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What Is Business Intelligence?
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Business Intelligence

€ il

Goal is to deliver accurate real-time Main analytic functionalities of Bl
information to decision makers systems

Production reports

Parameterized reports
Dashboards/scorecards

Ad hoc query/search/report creation
Drill down

Forecasts, scenarios, models
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Business intelligence vendors
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Data Warehouse

s Operational 4
Data
pu— Data Warehouse Components
Customer
Data
INTERNAL |
DATA
SOURCES : q
Manufacturing
Data |
N <@ * Queries and
Historical reports
Data i * OLAP
\_ « Data mining
A
- Information
EXTERNAL External Directory
DATA Data
SOURCES

Laudon & Laudon (2012)
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Predictive 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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‘ It's estimated that

40 ZETTABYTES -~
ABYTE O e 2.5 QUINTILLION BYTES

3 THILLION BIGAE

J TRILLION GIGABYTE

of data will be created by
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LA of Big

Data

6 BILLION
PEOPLE

have cell
phones

Most companies in the
U.S. have at least

100 TERABYTES

10,000 GIGABYTES

of data stered

The New York Stock Exchange e g Modern cars have close to
captures - & . 100 SENSORS

178 OF TRADE @ Q ( @U] that monitor items such as
INFORMATION ( A =7 fuel level and tire pressure

during each trading session

WORLD POPULATION: 7 BILLION

Velocity

ANALYSIS OF
STREAMING DATA

By 201°
4.4 MILLION IT JOBS

By 2016, It is projected Q
there will be

18.9 BILLION
NETWORK
connections YY

YYyYYyYyYyyyYyyvyy
2o QO SRRRRRREE

Sowrces: McKinsey Global Instituze, Twittor, Cisco, Gartner, EMC, SAS, 18M, MEPTEC, GAS
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As of 2011, the global size of
data in healthcare was
estimated to be

150 EXABYTES

61 BALLION CIGARYTES

By 2014, it's anticipated
there will be

420 MILLION
WEARABLE, WIRELESS
HEALTH MONITORS

4 BILLIDN+
HOURS OF VIDED
are watched on
) YouTube each month

400 MILLION TWEETS

are sent per day by about 200
million moenthly active users

30 BILLION
PIECES OF CONTENT
are shared on Facebook
every month

Poor data quality costs the US
economy around

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

Veracity

ol S UNCERTAINTY
S OF DATA

in one survey were unsure of
how much of their data was
inaccurate
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Internet of Things (loT)
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Location Analytics and
Geographic Information Systems
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Power Users:
Producers
(20% of employees)

IT developers

Super users

Business analysts

Analytical modelers

Bl Users

Capabilities

Production Reports

Para

Dashboards/Scorecards

Ad hoc queries; Drill down
Search/OLAP

Forecasts; What if
Analysis; statistical models

Casual Users:
Consumers
(80% of employees)

Customers/Suppliers
Operational employees

Senior managers

Managers/Staff

Business analysts

Laudon & Laudon (2012)



The Balanced Finanolals

Objectives Measures Targets Initiatives

Scorecard s
~= N
| |
N

Customer

Objectives Measures Targets Initiatives

°'"'"°'*"°' Vision and

=

Learning and Growth

Objectives Measwres Targets Initiatives

Carlos J. Costa (ISEG)

*To satisfy our
shareholders
and
customers,
what business
processes
must we
excel at?”

Internal Business Process

Objectives Measures Targets Initiatives
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Decision Support for Senior
Management

The Balanced Scorecard Framework

Rockwater’s Strategic Objectives

Return on Capital

Cash Flow
Project Profitability

The Vision

=
o
c
@
=
iC

Reliability of Performance

Value for Money Tiar |
Competitive Price Tier |l

“As our customers’ Strategy Hassle-Free Relationship

preferred provider, High-F‘Eir‘ﬁ::rman-:e Professionals
we shall be the Innovation

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

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)



Decision Support for Senior
Management
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Decision Support Systems

Allows support for semi structured decisions

@
[

Use mathematical or analytical models

“What-if”” analysis

AI IOW d Val’lety Of Sensitivity analysis
an aIyS | S: Backward sensitivity analysis

Multidimensional analysis / OLAP (ex: pivot tables)

([
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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

Laudon & Laudon (2012)



A Pivot Table

Examining Customer Regional Distribution and Advertising
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Group Decision-Support Systems
(GDSS)

* Voting
* Brainstorming
* Other techniques

4! Carlos J. Costa (ISEG) GD 2022/23 - 21




‘ I | l!l Lisbon School U
.:‘ : of Economics

& Management LISBOA
v sidade sboa —
UNIVERSIDADE
OE LISBOA

Carlos J. Costa

DATA VISUALIZATION
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Data visualization
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Problems with data visualization
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Problems with data
visualization
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Memory

Short Term
memory

Stages of Memory Formation

High

N o
. \_Iconic memory
o] 1
g 3 Short-term memory
b v /
_3 \ Intermediate-term
o .~ memory e
5 -
b -
&

‘ \Long-term
memory
Low s

* .
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$250K

$200K

$150K

$100K

$50K
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Gestalt’s principles

Proximity and
Similarity
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Closure and Simmetry

L

S0 R
dBi) kG

1 I [ {BTA
R [ E[R{RRH
I 1

2 (| B[350

Carlos J. Costa (ISEG)

Continuity

Simetry and continuity

Figure-Ground

gEE‘:i*“:ET‘

e

ol e = s

(9]
)

GD 2022/23 - 27




v

Carlos J. Costa (ISEG)

Colour

(A) Qualitative (isoluminant)

I I
e
(B) Sequential (single hue)
- NI
.

