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Business Intelligence

What is Business Intelligence?
Business Analytics

Bl Products and vendors
Datawarehouse

Predictive analytics

Big Data Analytics

Internet of Things (1oT)

Location Analytics and Geographic Information
Systems

Decision Support for Senior Management
e Decisions Support Technigues
Multidimensional Structure
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What Is Business Intelligence?
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What Is Business Intelligence?

e Business intelligence
— Infrastructure for

e collecting, \

e storing data produced by business
e analyzing

— Databases, data warehouses, data marts
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Business Intelligence

e Goal Is to deliver accurate real-time
Information to decision makers

e Main analytic functionalities of Bl systems
— Production reports
— Parameterized reports
— Dashboards/scorecards
— Ad hoc query/search/report creation
— Drill down
— Forecasts, scenarios, models
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Business analytics

e Tools and techniques for analysing data
o OLAP, statistics, models, data mining
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Business intelligence vendors

— Business intelligence and analytics software

— E.g. Pentaho, Jasper, Qlikview, Tableau,
PowerBl, Metabase ...
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Data Warehouse

e Central repositories

e Integrate data from one or more
disparate sources.

e Store current and historical data in one
single place

e Are used for creating analytical reports
for workers throughout the enterprise.
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Data Warehouse Components

reports
i * OLAP
« Data mining
Information
Directory

Laudon & Laudon (2012)
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Data Warehouse

Data Warehouse Components

Operational, External, .
and Other Databases Analytical
Data Store
Data Enterprise I
Management Warehouse
Data Acquisition > Data Analysis
______________
........... o
Metadata
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Data Warehouse
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Predefined Production Reports
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g | BUSINESS FUNCTIONAL AREA PRODUCTION REPORTS

H d| Sales Forecast sales; sales team performance; cross-selling;
U N sales cycle times

N R service/call center Customer satisfaction; service cost; resolution rates;
_Cr E churn rates

1| g| Marketing Campaign effectiveness; loyalty and attrition; market
d R basket analysis

N T|| Procurement and support Direct and indirect spending; off-contract purchases;
AS supplier performance

; Supply chain Backlog; fulfillment status; order cycle time; bill of
1 materials analysis

g | Financials General ledger; accounts receivable and payable; cash
A flow; profitability

g H| Human resources Employee productivity; compensation; workforce

al o demographics; retention

I{r
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Predictive Analytics

e Uses variety of data, techniques to predict future
trends and behavior patterns

— Statistical analysis
— Data mining
— Historical data
— Assumptions

e |ncorporated into numerous Bl applications for
sales, marketing, finance, fraud detection, health
care

— Credit scoring
— Predicting responses to direct marketing campaigns
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Predictive Analytics

‘! Carlos J. Costa (ISEG) 2023/24 - 14



https://trends.google.com/
https://trends.google.pt/trends/explore?date=all&q=%2Fg%2F11_p4w4lm,%2Fg%2F125n18f5v,%2Fm%2F03c6__1,%2Fg%2F1z3t20rmg
https://trends.google.pt/trends/explore?date=all&q=%2Fg%2F11_p4w4lm,%2Fg%2F125n18f5v,%2Fm%2F03c6__1,%2Fg%2F1z3t20rmg
https://trends.google.pt/trends/explore?date=all&q=%2Fg%2F11_p4w4lm,%2Fg%2F125n18f5v,%2Fm%2F03c6__1,%2Fg%2F1z3t20rmg
https://trends.google.pt/trends/explore?date=all&q=%2Fg%2F11_p4w4lm,%2Fg%2F125n18f5v,%2Fm%2F03c6__1,%2Fg%2F1z3t20rmg

Predictive Analytics

MEASURING THE DIFFICULTY AND VALUE OF ANALYTICS

Value

Foresight

What happened? Why did it happen? What will happen?

Descriptive analytics Diagnostic analytics = Predictive analytics

Difficutly

Source: Gartner
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Ig Data Analytics

As of 2011, the global size of
data in healthcare was

By 2014, it's anticipated

40 ZETTABYTES It's estimated that there will be
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have cell = . &
Data B
B

400 MILLION TWEETS
are sent per day by about 200
million menthly active users

30 BILLION

PIECES OF CONTENT
are shared on Facebook

every month

Mest companies in the
U.S. have at least

100 TERABYTES
of dal.; Sl‘(‘!fed &

[}
B

WORLD POPULATION: 7 BILLION

The New York Stock Exchange = ?aduwg Ec'a‘rg B;{v«g close to
captures ! M

] TB UF TRAUE m ( (6 ) that menitor items such as
INFORMATION ( \ =7 fuel level and tire pressure

during each trading session

Volume,

Poor data quality costs the US
economy around

don't trust the information
they use to make decisions '

