SAMPLING METHODS: OVERVIEW
/) | Balange lraining data distiibution o mﬁhr‘rﬁgter on minority classes.

@ Independent of classifier ~+ very flexible and general.

IMB%IEPEed Learning:
Sampling Methods Part 1
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e Oversampling — Adding/Creating aewoals ===
tances of minority class(es).[{SIOWeL. .o of sapmp fiiemsin
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BANDOMUNBERSAMPLING/OVERSAMPLING

Randomaversampling(ROS): 1o perform better on minority cla O O x

» 1@ Bandomly replicate minority instances..,
° Prone to overfitting due to multiple tied mstances X O

o0

Random undersamplmg (RUS):
» Randomly eliminate majority instances. X x
2 Might remove informative instances and destroy important
concepts in data.
Beiter: introduce heuristics in removal process (RUS) and do not
create @xact copies (ROSh ‘
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] UNDERSAMPLING:TOMEKLINKS = APLING
| ® Remove "noisiborderiine’ examples (very close observations of different O O x
B clagses) ofimajority glasstesinority instances
] @ LetEManfyld *y“’ﬁ‘éﬁdEm“ xtIL 0y betwo data points in D. x O
| @ Random undersampling (RUS):
| es x x
® A pair F” i )lseclaweg%ng)(vm}( W there e IS
no ofher data bomrEM[ (xS e fhat c destiby rparial
d(x"{ h‘}r‘)r d(x‘n x) or
o Belgi!Mndyluc d(wn,kw) hbl(k removal process (R z
witré 8 Sorhé didfancs of A, ‘ '
o y) £ yU). noisy borderline examples.
@ Remove majority instance in each data pair in a
I Tomek link where y) # yU). i e {40144, wrbarced
| and Open Problems (UAL)
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i UNDERSAMPLING: OTHER APPROACHES

@ Aq

e Neighborhoodcleaning rule (NGL): - e observat f different
@ Find/ 3 nearest neighbors for each (x@,yyin D

o 1 @10y is majority, class and 3-NN classifies.it-as minority ~
Remove (x{, y{) from D.

© If yU!) is minority class and 3-NN classifies it as majority ~

I (Remove 3 nearest netghbms fﬁom D.

° Condehsed Nearest Nelghbor CNN) éonstruct a minimally

conisistent subset D of D. C

° One slded selecnon (OSS) Tomek link + CNN J

B ° CNN - Tomek Imk to reduce computation of finding Tomek links
~ first use CNN and then remove the Tomek links.

‘9 Clusteﬂnb hppfoadhes ‘Class Plitity Maximization (CPM) and
Undersamplmg based on Clustering (SBC).

__ [
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UNDERSAMPLING: OTHER APPROACHES

@ Neighborhood cleaning rule (NCL):
@ Find 3 nearest neighbors for each (x(').y(')) inD.
QI y(" is majority class and 3-NN classifies it as minority ~
Remove (x'/), y{) from D.
© If y') is minority class and 3-NN classifies it as majority ~~
Remove 3 nearest neighbors from D.

@ Condensed Nearest Neighbor (CNN): Construct a minimally
consistent subset D of D.

@ One-sided selection (OSS): Tomek link + CNN

@ CNN + Tomek link: to reduce computation of finding Tomek links
~+ first use CNN and then remove the Tomek links.

@ Clustering approaches: Class Purity Maximization (CPM) and
Undersampling based on Clustering (SBC).
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