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A proper folder recommendation technique using
frequent itemsets for efficient e-mail classification
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Abstract

Since an e-mail has been an important mean of communication and information sharing, there
have been much effort to classify e-mails efficiently by their contents. An e-mail has various forms
in length and style, and words used in an email are usually irregular. In addition, the criteria of
an e-mail classification are subjective. As a result, it is quite difficult for the conventional text
classification technique to be adapted to an e-mail classification efficiently. An e-mail classification
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technique in a commercial e-mail program uses a simple text filtering technique in an e-mail

client.

In the previous studies on automatic classification of an e-mail, the

Naive Bayesian

technique based on the probability has been used to improve the classification accuracy, and most

of them are on an e-mail

in English. This paper proposes the personalized recommendation

technique of an email in Korean using a data mining technique of frequent patterns. The proposed
technique consists of two phases such as the pre-processing of e mails in an e-mail folder and the
generating a profile for the e-mail folder. The generated profile is used for an e-mail to be

classified into the most appropriate e-mail

folder by the

subjective  criteria.  The e-mail

classification system is also implemented, which adapts the proposed technique.

» Keyword : E-mall classification,

Customized

recommendation, Customized classification,

Frequent itemsets, Document classification
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Fig. 1. Detailed processes of an e-mail folder
recommendation system

WY E0 £ e 2 Eri) ZAlsE oMdEd o
S HlolE] vhold 7S A gste] XIS thEshe st
Qe A4S, AR Z2ADES A o] Hg3}e]
A Vg AR S S5k oItk B EReIAE M
B hES ALgalel Qe HolSS thgo R W R YT
S BT APE N FEPRL MOE S T2sy
S A4 P A

a7 1 W FH FUL Slah B =Rl A5 &

aEjFolrt Hdd 23 HolES Fag dojEr AAS
7] SlEiA RIS B3 AAE sl O dolEERH
Wi RS AET aea A e FERRES
Fragh i gEo R FAE st AAE W FEY
S HieE viA) 2% dE AdET AR iR 2%
Fre WY ZUE disske Zaadoln, AZE Hdd
tste] o] s AegomN FAd P AR EHE

Agkai ik

1. dHal A

Ak Ao i A5 27 A7E AT & Ho a
493} Hof gl FAE A3t 13y, oMY HIFY
Q1 BAJo] Bal, HIML #Ao]9, o] & otoje] Algo]
2o 22l3 SAIAE ofn|E ALt oftltte] fad &
ofolm, AR} FAlks Hi FHelA fraskA Yok whd
FEATS 22 ), I FEES T3 dold Al
A F& 7153 Aot (association rule)E9] 7l RS
o3 2efi2).

R=3%-2% 41

we 5] dolo] thate] vlolg e ALk A Ak}
wwe) AHgl Alote] mheth webd, W BEAFE FE
7] Aol B8 BH=e] PP Aste] frEsH Be
Golg AA & Bat Uk

A HPNAE AFAL olgslel WY BRI

HIML Bl2E AAsk, Jei 4715 o]83te] ZARY}
ofn] Fo] B8oE AATE o]ojA ©eje] 5 thE 37}
2 SAZ AAg)

A WA GAZ, 7 ool A7 B4 gk vl ©
5L AATZOZAN W Pol5S dom ojuf dlolg u}
old 714 F9 sl wiak EHI2] B4 VRS 0%
g} dolgulolx Dol =il idls BEE FEE9
Aolgar kL, T={TLT2-Tns RE EdAA
Solglar a7zt EAAA tie [2HE Med JEES

.

[s]

(e
B2
I
lo
=
i‘g]
fd
e
2
N
N,
Tl
=
=
e
=
i
=]
fru

ol m
ﬂF r_);l_‘ w
N2
2 L
o rlo o
%> )
t
i
o
%S
T g
¢ OO
i
o X
eV
X
o
£
g
=t
r{o
Ach

)
12

18
>
2

1)

sjokeyT121o]e). )5
Jo WA 7 el ik, JE Egeke mE 4%
(superset) & S Gtk F2E 4 ek oldd FE
of wepb Axe) Al ALY A Al AAEPSmin)
$ 24 % e, ot N YEIRS 7Y 9 189
Az AAET e ghog Agalol Bk PSmin of5te)
AR =g e 1-RERTE N FEAY 25 A
o7} g Wolgol K, Axel A A} & dolEol
gk % B0 P} T gl Y 58 Mgk s,
o w7k EFsIo] Qi W] 57k Nw &, AR &
dolsel 1 Ik e U,

N
I={weF|—~<PS_}
M,
T A SAR, v vjY ZrdX Sdske dolss

it




AARY. R WA DA o) AAE Bols FolA tigeel
Y FeA e ol _@P o
el 2 4 gk of7 14

Wiz, Hols] 27} 190 Tels e AR
] "/Pﬁl% B =R A8 28] A1 olelS 18
S el B80] AAVIE A8 Fo A Bols
o Al A7} HA ge BhoiEe] EAsc "
U B B 47 A7) 2 s, clgel 3
e de F 4 ) 2 PR Az g
A 25, ol 2ol 19 ol A
ol g 1IR3 gl golir} 18 e dolsl Bk, 1

2 dole Al Aol AA tdo] Fojof Fth

o A

&

Ao A Dol JgEel vl

S g Higk El-E;Q?;]-g =23

% 0% U8 PEATE £a) Al 1Y Eol g
@ A2 A7)

EE

: s—@@o] B o= 3

o wm 0
N

N‘Ol:oo_.u
K=

o We =S Fost=t) 101)«1
AL e AF
ke 5o Wel e & Stk B =Riie
FEAF] A= 9 T Zolg a2dt HUES Fost
% A FEARLFE =T 2

7]
slor) oI acfelel el YR

N
it
2
o
%
N
%
L

IS(i) = SUP()x L, =

(49 2. FAY ¥id FEJF (Refined frequent
itemset: RFD] ®ld &9 fol] &= ZE 9l =33

S HiLig- gk stx, 19 gl
FEZ Age) WS B, BT BAE of g & o ST
v Zclo] ok A W FEG RAE thet 2
7gejgnt.

