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Random Forests: Details 

• Bagging:	Bootstrap	aggregation	
	
• Random	Subsampling	over	features	(aka	“feature	bagging”)	



Random Forests: Bootstrapping 

X1	 X2	 X3	 X4	 Y	

1	 0	 2.7	 314	 17	

2	 0	 3.14	 516	 42	

3	 1	 3.14	 400	 31	

5	 1	 2.3	 300	 99	

4	 0	 2.3	 200	 157	
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Random Forests: Ensemble 
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Random Forests: Predictions (Aggregation) 
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𝑅𝑒𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛, ​           𝑦↓𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛 = ​​𝑦↓1 + ​𝑦↓2 + ​𝑦↓3 +…​𝑦↓𝑛 /𝑛 	
	
  ​𝐶𝑙𝑎𝑠𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛,    𝑦↓𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛 =majority( ​𝑦↓𝑖 )	
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On	an	average,	about	32%	of	the	samples	will	not	end	up	in	a	specific	Bootstrapped	dataset.	
These	are	referred	to	as	Out	Of	Bag	samples,	or	OOB	samples.	



Random Forests: Easy Error Estimation, OOB estimates 

•  Step	1:	For	every	sample,	determine	the	trees	where	it	is	an	OOB	sample.		

•  Step	2:	Make	predictions	for	this	sample	from	these	trees.	
	
•  Step	3:	Calculate	final	averaged	prediction	for	this	sample.	
	
•  Step	4:	Calculate	error	for	this	sample.	

•  Step	5:	Repeat	for	all	points	to	find	OOB	error.	
	


