6.034 Recitation §: KNN and ID Tree Notes (Nov. 1)
Eimberle Koile and Howard Shrobe

Baszic Definitions
* Machine Learning — the process of acquinng a function, basad on past inputs and valoes, that can
predict values of future (similar) mputs; use tramming set to find funchon, test {aka validation) zet to
chack function’s performance.
o Supervized — desired cutput provided along with mput.
= Clazsification — desirad cutput 12 2 small mumber of classes.
= Repression — desired output 1= 2 continomous variable.
o Unszupervized — dezired cutput not provided along with mput.
* Feature — a descriptor or property uszed to charactenze the input for learnmng; input 1= tvpacally a
vector of featuras
* Feature Space — space where feature values define the coordinate axes; mput vector for each
mstance defines a point 1n feature space
*  Crozz Validation — spht sample data into M subsats, uze sach subset as test set, rest as traming sat;
use average and standard deviation of performance on test sets to characterize prediction

performance.

K-Nearest Neighbors
T raining — Store all feature vectors 1n the training =et, alongz with sach class label.

Prediction — Given a query feature vector, find “nearest” stored feature vector and retum the azsociated
clazs.
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v, ; 1= the value of feature 1 m vector a
vy 15 the value of feature 1 m vector b

W, 1= the weight for feature »

MNormahzation? To zeparate values clustered close together, divide by standard deviation
Eelevant faatures? All feafures used; to find relavant ones, have to cross validate, dropping faatures out.
What's the K7 Can find best value using crozs vahdation

Voting for vectors? K nearest neighbors vote on class for gquery feature vector; raduces senzihivity to noize

Identification Trees

T raining — Divide faature space into boxes that have uniform labels. Split recursrvely alons each axs to
defins a trae.
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M 1z the total number of samples 1n branch b
n, 15 the total number of samples 1n all branches
n,,. 1s the total of samplesz 1 branch & of class ¢

Prediction — Test faatures of query feature vector according to 1dentification tree generated durning traming,
refumn class at leaf of tree.

Felevant features”? Imrelevant faatures are 1znorad because have large disorders.
Wheze Fazor? Occam’s: The world 15 mherently simple. Choose smallast consistent tree.
Why greedy? Finding simplest tree 15 intractable; sreedy search using mimimum average disorder az

heunistic.
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Entropy:



