected with making queries, which allow for searching web
pages, their constant monitoring, and often the identification of
previously unknown sources of information.

3. Editorial processing and data storage. This is the key stage of the whole
process, which consists of processing the collected raw source data and
transforming it into strategic information. The issue of selectiveness
plays a vital role at this stage. As was observed by Herbert Simon,* the

problem does not lie in the scarcity of information but in its proper
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selection so that decision makers can have access to the most impor-
tant information.’! The key factors here are the broker’s very clear
understanding of the enterprise board’s needs, which should have
been determined at the first stage; the wider market context; the abil-
ity to select adequate information, and finally their synthesis. It must
be stressed that current information technology (IT) allows for only
limited support of these activities. Then this stage naturally leads to
the storage of data in the data warehouse, which allows for its further
processing, analysis, visualization, and distribution.

4. Distribution and visualization of information. The final stage is the
drawing up of the managerial informaton and its distribution to the
board. The key is the ability to select the essential information and
present it clearly. Having more soutces. of information at their dis-
posal than the rest of the employees; leaders can sometimes lose their
sense of direction more easily or follow the wrong track. Extensive
knowledge and the proper synthesis of information enable managers
to detect implicit relationships and anomalies, and most importantly,

they make them more sensitive to things that are strategically vital.

3.2.3.3. The Role of Bl in Strategic Information Management

BI systems designed. to support strategic decision making are often called
strategic information systems. These BI systems start the process by col-
lecting thesource information. This collecting takes place on the web, and
extract-transform-load (ETL) techniques (see section 2.4) can be employed
to integrate various sources of data for further analytical processing.

The most demanding part of the process is connecting sources
of information in which the stored data are largely unstructured. The
crucial point is to connect text documents with quantitative data—for
instance, the financial results of the company with its product strategy
report. Technically, it is possible to store data of different types in a data
warehouse, but only if they are connected with each other through the
primary key or identifier (see Figure 3.15).

If quantitative data describing companies, competing businesses, or
both are properly stored, benchmarking can be conducted on the level
of key performance indicators. At present, competitive benchmarking is

one of the standard management techniques and consists of comparing
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Figure 3.15. Example of connecting text data in the data warehouse.

Source: Based on Fulleborn and Meier (1999).

competing enterprises and theircactivities.. Making comparisons with a
company’s competitors on thedevel of KPI'is relatively easy. The difficulty
lies in the fact that data from external sources are nonnumerical (qualita-
tive) and usually unstructured (i.e., they are in various formats or lack clear-
cut and consistent nomenclature, uniqueness, etc.). The classic methods of
data processing (see/chapter 2) are of no use in such a situation. And that
means that most of the work at this stage is performed manually by a team
of information brokers. However, at least part of the processing can be ini-
tially done by automatic text data processing by means of text mining.*
Text data exploration consists of mining data from unstructured text

data. The following methods can be employed for text mining:

e Iext categorization. Automatic matching of the document with
formerly determined categories (e.g., putting dot-com docu-
ments about competitors into one of three categories: new
products and technologies, current events, or other).

e Text clustering. Automatic identification of sets (groups) of
documents that are similar because of one shared feature (e.g.,
the most frequent identical key word). For each identified
group, statistics are quoted (e.g., the most important shared
features of each group). In this approach, it is possible to iden-
tify duplicate and almost identical documents.

* Data extraction. Extracting from a text document some objects
that have shared semantic interpretation, such as people, orga-

nizations, places, things, events, and also relationships between
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identified objects (see Figure 3.16). Here it is also possible
to identify the language of the text or interpret abbreviations
used, dates, units of measurement, and so on.

e Editorial processing. Automatic processing of a document in
terms of spellchecking (i.e., correcting spelling and punctuation
mistakes) and summarizing (i.., identifying the most important

tasks and putting them together into a consistent text).

The last stage—that is, the visualization and distribution of information
if the data are stored in the data warehouse—is processediin the'same way
as the previously discussed management dashboards. The fundamental
difference lies in the necessity of presenting text data.

Our examination of the basics of business analysis concludes with a
reflection on the importance of strategic-information. In the next chap-

ter, advanced business data analysis methods will be presented.

