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Univariate LDA

» Univariate case (p = 1):
» For p =1, the Gaussian density has the form

fi (x) = \/%Uk e_% (X;Zk)

» Assuming identical variances o, = o, we have that
arg max fi (x) mi = arg max log (fi (x) mi) = -~

2
= arg max (MUZX - % + log wk> = arg max 3k (x)

where d, (x) is a linear function of x
> In practice, we are not explicitly given uy, o, and 7y, but a dataset...
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Univariate LDA (cont.)

» We can estimate the parameters uy, o, and 7, from a dataset, using the following

formulas:
N
7 = ok
TN
=gy 2
k= 37 X
M= N =
I Yi=
1 K
~2 P
g N_KZ.Z (xi = Fi)
k=1i:y=k
N-K ¥
k=1
where Ny is the number of samples in the class k and 5% = Nk T2 ek (X0 — ﬁk)2
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Univariate LDA Example

1

Consider two Gaussians with p; = —1.5, up = 1.5, m; = m5 = 0.5 and o2
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Multivariate LDA

» Multivariate LDA (p > 1): The Gaussian density takes the form

1
fi(x) = ———5
™) (2m)P/? |2

where x and i are p-dimensional vectors and ¥ is a p x p matrix (and |X| is its
determinant)

=3 (x= ) T (x— k)

X
[Credit: Hastie and Tibshirani]
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Multivariate LDA: Numerical example

» Consider an example with p =2 and K = 3 with m, = 1/3:
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