ICE 31


Linear Separators

1.  In the graph below, we see a linear separator defined by a normal vector, w = [4 3], and an offset, b= -12.  Another way of representing this linear separator is to define a unit normal, 
[image: image1.wmf]w

ˆ

, and a corresponding offset, 
[image: image2.wmf]b

¢

 which represents the negated distance between the origin and the linear separator (recall that the distance between the origin and linear separator is always –b/||w||.
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Calculate 
[image: image4.wmf]w

ˆ

 and 
[image: image5.wmf]b
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for this linear separator:

2.   In the graph above, point x = [4 0] should be classified as a +1.  To calculate this margin, we project it onto the normal, w, add the offset, b, and multiply it by the desired output, in this case, +1.  For this calculation, we will use an alternative notation for the vectors: 
[image: image6.wmf]w

which, in this case, is the vector [-12 4 3] and 
[image: image7.wmf]x

which is the vector [1 4 0].

3. Is this point correctly classified given our linear separator?

4. Calculate the margin for point a point x = [2 1] that should be classified as -1.
Is it correctly classified?

5. Calculate the margin for point a point x = [3 .5] that should be classified as –1.

Is it correctly classified?

6.  What do these results tell us about our selection of linear classifier?

[image: image8.png]1 3 -5|-[4 -2 -1

(1)(4) + (3)(=2) + (=5)(-1)




+1 * ([-12 4 3] ∙ [1 4 0]) = +1 * ((-12)(1) + (4)(4) + (3)(0)) = (+1)*(-12+16+0) = +4

-1 * ([-12 4 3] ∙ [1 2 1]) = -1 * ((-12)(1) + (4)(2) + (3)(1)) = (-1) * (-12+8+3) = -1*-1 = +1 

-1 * ([-12 4 3] ∙ [1 3 .5]) =  -1 * ((-12)(1) + (4)(3) + (3)(.5)) = (-1) * (-12+12+2.5) = -2.5
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