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OBJECTIVES

]

Lea n | ng By the end of this session, you will be able to:
* Understand advanced visualization techniques
G Od IS e Distinguish key visualization types

* Recognize big data and real-time challenges
e Use advanced Tableau and Power Bl features
* Build interactive geospatial visuals

e  Apply visualization to support decisions
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Advanced Data Visualization Techniques

* Moving from static charts to analytical systems

* Focus on extracting patterns, relationships, and decisions
* Visualization as a decision-support tool

e Used in forecasting, operations, and strategy
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Why Advanced Visualization Matters

e Basic charts answer: What happened?

e Advanced visualization answers: Why and what next?
e Enables faster and more accurate decisions

e Reduces uncertainty

IS ! Carlos J. Costa (ISEG) 2025/26 -4
v



Data - Insight - Decision

e Data: raw numbers

e Patterns: trends and relationships
e [nsights: interpretation

e Decisions: actions
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Types of Advanced Visualization

e Time Series
e Geospatial
e Network
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The Core Problem in Modern Data

* Too much data
o High Comp|EXity World Sales D40%|:|12%D11%|:.|10%..18%\:|9% Site Report

e, o . . . _sales —
e Cognitive limitations E—

* Risk of misinterpretation

It is a long established fact that a re-
ader will be distracted by the
readable content of a page when
looking at its layout.
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One Question per Chart

* One chart = one question
* Avoid mixing insights
* Simplicity improves clarity

b4 v

Bad, Vague Title Good, Memorable Title
Text explaining the data stated below.
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Time Series Concept

* Chronological data
 Dependency over time
e Used for forecasting

Sum of Sales by Month
50

aaaaaaaaaaaaaaaaaaaa
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Time Series Patterns

* Trend
e Seasonality
* Noise

y ™
e Anomalies Seasonality
Time series
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Trend Analysis

* Long-term direction
* Supports strategy

UP TREND DOWN TREND

Lower High
Higher High

Lower Low

Higher Low Lower High

Lower Low

Higher Low
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Seasonality

* Repeating patterns
* |mportant for forecasting
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Anomaly Detection

* Unexpected spikes
* Risk or opportunity
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Time Series Techniques

e Line charts
e Area charts
* Moving averages
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Overplotting Problem

* Too many lines
* Hard to read

| really saw something like this
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Solutions
* Filtering
* Highlighting
* Small multiples

50K
56K 5K 2K
40K

30K
20K
10K 38K 2K 0.5K
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Forecasting

* Built-in models
* No coding needed

A | B [ C [ D | E [ F [ G [ H [ J [ K | L
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3_ Feb 207 367 1000 ':’ Iz'
4 Mar 691 512 B38 1y

] Y
5| Apr 838 634 800 - LAY
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| 0 600 il.l | 455 0
8| Jul 996 74374 ji3 383 .. 165
9 Aug 413 400 Cig 27 ey =

—] 249 Sy - Y
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15 | O O O

* Time series predicts future
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Geospatial Concept

e Data + location

World regions according to the World Bank

Regions as defined by the World Bank.

1] North America [l Latin America and Caribbean [} Sub-Saharan Africa
B Middle East, North Africa, Afghanistan and Pakistan [l]l Europe and Central Asia ] South Asia
B East Asia and Pacific | | No data

Data source: World Bank OurWorldinData.org/world-region-map-definitions | CC BY
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Importance

* Location impacts decisions

M E! ]

Date Range

Last 7 Days
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* Choropleth

Bubble

Heatmap

Map Types

5';5 hts L
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Choropleth map

Color regions to show data like
unemployment rates or election results
on a map. Upload your own map or use
any of our more than 2000 maps. The
resulting map is responsive & interactive.

...

, .,

o . .o-
L]

a® "
Symbol map

Create symbols sized and colored
according to your data. Works great for
specific locations (like cities). Upload
your own map or use any of our more
than 2000 maps. The resulting map is

responsive & interactive

MoNAco I
e |
IRELAND

ITALY
SWITZERL.
AUSTRIA
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Choropleth Maps

* Color intensity
e Needs normalization

Life Expectancy at Birth
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Bubble Maps

* Size represents value
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Business Use Cases

e Sales
e Risk
* Logistics

IS ! Carlos J. Costa (ISEG) 2025/26 - 23
v



Pitfalls

* Misleading visuals
e Scaleissues

Latitude

-150 -100 -50 0 50 100 150
Longitude
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Advanced Mapping

Layers
* GIS integration

Real World > GIS Data Layers
Your Data
Transportation

\\} Boundaries & Demographics
\7 Landmarks

S
Water Features
,f

Elevations

Imagery
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Interactivity

oom
Tooltips

Maps show WHERE, not WHY

cCn mudit-flask-eb2-dev.elasticbeanstalk.com
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‘Donors' Interactive Dashboard

Visualizing donors across the US
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Network Concept

* Nodes represent entities and edges represent
connections between them

Node Link
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Use Cases

* Social networks
Fraud

Refinery A Refinery B Refinery C

R
produoed by f

Cd Metal
|
produced into

| Compaqgy

w

-
Zn concentrate

\
/ \ produced at

preduced at

‘/ced / produced at \
opd ot = et
Mine A Mme C MineD

\ /
opertes operales operates  operates

2

Company Company

Company

Carlos J. Costa (ISEG)

/ e/ ane! \

produced by yoduced by produced into = rodu i

" produced by
g First Solar (USA)
produced by
produced by
First Solar (MY)

produced intfirst Solar (DE)

Refinery A
e

e k produced by
Te Metal ~_ "™ __ Cu Metal

P W % produced by

produced into produced into \

6 pradkiost i \/
Reﬁnery c Reflnory D

Reﬂnery B

Smelter A > ‘
produced by

Blister Cu/
Anode slime

099'3‘95 cperates

Company Company
Cu co}ﬁ:\\trate

Company produced at  produced at

MineA Mine B

2025/26 - 28



Hairball Problem

Large networks often:
— become unreadable
— Too complex
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Constraints

e Screen

* Brain
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Solutions

* Filtering
* Clustering

Networks are exploratory

* Large datasets cannot be visualized directly in
raw form
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Big Data Problem

e Never visualize raw data

- Use Techniques 2O Qe
— Aggregation
— Sampling
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Real-Time

Real-time dashboards update continuously as new data arrives.
They are used for live monitoring and operational awareness.

— Finance
— loT
— Industry

Speed vs accuracy:

In real-time analytics, speed often comes at the cost of precision. Good systems
balance responsiveness with reliability.

00:04
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Advanced Features

e Static charts = Interactive dashboards
 Dashboards - Al-assisted analytics
* Tools support faster insight generation

Tools support thinking — they don’t replace it
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Tableau & Power Bl Capabilities (What
Matters)

* Natural language queries (Ask / Q&A)

e Built-in analytics (forecasting, trends)

* Interactive dashboards (filters, drill-down)
* Visual exploration of data
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Key Insight

* Tools do not create insights
* Analysts create insights
* Tools only accelerate analysis

Tableau and Power Bl don’t make decisions
(> Youdo
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Hands-on Lab

* Build a geospatial dashboard

* Add interaction (filters / drill-down)
* Combine map + supporting visual

* Extract one clear business insight
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