ARMONK, N.Y. and CHICAGO - 28 Jul 2009; (BM (MYSE: IBM) and SPSS Inc. (Nasdag: SFSS)
today announced that the two companies have entered into a definitive merger agreement for
IBM to acquire SFPSE, a publicly-held company headguarterad in Chicago, in an all cash
transaction ata price of $50¢share, resulting in a total cash consideration in the merger of
appraximately 1.2 billion. The acquisition is subjectta SPSS shareholder approval, applicable
regulatory clearances and other customary closing conditions. it is expected to close later in
the second half of 2009,

This acquisition is expected to further expand |BM's Information on Demand (100 sofftware
portfolio and business analytics capabilities, including the range of offerings available through
IBM's recently-announced Business Analytics and Optimization Consulling organization and
netwaork of Anabdics Solution Centers. The acquisition is also expected to strengthen IBM's
Information Agenda initiative, which helps companies turn information into & strategic asset,

As companies attempt to control costs and use resources more wisely, IDC estimates that the
worldwide market for business analytics software will swell to $25 billion this year, arowing 4%
over 2008.(1)

Automatic extract of information

* Company 1: IBM

* Company 2: SPSS

* Key topic: Acquisition

* Content: Merger agreemnet

Figure 3.16. Example of automatic extraction of information from
the text.

Source: author.

This document is authorized for use only by Ching Yang at University of Wales Trinity Saint David until April 2014.
Copying or posting is an infringement of copyright. Permissions@hbsp.harvard.edu or 617.783.7860.



THE BASICS OF BUSINESS ANALYSIS 65

Recommended Literature

Business Analytics and Managerial Information

Davenport, T. H., & Harris, ]. G. (2007). Competing on analytics. Boston, MA:
Harvard Business School Press.

Davenport, T. H., Harris, J. G., & Morison, R. (2010). Analytics ar work: Smarter
decisions, better results. Boston, MA: Harvard Business School Press.

Kaplan, R. S., & Norton, D. . (1996). The balanced scorecard: Translating strat-
egy into action. Boston, MA: Harvard Business/School Press.

Williams, S., & Williams, N. (2007). The profit impact of business intelligence.

San Francisco, CA: Morgan Kaufmann.

Competitive Intelligence and Strategic Information

Day, G. S., & Schoemaker, P. ].{2006). Peripheral vision: Detecting the weak sig-
nals that will make or break your company. Boston, MA: Harvard Business
School Press.

Rainer, M. (2008). Competitive intelligence: Competitive advantage through analy-

sis of competition, markets and technologies. Berlin, Germany: Springer Verlag.

Web Mining

Linoff, G, & Berry, M/ (2002). Mining the web: Transforming customer data into
customer valuesNew York, NY: Wiley.
Markov, Z., & Larose, D. (2007). Data mining the web: Uncovering patterns in

web content, structure, and usage. New York, NY: Wiley-Interscience.

Text Mining

Feldman, R., & Sanger, J. (2000). Text mining handbook: Advanced approaches
in analyzing unstructured data. Cambridge, UK: Cambridge University Press.
Weiss, S., Indurkhya, N., Zhang, T., & Damerau, E (2004). Zéxt mining: Predictive
methods for analyzing unstructured information. Berlin, Germany: Springer Verlag.

Internet Resources

OLAP

Data Warehousing and OLAP. http://www.daniel-lemire.com/OLAP
OLAP Report. http://www.olapreport.com/

This document is authorized for use only by Ching Yang at University of Wales Trinity Saint David until April 2014.
Copying or posting is an infringement of copyright. Permissions@hbsp.harvard.edu or 617.783.7860.



66  BUSINESS INTELLIGENCE

Information Management

Business Intelligence Journal. hetp://www.businessintel.org/
Business Process Management Initiative. http://www.bpmi.org/

Balanced Scorecard Institute. http://www.balancedscorecard.org/

Strategic Information

Strategic and Competitive Intelligence Professionals. http://www.scip.org/
The CI resource Index. http://www.bidigital.com/ci

Open Source Intelligence. http://www.onstrat.com/osint/

EUROSINT Forum. http://www.eurosint.eu/

This document is authorized for use only by Ching Yang at University of Wales Trinity Saint David until April 2014.
Copying or posting is an infringement of copyright. Permissions@hbsp.harvard.edu or 617.783.7860.