(C) Sequential (multi hue)

(D) Diverging
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Character Fonts

Text Indent
Font Fam"y Lorem-u?su.m doFor sit .
amet, consectetur adipiscing elit. Morbi
. . id magna a lorem sollicitudin
serif Sans serif 5 - .
e fermentum, Pellentesque suscipit ante Font Size
& H { o """ Jorem, bibendum luctus enim imperdiet TRx
D.sp'og ane W'rlt'mﬂ id. Phasellus finibus nisi lectus, at
pharetra libero cursus a. Nulla fringilla
Monospace elit eu lacus molestie volutpat.

Letter spacin

Typography is good for design

Normal [talic Oblique
Black Bold Regular Light hin
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Good Dashboard

@

Design
for a target

The 15 Rules to Design a Perfect Dashboard

 © 4

Keep everything
at a glance

O

Keep it simple

L

Align elements

http://sql.bi/dashboard

NN

Be consistent

6 7 8 9 10
Highlight the most Shorten the Show the
. . Be clear Start from zero
relevant information numbers context
11 12 13 14 15
Choose the Design dashboards, sh ati Leave the Pick the
right colors not reports oW variations noise off right charts

Carlos J. Costa (ISEG)
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What would
you like to
show?

Circular Area

A

Many Periods Cyclical Data Chart
] Noan-Cyelical
e i + “D:: e W Line Chart
W FewPeriod || SigleFow | —#| Column Chart
W Cateporics
* M
Comparision g Cat::nc:ics — —#  Line Chart
Twao Variables Varable width
. M per item r Column Cart
.\i Table or table
Ameng 1 M % yithembehed
items S| Categaries
™ . e chart
Cme Vanabe 4 M
e vanhe pery eyl W BarChant
item N items
¥ For 1 lFew ke Column Chart
Categories e o I
Single Column
i stributi — i - —
Distribution Vaziahle Few data Points — o | Histrogram
"l Many Diata o i
Paints Line histogram
\ Two
i | variables o T T B S —» sliter e
Tree
F
<ariahles | 3D Amea Chart
— — .
4 Changing | cewperioge |0 ] D;!;AR""‘““ P Tacked 100%
Ower Time | ewtera |Me1':::es column Chart
Et
I'i[ Relative and
absalute Eta.cked Column
Difference Chart
Matters
E ) )
Mane Perind D;!;AR""‘““ — —— 1 Stacked 100%
any 5 ifferences Aven Chart
| Matter
Iil i Relative and
L. Absolhte — W Stacked Area
ST Differences Chart
Matter
4 Sutic 9"“’1’:2"“ off ) Pie Chart
Accumulation o o
. | of Substraction T TWaterfall Cahrt
to Tatal
4 - Stacked 100%
I| Components of T ¥ Column Chart
| Components with
Subcomponents
i . . Twm
¥ Relationship Vasiahles - Scatter Chant
g Tn= Bubble Chart
variables >
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OLAP

Projected
Actual

Nuts

PRODUCT Bolis

Washers

Screws

East

West
Central

REGION
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Multidimensional Data Model

« 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

Y

Primary keys

Foreign keys

Fact tables

HWOH

Dimension Tables

Star schemas

x K

Snowflake schemas
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What is a Primary
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Foreign Key

Customer Contact
FirsiName | LasCName CustlD Custlld | Contacilaforsation ContactTy pe
E Lanne Slayeng 101 101 | 5552653 ok
hlary Cuirngn 102 101 | 6550057 Ced
Sk Sleyensdn 103 102 | 5558816 ‘WWork
Drvew Lakeman 104 104 | 5550940 ok
Eva Plumimes 195 103 | 5550650 Work
Parent Table HH'""? 101 | 555-8855 Home
ey

105 | Plummenfakoomms com Emaid

\ 1m Stevaraifak cormins GO Ermad
O 1o Many 101 RS CTAT Fax

Relationship .I" 103 SteversoniZakcomms.com | Emaid
105 B85 5675 WWork
102 Dritrnandiak Cormimes Com Emad
Foreign
Kay Child Table
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Dimension tables

DIMENSION

DIMENSION

FACT TABLE
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Fact Table

DIMENSION

FACT TABLE

DIMENSION
DIMENSION
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Snowflake schemas

£ D_CUST
F F_SALES

CUST_ID

C5T_CD

CST_NM Sl 7 D_PROD
PROD_ID
CST_CITY PROD_ID

DT_SALE
CST_CNTRY PROD CD
DT_PROC -
CST_TYEE : PROD_NM
SALE_TYPE_ID
C5T_DOB PROD_TYPE

ORDER_STAT_ID

PROD_CAT

SALE_STAT_ID
UNIT_COST
UNIT_PRICE
ary

D

[T CUST_TYP_CATGRY
\ CST_TYPE 7 D_STAT

CUST_SUB_CAT STAT_ID
CUST_CAT STAT_CD

STAT_NM
Field4
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Star schemas

| Visits | Gender

1 Beauty Salon 1 Gender

F Gender
52 | Group
1 Job

1l Name

EH Beauty Salon

1 Beauty Salon
1 Group
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Ease of
maintenance /
change

Ease of Use

Query

Performance

Type of
Datawarehonse

Joins

Dimension table

When to nse

Normalization/

De-Normalization

Data model

-
=i ‘U::
gy

Snowflake Schema

No redundancy and hence more
easy to maintain and change

More complex queries and hence
less easv to understand

More foreign keyvs-and hence more
query execution time

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

Higher number of Joins

It may have more than one
dimension table for each
dimension

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

Dimension Tables are in

MNormalized form but Fact Table is
still in De-Wormalized form

Bottom up approach

D &
|

[

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:manvy)

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-Mormalized form

Top down approach GD 2022/23 - 42



