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F - score for feature selection

Statistical analysis of the features in discriminating the data is computed using
the F - score. It gives a quantitative measure of discrimination contributed by
each feature. Larger F - score implies better discrimination of the data while
using that feature. The steps in computing the F - score are,

1. Compute between class variance (S2
B).

S2
B =

1

k − 1

k∑
i=1

ni(Xi −X)2

where Xi is the mean of ith class, X is the overall mean and ni is the
number of samples in the ith class.

2. Compute within class variance (S2
W ).

S2
W =

1

N − k

k∑
i=1

ni∑
j=1

(Xij −Xi)
2

where Xij is the jth sample in ith class.
3. F - score is the ratio of between class variance (S2

B) and within class
variance (S2

W ).

Fscore =
S2
B

S2
W

This ratio follows F distribution and k−1 & N−k are the corresponding degrees
of freedom of S2

B & S2
W respectively. For illustration, F - score is computed for

4 features in Iris dataset (refer Fig.1). The dataset consists of 3 classes, each
with 50 samples. From the figure, it is seen that petal length and petal width
are the most significant features in discriminating the data.

Link to the dataset: Iris dataset
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https://archive.ics.uci.edu/ml/datasets/iris


Scatter plot

Fig. 2(a) shows the scatter plot of the dimensionally reduced Iris data, where
the significant features are obtained using LDA. Fig. 2(b) shows the scatter
plot of the Iris data with only two features (petal length and petal width) that
are selected based on the F - score. These significant features can be directly
identified using the F - score instead of collecting all the features and proceeding
for dimensionality reduction. At instances where more effort is required for
collecting the features, the significant features alone can be collected based on
the F - score, which reduces the effort in feature extraction.

Link to the m-file: Fscore
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Link to the article: Popular article, IEEE TETCI
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Quotes

“Creativity is seeing the same thing but thinking differently." — Dr.
A.P.J.Abdul Kalam

c© 2017 by PRCI lab. All rights reserved. No part of this publication may be reproduced, distributed, or transmit-
ted in any form or by any means, without the prior permission.

On-going
Research

• Constructing a Sun-
flower plant database
and perform off-type
identification using
morphological features

• Application of machine
learning techniques in
next generation wireless
communication

• Classification of Music
composition styles using
probabilistic generative
model

• Computational Intel-
ligence for channel
estimation of Massive
MIMO

• Investigation of Empiri-
cal Match Algorithm for
latent sequence estima-
tion in HMM
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