P I

S

Velocity

ANALYSIS OF
STREAMING DATA

Veracity

UNCERTAINTY
OF DATA

n one survey were unsure of
how much of their data was.
inaccurate

By 2016, it is projected
there will be

18.9 BILLION
NETWORK
CONNECTIONS
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‘Sowrces: McKinsey Global Instituge, Twitter, Cisco, Gartner, EMC, SAS, I8M, MEPTEC, GAS
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Big Data Analytics

e https://www.youtube.com/watch?v=6seM
omYUEzo
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Big Data Analytics

e Big data: Massive datasets collected from
social media, online and In-store customer
data, and so on

e Help create real-time, personalized shopping
experiences for major online retailers

e Smart cities
— Public records
— Sensors, location data from smartphones

— Ability to evaluate effect of one service change
on system
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Internet of Things (loT)




Internet of Things (loT)

e Collection and use of data generated by
Sensors

e Creating huge streams of data from web
activities, sensors, and other monitoring
devices
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Location Analytics and Geographic
Information Systems

e |ocation analytics

— Ability to gain business insight from the location
(geographic) component of data
e Mobile phones
e Sensors, scanning devices
e Map data

e Geographic information systems (GIS)
— Ties location-related data to maps

— Example: For helping local governments
calculate response times to disasters
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Location Analytics and Geographic
Information Systems

e Google Maps
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Decision Support for Senior
Management

Power Users: Casual Users:

Producers Capabilities Consumers

(20% of employees) (80% of employees)
IT developers Production Reports Customers/Suppliers

Operational employees

Super users
Senior managers
Dashboards/Scorecards
Business analysts
Ad hoc queries; Drill down Managers/Staff
Search/OLAP

Analytical model
meiestmegeen Forecasts; What if

Analysis; statistical models Business analysts

Laudon & Laudon (2012)
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Decision Support for Senior
Management

e ESS: decision support for senior management

— Help executives focus on important performance
Information

e Balanced scorecard method

— Measures outcomes on four dimensions
e Financial
e Business process
e Customer
e Learning and growth

— Key performance indicators (KPIs) measure each
dimension
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Decision Support for Senior
Management

The Balanced Scorecard Framework

Rockwater’s Strategic Objectives

Return on Capital

Cash Flow

Project Profitability
Reliability of Performance

-
“As our customers’ Strategy

preferred provider,
we shall be the

industry leader. Services that Surpass Needs |
This is our mission.”

Value for Money Tier |
Competitive Price Tier ||
Hassle-Free Relationship
High-Performance Prolessionals
Innovation

Shape Customer Requirement
Tender Effectiveness

Quality Service

Safety/Loss Control

Superior Project Management

Customer Satisfaction

Continuous Improvement

Quality of Employees Conlinuous Improvement

Shareholder Expectations Product and Service Innovation

Empowered Work Force

Kaplan & Norton (1993)
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Decision Support for Senior
Management

e Key Performance Indicator (KPI)
— Is a type of performance measurement.

— the physical values which are used to
measure, compare and manage the overall
organizational performance

— evaluate the success of an organization or
of a specific activity (e.g. programs,
projects, products and other initiatives).
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Decision Support for Senior
Management

e Key Performance Indicator (KPI)
e Strategy -> Objectives
e KPY= Objectives +Measurements

e Must be SMART
« Specific
* Measurable
« Achievable
* Relevant (aligned with strategy).
« Time-bound (reached in specific time range)
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Decision Support for Senior
Management

e Business performance management (BPM)

— Translates firm’s strategies (e.qg., differentiation,
low-cost producer, scope of operation) into
operational targets

— KPIs developed to measure progress toward
targets

e Data for ESS

— Internal data from enterprise applications

— External data such as financial market
databases

— Drill-down capabillities
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Decisions Support Technigues

e Decision-support systems
— Support for semistructured decisions

e Use mathematical or analytical models

e Allow varied types of analysis
— “What-if” analysis
— Sensitivity analysis
— Backward sensitivity analysis

— Multidimensional analysis / OLAP
e For example: pivot tables
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Decisions Support Technigues

Sensitivity Analysis

Total fixed costs 19000

Variable cost per unit 3

Average sales price 17

Contribution margin 14

Break-even point 1357

Variable Cost per Unit

Sales 1357 2 3 4 5 6

Price 14 1583 1727 1900 2111 2375
15 1462 1583 1727 1900 2111
16 1357 1462 1583 1727 1900
17 1267 1357 1462 1583 1727
18 1188 1267 1357 1462 1583

—  ————————— N

Laudon & Laudon (2012)
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Decisions Support Techniques

A Pivot Table
Examining Customer Regional Distribution and Advertising

(] d 9o I= MIS13 Figure 12-6 [Compatibiity Mode] - Microsoft Excel | PivotTable Tools. =@ =
- Home New Tab Insert Page Layout Formulas Data Faven View Developer Ophions Design e @ =2
=u A 2 DA = Vo = \wrap Tex S | 5 B35, T T = E AunoSum - \

3 - Arial 0 A A - ¥ = Wrap Ted General ’ﬂ & o ) 1 L8 . i 7 }}
Pate B ZU- H- N-A- EF W E® Haegacmw- $-% 0 B4 :Zfé::fn"; i S';:: L | et DTt | o chaae * ol
Chpboard s Font - Lsagnment s Nunber ° Myies o Edhing

n - A Count of CustiD v
A=A B | c D E F G [ H = J I K L M N 0 3a]
1 Count of Cust iD [Source ~ )
2 Region -[Emal___Web __|Grand Total]

