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Automatic e-mail Hierarchy Classification using Dynamic
Category Hierarchy and Principal Component Analysis
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Abstract

The amount of incoming e-mails is increasing rapidly due to the wide usage of Internet. Therefore, it is
more required to classify incoming e-mails efficiently and accurately. Currently, the e-mail classification
techniques are focused on two way classification to filter spam mails from normal ones based mainly on
Bayesian and Rule. The clustering method has been used for the multi-way classification of e-mails. But it
has a disadvantage of low accuracy of classification and no category labels. The classification methods have
a disadvantage of training and setting of category labels by user. In this paper, we propose a novel multi-way
e-mail hierarchy classification method that uses PCA for automatic category generation and dynamic category
hierarchy for high accuracy of classification. It classifies a huge amount of incoming e-mails automatically,
efficiently, and accurately.

Key words : e-mail classification, Principal Component Analysis, Dynamic Category Hierarchy
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Table 1. List of index of the extracted 10 e-mails
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Table 2. e—mail-index frequency matrix

BER A t [5) t; ty ts ts t7 Is
e 0 0 0 0 2 1 0 0
e 0 0 0 0 2 0 0 0
e3 0 0 0 0 4 4 0 0
ey 5 0 0 0 0 0 0 0
es 4 2 0 0 0 0 0 0
es 1 0 0 0 0 0 0 0
e 0 0 0 0 0 0 1 0
es 0 1 0 0 0 0 0 0
e 0 0 1 1 0 0 0 1
en 0 0 0 1 0 0 0 0
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Table 3. The result of PCS of correlation matrix

T | m 12 ps 12 Ps D6 p7 Ps

t 0.741 | -0.50 | 0.149 | -0.41 | -0.00 | -0.00 | -0.00 | -0.00

153 -0.19 1 0.004 | 0.907 | -0.00 | -0.26 | 0.004 | -0.18 | -0.18

13 0 0 0 0 0 0 -0.70 | 0.707

1y 0.040 | 0.530 | 0.177 | -0.52 | 0.213 | -0.47 | 0.270 | 0.270

ts 0.637 | 0.523 | 0.068 | 0.533 | -0.13 | -0.06 | -0.06 | -0.06

ts -0.00 | -0.32 | 0.307 | 0.494 | 0.481 | -0.14 | 0.387 | 0.387

t7 0.032 | 0.139 | 0.074 | -0.09 | -0.39 | 0.631 | 0.451 | 0.451

13 -0.06 | -0.24 | -0.13 | 0.144 | -0.69 | -0.59 | 0.179 | 0.179

k| 4.129 | 2.251 | 0.335 | 0.264 | 0.165 | 0.069 | 0.034 | 0
F8% | 56.95 | 88.01 | 92.64 | 96.29 | 98.56 | 99.52 | 100 | 100
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Table 4. The result of e-mail classification by the
proposed method.
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Table 5. manual category topics and the number of

e-mail
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