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Tribute	to	Sir	Ronald	Fisher
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Nowadays	….
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Growth of Digital	Data



Growth of Digital	Data
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Tools:	time	ago	…
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TOOLS Problems



Understanding Data
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A	report	from	2001
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A	report	from	2011	and	a	book	from	2014
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Who	is	Generating	Data?

• The	progress	and	innovation	is	no	longer	hindered	by	the	ability	to	collect	data

• But,	by	the	ability	to	manage,	analyze,	summarize,	visualize,	and	discover	
knowledge	from	the	collected	data in	a	timely	manner	and	in	a	scalable	fashion
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Social	media	and	networks
(all	of	us	are	generating	data) Scientific	instruments

(collecting	all	sorts	of	data)	

Mobile	devices	
(tracking	all	objects	all	the	time)

Sensor	technology	and	networks
(measuring	all	kinds	of	data)	



The	Model	Has	Changed…

• The	Model	of	Generating/Consuming	Data	has	Changed
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Old	Model:	Few	companies	are	generating	data,	all	others	are	consuming	data	

New	Model:	all	of	us	are	generating	data,	and	all	of	us	are	consuming	data	



The 3V’s
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1-Scale	(Volume)

• Data	Volume
• 44x	increase	from	2009	2020
• From	0.8	zettabytes to	35zb

• Data	volume	is	increasing	
exponentially	
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2-Complexity	(Varity)
• Various	formats,	types,	and	structures
• Text,	numerical,	images,	audio,	video,	
sequences,	time	series,	social	media	data,	
multi-dimensional	arrays,	location,	etc…

• Static	data	vs.	streaming	data		
• A	single	application	can	be	
generating/collecting	many	types	of	data		
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To	extract	knowledgeè all	these	types	of	data	need	to	linked	together



3-Speed	(Velocity)

• Data	is	begin	generated	fast	and	need	to	be	processed	fast
• Online	Data	Analytics
• Late	decisions	èmissing	opportunities
• Examples

• E-Promotions:	Based	on	your	current	location,	your	purchase	history,	what	
you	like	è send	promotions	right	now	for	a	store	next	to	you

• Healthcare	monitoring:	sensors	monitoring	your	activities	and	body		è any	
abnormal	measurements	require	immediate	reaction

• Event	Detection	from	telecommunication	networks	->	bursts	in	calls	activity
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Some	Make	it	4V’s
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Data	in	Motion

• OLTP:	Online	Transaction	Processing			(DBMSs)
• OLAP:	Online	Analytical	Processing			(Data	Warehousing)
• RTAP:	Real-Time	Analytics	Processing		(Big	Data	Architecture	&	technology)
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Value	of	Information
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Machine	Learning:	
Understanding	data
gives	computers	the	ability	to	learn	without	being	explicitly	programmed
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Supervised:	Classification
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Classifying people	or	things	into	groups	by	recognizing	patterns



Regression: Function Approximation 
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Find a relationship between a dependent continuous variable 
and one or more independent variables. 



Cluster	Analysis

• Clustering	people	or	things	into	groups	based	on	their	attributes	
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Association	Analysis	
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What	does	it	goes	with?	



Sequence	Analysis	

• Trajectories	from	GPS	devices.	 Where	are	we	going?
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Social	Network	Analysis	

• People	communicate	with	people.	Who	are	the	pivots?	
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Applications
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See	the	differences

• Machine	learning	used	to	take	place	behind	the	scenes:	
• Amazon	mined	your	clicks	and	purchases	for	recommendations,	
• Google	mined	your	searches	for	ad	placement,
• Facebook	mined	your	social	network	to	choose	which	posts	to	show	you.	

• Nowadays,	machine	learning	is	on	the	front	pages	of	newspapers,	
and	the	subject	of	heated	debate:	

• Learning	algorithms	drive	cars,	
• Translate	most	popular	human	languages,	speech to	text
• Won	Kasparov,	won	Lee	Sedol,	won	at	Jeopardy!	
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Automatic	Translation
• Google's	approach:

• Looking	at	masses	of	data	in	parallel	produced	far	better	translations	than	the	
old	algorithm-driven	method.	

• the	English	and	French	translations	of	various	public-domain	texts	
• EC	legislation	translated	to	several	European	languages

• The	bigger	the	corpus,	or	body	of	parallel	texts,	the	better	the	results.
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Text	Mining
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Google	Flu Trend

• Five	years	ago,	a	team	of	researchers	from Google announced	a	
remarkable	achievement	in	one	of	the	world’s	top	scientific	journals,	
Nature.	

• Without	needing	the	results	of	a	single	medical	check-up,	they	were	
nevertheless	able	to	track	the	spread	of	influenza	across	the	US.	
What’s	more,	they	could	do	it	more	quickly	than	the	Centers	for	
Disease	Control	and	Prevention	(CDC).	

• Google’s	tracking	had	only	a	day’s	delay,	compared	with	the	week	or	
more	it	took	for	the	CDC	to	assemble	a	picture	based	on	reports	from	
doctors’	surgeries.	Google	was	faster	because	it	was	tracking	the	
outbreak	by	finding	a	correlation	between	what	people	searched	for	
online	and	whether	they	had	flu	symptoms.

