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

MATSUBARA YOSHITSUGUY2:2)  MUSASHI YASUO®:P)

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
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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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Fig. 2 Frequency distribution of Email sizes.
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£ 1 “Content-Type” IZFDET A — LD HH.
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/.”

Binary attachment  Attached binary files

The first includes a primary type “multipart/,”
the others include the primary types “application/,”

” o«

“image/,” “audio/,” and/or “video/.”

Group ’Plain’
Group 'HTML™
Group 'Text attachment’
Group 'Binary attachment’
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N
T
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s: Email size (100 B)
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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.

pr(s)  pu(s)  pr(s)  ps(s)
pn 1.0951 1.5371  85.0267  2.0443
o 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. 5 The fitted result of our proposed model for group
“HTML'”
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Fig. 6 The fitted result of our proposed model for group “Text
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Fig. 7 The fitted result of our proposed model for group “Bi-
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Fig. 8 Schematic of the construction of an artificial flow.
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Fig. 9 The DFA result of pseudo data flow used our proposed

model.
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. ZOEFEIZED, 1kB LD HNIVWY A ZDEF A —
NEEREU7Z L DR BE N G285 Z e TE

BT =22 oBoNDEBE LA —IVDOY A1 ZHHENG
DN 6IE, TORIZELRIFEHOEFA—NLOY X
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HENMDODERTHDLIIZEZOND. £ZT, Fxld
BIA—NVOHEERTEFA NNV ZXDLIDTH 5
“Content-Type” 1ZJEH U, “Content-Type” DA % HEIZ
4TEHEDOEF A=)V (EX, HTML, T¥A N7 71 ViR
£, NAFVT 7 AV 2EHK L. £DERITHKEL,
T2 NIV AL M % BT A — )V OFESEEIZ OfiE L 7z,

MR BRI DRI N EBE R M2 AT 570D E
FLEBRELE. TORE, HBERSG fo) L
r=Ins DEXTHD. TIT, z lZA—ILAXHOHIR
EEXDEX, s ZEFA—NDOY A XTH5. HEET
VTIE, BTA—NVDNY X, BIEA—NVIZBIT 55
X, HTML 2, ZUTHMN 7 71 Vik o ORFE & HFb
N, TORFEE r=Ins THT. LT, flz) "D Inz
Xz OiffERRIng. f(z) BB ERIHTHD I &
M5, Inx EKEMRSHEIIRED Z2IZhD. 2O s,
BT A=V OREEHITERNE U XA E K
X O & EBDMITHENVEI L TWE Z LI 5.

MR ERII I N EHEIMNRREET VDT 1 v
T4 VT EITWY, HRZIFANSNEMERE - T,

ek, BEETADPREAZ2ET S O %4>
2. FOHEZ, BEEFNVEHIIRE) 7T A Mok
U2 B A A=Y X 6 B U ZGEE T — IR D
RHNT— X EERL, TOEMHBEOBEZHEATLED
Thb. JATH%E [12] T, BEFA =LY XD ERE%E
KELTHZLTEOREMMEIRT v X2 ED< Zeh
FERIZE D RENTWD, Fixld, TOFEREREEET IV
WEHT 5. GEOASR, KT TIVE IO /ER
INREET — X MEORERS T — X O EMIHEEE, 20
EEAERIED D TH o=, THZEy, BEETLH
RNEAEFT B DRI NT-.

f(z)ld TOXDME L, WNKT 77 ETENEAZ
BRI 2EMTIE R 2ihfrE LCEBTES. o
T, MEETNVOXREHAMIT 2 =lns OELBZ &IC
5. x=1Ins DEABRZMET E72DI121F, 2 DFDET
A= VAXHOFHER X DEZ 20T 5 Z & AV ERX
N5, U x OEBSPNE, TOHESMD f(x) 126
SHEPEHEITS. L Ladrs, SHTF—22IEL
7RI B WTIE, BFA —IVZER I N T WS XE IR
MNEBIEEDHRTH D Z 5, TOOWIRIGKEET
H5. FORVWETFTVIEBEDZDIZ, SHBEEET—ZD
INE RGBT, iz fUESBNE oL Z0=dD T — &I
LoHFEEONS X D1I28HTWL.

i TXONEE TPV E, SBRL T
V7272 & £ U RFREITEREE 2 v X — &AL
EH LT
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