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Battle Plan of Today's Lecture

Nearest Neighbor Methods

Nearest Neighbor Decision Boundary
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By the end of this lecture, you should be able to:

» Understand the Key Concepts of Nearest Neighbor
Methods

» Understand the Problem of the Curse of Dimensionality
» Be able to Code the kNN in Python : Scikit-learn

» Compare Pros and Cons
» Be able to Improve KNN Performance




KNN Methods
|—Nearest Neighbor Methods

1-Nearest Neighbor
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1-Nearest Neighbor
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Nearest Neighbor Prediction Step

closest_point := None
closest_distance := co

e for:=1,.

L
o current_distance := d(x, x9)

o if current_distance < closest_distance:

= closest_point := x[i

= closest_distance := current_distance
e return f(closest_point)

closest_point is the label of (x/, f(x/7))
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Commonly used: Euclidean Distance (L?)
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Decision Boundary Between (a) and (b)
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Decision Boundary Between (a) and (c)
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Decision Boundary Between (b) and (c)
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Decision Boundary 1NN
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Decision Boundary 1-NN
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Which Point is Closest?
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Depends on the Distance Measure!
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Continuous Distance Measures

Euclidean

Manhattan
Minkowski: dx.x") = [i<

J=1

1

Y|

wlal _ xlb]

Mahalanobis



KNN Methods

L Nearest Neighbor Decision Boundary

Discrete Distance Measures

Hamming: dx“.x)=3]

lal _ yIb]

Jaccard/Tanimoto
Cosine similarity

Dice
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Feature Scaling
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k-Nearest Neighbors
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Majority vote: |
Purality vote:
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Majority vote: None
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kNN for Classification
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kNN for Classification

D= L (), o x9, £(x) )

k
) = arg max " 8y, fxl)
ye{l,....t} i1

I, ifa=b
Saby={ "=
(@5 {0, ifatb.
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kNN for Classification

D, = {(x“],f(x[”)), e (x[k],f(xlk]))}

D, CD
k P
h(xl7) = arg max " &(y, fxIM))
yefl,..., 1} o
1, ifa=b,
8a.b) = {o, ifa#b.
h(xt) = mode ({f(x!1), ..., f(x1¥) })
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kNN for Regression

D= (A, (1, £(x4)))

k
h(x11) = L

2, D
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Categories

e eager vs lazy;

e batch vs online;

e parametric vs nonparametric;

e discriminative vs generative.
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