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Analysis of frequency distribution in email size
based on an email header

Matsubara Yoshitsugu1,2,a) Musashi Yasuo3,b)

Abstract: We propose a model to explain frequency distribution in email size. We made frequency distri-

bution of email size in the system log of the staff email server at a university campus. Power-law properties

are recognized in the distribution. We disaggregated the distribution to four subdistributions based on the

“Content-Type” email header. The total number of disaggregated emails is 269,085. Then, we propose a

model to explain each subdistribution that obeys a log-normal-like distribution. In this model, email senders

– consciously or unconsciously – manage the size of new sentences, obeying a normal distribution. The fit of

our model is acceptable, and the model demonstrates power-law properties for large email sizes.

Keywords: E-mail sizes, Power-law distribution, Gamma distribution
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Fig. 1 Frequency in e-mail sizes for staff per academic year.
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1 “Content-Type”

Table 1 Types of emails based on the “Content-Type” email header.

Group Email type Content Construction of “Content-Type” headers based on MIME protocol

Plain Plain text One “text/plain” only.

No attachment The first is “multipart/alternative,”

HTML HTML formatted the second is “text/plain,”

the last is “text/html.”

The first includes a primary type “multipart/,”

Text attachment Attached text files the others include the primary types “text/”

Attachment and/or “message/.”

The first includes a primary type “multipart/,”

Binary attachment Attached binary files the others include the primary types “application/,”

“image/,” “audio/,” and/or “video/.”
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Fig. 3 The disaggregated frequency subdistribution.
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Table 2 Parameter values for each subdistribution in Fig-

ures 4, 5, 6, and 7.
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μ 1.0951 1.5371 85.0267 2.0443

σ 0.1969 0.1937 6.4375 0.2495
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Fig. 4 The fitted result of our proposed model for group

“Plain.”
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Fig. 6 The fitted result of our proposed model for group “Text
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