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Training versus Testing, Extended

How Many Lines Are There for Overlapping Inputs?

H = {all lines in Rz}
* how many kinds of lines if viewed from two inputs x4, Xo, but
X1 = X?
3 X1 = X2 3
o)
2: X
overlapping generally ‘decreases’
H(X1,XQ,...,XN) J
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Training versus Testing, Extended

Growth Function for Positive and Negative Rays

h(z) = -1 T h(z) = +1 o
a
NN NN O—O—O—O——
x1 Tz T3 ... v Or

A
—

X = R (one dimensional)

‘H contains h, where each h(x) = sign(x — a) for threshold a or
h(x) = —sign(x — a)

1D perceptrons, called decision stump

my(N)=(N+1)+(N+1)—-2=2N
N + 1 dichonomies from positive rays, same from negative rays
by symmetry

2 overlapping, (o, o,...,0)and (x, x,..., x)

can be extended to compute

growth function of hypothesis-set union
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Training versus Testing, Extended

Growth Function for Origin-Passing Perceptrons

® one possible set of N inputs:
X1, Xo, ..., Xy 0N a unit half-circle

° reduces the problem to
dichotomies
e other cases

® not on unit circle:
® not on half-circle:
® origin: fewer dichotomies anyway

2N

my(N) = 2N for origin-passing perceptrons
by connecting (reducing) to 1D perceptrons
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