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Characteristic Functions

® Examples of characteristic functions:

Uniform: f(x;a,b) =

n

Poisson:

1
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for x € [a

P(n;v) = % exp[—v]

Exponential: f(x; A) = Aexp[—Ax]

Gaussian:  f(x;p,0) =
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Chi-Square: f(x;n) = — 1
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¢(k) = exp[v(exp[ik] — 1)]
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o(k) = (1 — 2ik) 2
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Convolution
Exponential-Gaussian Convolution

1077

foorv (X) = A exp [

107

Larger contributions fo convolution integral from the left
— convolution shifted to the right
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Sg= Yo lyl=dy

® Goal: Recognize
hand-written ZIP
code digits from
16x16 pixel matrix

® "Classification
problem”: Results
can be assigned to
10 different
groups (O, ..., 9)

FIGURE 1.2. Ezamples of handwritten digits from
U.S. postal envelopes.
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£ Correlations between

prostate specific
antigen (PSA) and
other clinical
measurements

#+ 1" @ Want: prediction of

svi
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PSA from other
measurements

- ® “Regression problem”:

quantitative result
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Example Classifiers

Linear Regression of 0/1 Response 15-Nearest Neighbor Classifier

® Classification
problem: separate

. v. . ORANGE from e

BLUE A0S
S
® Various /
classifiers: linear,

Bayes Optimal Classm/er n O n - li n e ar., 1-Nearest Neighbor Classifier
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Fisher Discriminant

Classification

® TMVA Fisher discriminant: 70—
e Fisher x: -0.067 :
® Fisher y: -0.067
e Fisher offset: +0.005
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Fisher Discriminant
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