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Big	Data	Examples	







Data	Mining	&	Privacy	
•  Privacy		

–  I	want	information	to	be	used	only	for	my	benefit		
•  Confidentiality:	

–  I	want	information	to	go	only	to	those	authorized		
•  Cryptography	community	understands	confidentiality		

–  Solid,	vetted	definitions	–	Proof	techniques		
•  Not	sure	if	anybody	really	understands	privacy		

–  But	confidentiality	often	sufficient		



Solution 		
•  Data	Obfuscation	

– Nobody	see	the	real	data	
•  Summarization	

– Only	the	needed	facts	are	exposed	
•  Data	Separation	

– Data	remains	with	trusted	parties	

Can	we	afford	this?	





Knowledge	Discovery	



Statistics,	Data	Mining	&	Machine	
Learning		



Statistics	





Mimic	Human	Ability	to	learn	and	Make	decisions	

“Machine	learning	is	the	field	of	study	that	
gives	computers	the	ability	to	learn	without	

being	explicitly	programmed.”	Arthur Samuel (1959) 



Machine	learning:	
•  Supervised	vs	Unsupervised.	

–  Supervised	learning	-	the	presence	of	the	outcome	
variable	is	available	to	guide	the	learning	process.		

•  there	must	be	a	training	data	set	in	which	the	solution	is	
already	known.	

– Unsupervised	learning	-	the	outcomes	are	unknown.		
•  cluster	the	data	to	reveal	meaningful	partitions	and	
hierarchies	



Why	Data	Mining?	
•  Classification	
•  Clustering	
•  Associations	
•  Visualization	
•  Summarization	
•  Serendipity	…	



When	is	Data	enough?	





Clustering:	
•  Clustering	is	the	task	of	gathering	samples	into	groups	of	similar	samples	

according	to	some	predefined	similarity	or	dissimilarity	measure	

sample	 Cluster/group	







Associations,	A	&	B	&	C	occur	
frequently	



Summarization	





Project	



Where	do	I	get	data?	
•  IVOA	

– VO	
•  VLA,	Vizier,	NED,	…	

– Extract	all	AGN	from	Veron	paper	within	0<	dec	<	
-90	

– Plot	the	redshift	distribution	of	the	sources	you	
have	obtained	



Use	Case	



Morphology		
of		

Active	Galactic	Nuclei	



Point Sources	 Extended Sources	

PKS 0026-014 Centaurus A 









Use	Case	
•  Morphology	of	AGN	from	FIRST	
•  Mine	archive	for	list	of	AGN	
•  Images	

–  Radio	
– Optical	
– Overlay	

•  Summary			
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