• Big	data:	are	we	making	a	big	mistake?
• Tim	Harford,	FT	Magazine,	March	2014
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Telecommunications
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Mobile	phones	provide	maps	of	the	Portuguese	population	density	near	real-time
Publico	24/11/2014



Large Scale Social-Network	Analysis
• The	streams	of	Call	Detail	Records	(CDR's)	generating	from	these	devices	
provide	a	powerful	abstraction	of	social	interactions	between	individuals,	
representing social	structures.

• A	case	study
• Call	Detail	Records	(CDR)	log	files:

• 6	million	of	users.
• 10	million	calls	per	day	(on	average).

• CDRs	implicitly	defines	a	network,	
• nodes	are	clients.	
• edges	corresponds	to	a	call	between	two	clients.
• The	stream	of	phone	calls	defines	a	network	stream.

• Goals:
• Identify communities
• Track the evolution of communities
• Business	Goals:

• Fraud detection
• Prevent churn
• Tarifs



Large Scale Social-Network	Analysis
• Mobile	phones	are	powerful	tools	to	connect	people.	
• The	streams	of	Call	Detail	Records	(CDR's)	generating	from	these	devices	
provide	a	powerful	abstraction	of	social	interactions	between	individuals,	
representing social	structures.

1)	unsocial - rarely	makes	phone	calls..
2)	small	network	- few	calls	to	neighbors
3)	nagging - often	calls	to	call	centers	
4)	social - connected	to	a	lot	of	friends	which	are	interconnected	together



Dynamic	Community	Mining

30.1.17 MAESTRA	- Learning	from	Massive,	Incompletely	annotated,	
and	Structured	Data 38
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Dynamic	Community	Mining	and	Tracking

Vitor	Cerqueira,	Dinâmicas	de	Comunidades	em	Redes	Sociais	de	Grande	Dimensão,	MADSAD	
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High-speed	streaming	Networks

Shazia	Tabassum, João Gama:	Evolution	Analysis	of	Call	Ego-Networks. DS 2016



Transportation	Systems
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Real-time	Taxi-Passenger	Demand	Prediction

• Predict	for	each	taxi-stand	in	Porto,	the	passenger	demand	
for	a	forecasting	horizon	of	30	minutes;

• Real	World	Deployment	on	Porto,	Portugal;

30.1.17 L.Matias, J.Gama, M.Ferreira, J.Moreira, L.	Damas:	Predicting	Taxi-Passenger	Demand	Using	Streaming	Data. IEEE	Trans.	Intelligent	Transportation	
Systems,	2013 42



Taxi-Passenger	Demand	Prediction
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A	Prototype	on	the	Recommendation	Model

30.1.17 MAESTRA	- Learning	from	Massive,	Incompletely	annotated,	
and	Structured	Data 44

[Moreira-Matias	et	al.,	2012,2013,2013a]



Health
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The	future	of	clinical	decision
Hospital	S.	João,	Porto



Arquitetura



Monitoriza em tempo real, avalia o perfil de cada
paciente e o seu risco relativo
Alerta as equipas médicas para eventos críticos,
tendências e relações problemáticas entre factos
aparentemente não relacionados.



VITAL:	risk indices
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Reconhecimentos Internacionais

Big Data & Analytics Solution of the 
Year, Londres, Março 2014

Microsoft Innovation Award 2014, Florida, 
E.U.A, Fevereiro 2014

Reconhecimento como mais inovadora
solução no apoio à Decisão Clínica



Recommender	Systems
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Recommender	Systems
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To	Conclude
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Virtualization	of	the	World

•We	are	living	in	a	connected	virtualized	world
• Large	luxury	fashion	(FARFETCH)	has	no	shops
• Largest	taxi	company	owns	no	taxis	(UBER)
• Largest	phone	company	own	no	telco	
infrastructure	(Skype,	WhatsApp)

•Most	popular	media	creates	no	content	
(Facebook)

• Largest	movie	house	owns	no	cinema	(Netflix)

55



56



Applications	IoT Analytics
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That’s	all	folks	!
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Strengths
• Any	time	any	where
• Information	24/7
• Personalization

Weaknesses
• Much more	cahotic,	and risky
• Laws and Ethics not yet defined

• Full	of	Innovation	opportunities	
• Is	the time	of small companies

• Privacy
• Trustabilty

Opportunities Threats

The	Future	is	here

• The	world	is	faster	and	smaller
• Small	devices	are	becoming	intelligent	and	reactive
• Able	of	predictive	self-diagnosis;



Quotes

• Data	is	the	new	oil.	~	Clive	Humby
• Information	is	the	oil	of	the	21st	century,	and	analytics	is	the	
combustion	engine.	~	Peter	Sondergaard,	SVP,	Gartner	Research

• In	God	we	trust.	All	others	must	bring	data.	~	W.	Edwards	Deming,
• Data	Scientist:	The	Sexiest	Job	of	the	21st	Century
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Thank	you!!
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