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Discriminant Analysis

http://archive.ics.uci.edu/ml/
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Discriminant analysis

Tools & neural approaches

  1.  http://134.208.26.59/AdvancedNA/Lecture6/Lecture62.files/frame.htm
  2.  http://134.208.26.59/NM/Lecture6/Lecture622.files/frame.htm

Examples
  1. Hill and Valley
  http://134.208.26.59/INA/Discriminant%20analysis.files/frame.htm
  2. Hand written character recognition
  http://134.208.26.59/INA/PenWriting.files/frame.htm
  3. Breast cancer diagnosis
  http://134.208.26.59/INA/Cancer_Diagnosis.files/frame.htm
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Discriminant analysis & Classification
Nonlinear separability vs. Linear separability
Data driven neural approaches
Conditional Probability Estimation
Dimensionality reduction
Similarity measure
Temporal and spatial Feature extraction
Training and testing
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Training data

 • predictors
  • x[t]
  • multivariate
 • desired targets :
  • y[t]
  •  a set of labels or categories
  • two categories {+1, -1} or {0,1}
  • multiple categories {e ,e ,...,e }
 • paired data : (x[t],y[t])

  • a target function underlying paired data

                             f(x)
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Training and Testing

  • Training phase
  • F(x;θ)
  • θ denotes adaptable semi-parametric representations
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Numerical simulations

Data flow
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Discriminant analysis

  1. The XOR problem: the DA is expected to extract
an XOR rule.
 • true table
  •  a.  1 1 0 0
  •  b.  1 0 1 0
  •  c.  0.1 1 0
 • training data
  • x = ( a   b)
  • y = c
 • linear separability
 • no probability
 • no noise
 •boolean algebra versus numerical functions
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http://archive.ics.uci.edu/ml/

2. Tic-Tac-Toe Endgame data set
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3. Sampling from two normal distributions
 • p(x;A,b) parametric representation
 • two sources: p(x;A,b ) and p(x;A,b )
 • linear separability, Quadratic separability

1 2



Page 11 of 22

Euclidean
distance
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Mahalanobis
distance
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4 Pen drawing
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Methodologies
  • hyperplane
  • quadratic hyperplane
  • a linear combination of radial basis functions
  • a linear combination of simple Perceptrons

A x + b + A  x + b1 1 2 2
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5 Hill Valley
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6 Hand written character recognition
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  7. Segmentation and recognition
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