3 CustiD Region Payment Source Amount Product Time Of Day i East 24 7 101
4 10001 East Paypal Web | pivotTable Field List v x| North 28 64 a2
5| 10002 West  Credit Web T 33 73 106
6 10003 Notth  Credit Web| Choose fiekds to add to repet: B |wes 57 154 211
7 10004 West Paypal Emal @custo | Grand Total 142 368 510
8 | 10005 South  Credit Web| Z]region ,
9 10006 West  Paypal EMal | Jroyment 1
10 10007 East Credit Web| source ‘
1 10008 West Credit Web| [ amount |
12| 10009 West  Paypal Wab| Meroduct ,
13 10010 South  Paypal Web| |[]Time of Day |
14 10011 South Paypal Emad
15 10012 East Credit Web |
16 10013 North Paypal Waeb!
17 10014 East Credit Web| Orag fields between areas below:
18 10015 West Credit Web| 'V Report Fiter 23 Column Labels
19 10016 West Paypal Wab, Sowce al
|
[ Row Labels T Values i -
Marn mg12e 3 Regen v | [ Cowtof om0 v [« PR
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Laudon & Laudon (2012)
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Decisions Support Technigues

e Group Decision-Support Systems (GDSS)

— Interactive system to facilitate solution of
unstructured problems by group

— Specialized tools
e Virtual collaboration rooms

e Software to collect, rank, edit participant ideas and
responses

— Promotes collaborative atmosphere, anonymity

— Cisco’s Collaboration Meeting Rooms Hybrid
(CMR)

— Skype for Business
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Multidimensional structure

e a variation of the relational model that
uses multidimensional structures to
organize data and express the
relationships between data

O'Brien & Marakas (2009).
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Dimensional Schema

e Primary keys

e Foreign keys

e Fact tables

e Dimension Tables

e Star schemas

e Snowflake schemas
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Primary key

e A primary key Is a column or a set of
columns In a table whose values
uniquely identify a row In the table.

e Arelational database is designed to
enforce the uniqueness of primary keys
by allowing only one row with a given
primary key value in a table.
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Foreign key

e IS a column or a set of columns in a table
whose values correspond to the values of the
primary key in another table.

e |In order to add a row with a given foreign key
value, there must exist a row in the related
table with the same primary key value.

e The primary key/foreign key relationships
between tables in a star or snowflake schema,
sometimes called many-to-one relationships,
represent the paths along which related tables
are joined together in the database.
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Dimension tables

e A dimension table Is a table In a star or
snowflake schema that stores attributes
that describe aspects of a dimension.

e For example, a time table stores the
various aspects of time such as yeatr,
guarter, month, and day.

o A foreign key of a fact table references
the primary key in a dimension table in a
many-to-one relationship.
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Fact table

e A fact table is a table in a star or
snowflake schema that stores facts that
measure the business, such as sales,
cost of goods, or profit.

e Fact tables also contain foreign keys to
the dimension tables.

e These foreign keys relate each row of

data in the fact table to its corresponding
dimensions and levels.

\IS ! Carlos J. Costa (ISEG)
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Snowflake schemas

¢ Asnowflake schema can have any number of dimensions and each dimension can have any
number of levels.

Snowflake Schema

Dimension 1 || Dimension 1 .| Dimension 1
Level 3 i Level 2 1 Level1

Fact Table

3_
3_

| Dimension 2 || Dimension 2 .| Dimension 2

e snowflake schema with two dimensions,

each having three levels.

Source: IBM
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Star schemas

e A star schema can have any number of dimension tables.

e The multiple branches at the end of the links connecting the
tables indicate a many-to-one relationship between the fact
table and each dimension table.

ema
ﬁ Diw.rrfnmn [0 Eammuon
[
Fact Table
H o
e | f %J s

e star schema with a single fact table and four dimension tables.
Source: IBM
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Snowflake vs. Star Schema

Comparison chart

Ease of
maintenance /
change

Ease of Use

Performance

Tyvpe of

Datawarehouse

Joins

Dimension table

When to use

Normalization/
De-Normalization

Data model

Snowflake Schema

No redundancy and hence more
easy to maintain and change

More complex queries and hence
less easy to understand

More foreign kevs-and hence more
query execution time

Good to use for datawarehouse
core to simplify complex
relationships (many:many)

Higher number of Joins
It may have more than one

dimension table for each
dimension

When dimension table is relatively
big in size, snowflaking is better as
it reduces space.

Dimension Tables are in

Normalized form but Fact Table is
still in De-Normalized form

Bottom up approach

Carlos J. Costa (ISEG)

Star Schema

Has redundant data and hence less
easy to maintain/change

Less complex queries and easy to
understand

Less no. of foreign keys and hence
lesser query execution time

Good for datamarts with simple
relationships (1:1 or 1:many)

Fewer Joins

Contains only single dimension
table for each dimension

When dimension table contains
less number of rows, we can go for
Star schema.

Both Dimension and Fact Tables
are in De-Normalized form

Top down approach
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