A g

hir)
o
©

©

RFI, ={ieI|(S()>(E, —0 ) A(SG)< (E, +0,))}

Lo} AN A B BB 2o] 157 Ak

S oo &3t ve] nazel
543 tehie 2ol oheh A 59 oslAel S4e) A
A 7 e 4 gk Blo) itk 5, el ol
& g3le] vlole W] 54 vehie Zsjele 44
shetl glopie dsldow Feede SAnrke uuy
o2 439 5 g 549¢ Tefshe Zo] Hot gk
& SR R 50l 938 AT A S
o J2YS 199 FARE 5
= SRR Bl U 9t IS8 2 N 3EIRES

RFIZ Joldich. whebd] o]} @m v

A e FEAFE

A)

_|1m
ﬂI{o

Hld

1_,
00"
Jkﬂ
L
ﬂl

o o

é
2

3 i AE aaol MM
RFIZ o|&3hd Zrjo Z2udel vjzx] 44 = A
& 4= Ut} o] = Ao3y] YA E, WY = He

S} Ak Y B He] Aot Bastel (49 3)
o] golgrk

ol X<t

[ 3. WY &5 HA4 (Mail Score for RF)] &
9 fo] RFIE RFIf 2} 313, Y me| wolEo] =33
o ¥ R € RFYf, R={rlr2-miell e ¥l P53
Sl thefd =% X3, WY mel Z4 fo] tiE W
FE A MS(E, me ot o] Jodnt

MS(f.m) = ilsm

= W @5 e vd % REIe] 283 o, RFI
of el A FEAT F LAHE T FEHTES]



38 W FE A e G011 2)

189 Foz Fojgrk

Sen Y F ME Fo 239 Be 71E) s M
o Hoghe AT b, 1 3hg Az WY IE A

21 skt (4] Alolret 2o Bejgik

195}

(39 4. 4 WY & A4 (Least Mail Score for
RFL: LMS)] MSiE WY &9 o] RFIH 23¢ ¥ g
2% 1] MS goletar & uf fof] £3= EE moll thaliA
MSEM-MSi>0E B3 MSiE 78 5 e o] &
S 33 v 26 HA dd FE A4 LMSE 2 Fog
ok a4 v 35 Ao 74 Zdvid A= OE o 7
sk [ |

chgow w24 H5E (49 Slelst 2ol 3ol
% lom, k 7he] WY EE7h EAsRs 4ol shiel vl
U me AU T2 BRADA S B Y 24 ¥
Qo] 714 2 Eo} o e ol g 34 o)} B

(49 5. Wiz ZA ¥4 (Function for Matching:
FM] WY m3 £ 7} 2418 o), W% 23 5= ge
7} o] ejert

FM(f,m)=MS(f,m)—LMS, ]

Sh, LMS9] ke Rl FEFS 3lke o AMEA
9 A Age] RFIO) ek MSE nigko g AAe 4 gl
FA Aol EAskE WSl tig MS kel H9jolA fra
HAE Aok, frE WY HolMe i MSY #s 3 &
Hel LMSZ 443

V. el &7 AlAH Z2EER] 4
e 20 23 1NE B8 1Y 2R AHE 9 2
st Be £ME AR Aglo] AL Z, WY Flof
Sl vlQSel) el E£4 [ A 9T e 5
B Ao i 9= PRS B9 Teade A4 Y
Aol 7} USRS HAEFeRA S vl

53 AP F0T Lol BRI

b= o
: ¥
[@EETYD T =
FAAY A w [ NEaw
4338 A Hel
5 (@ETTIND . P 2
G| st |
P 7
G
{_ ///
o4 4% $4N
- J
2o AA/ Apriori | —| agan A 4%
EEE 4% [ Aw9A sy

T2l 2 F8 2o Fag 9lEt MY 5B
Fig. 2. Detailed processes for finding proper folder

L 2R FE

oY BE-e v Ftiel REom AE Y Qi) wid
FHole BE AL, B AR, 32 MW AR A8 F
Wdol it we} HR7L 2E o] gy, WY BES € E
B HIML 2% HEgdz 745 oii3] dd 2
322 BRoA H2E BE RES FEgo} itk 18
U dickeo] e SAbe] ik WY ik Al
E BES ¥YX gar HTML 255k v do Atlsle] g
Sl Qo weEbA B =Rellxe fde S HIML £
ke 23513, HIML 2&olA HIML 28 AAsk
A HelHE AT O 38 AE 2 BE 25 dRE
1

WY Fefo|AEE A HYo] FAENE o) LS 3
A3la AEy HTML 278 "5 ol A3 =@
o} 2 AFexe vld 3o ofn] Ayt Hejdthe 7178
Sloll AEF} BE FE8 SQUITEANA Al&sk= CAo] API
5 A3l HolBolA AF FE3) o] BgellA] WY 2
o] HIML X9 o2 =of gl7] wiel] HTML B 15 A|A
o} & Fart ok HIML Bl AA FHolHe 7184
¢l HTML #4158 f8sh=t] o8se BE 74 e
WY EEojA o} Fuwloz tAdity AZ 9 RE F=
@AM Y E0 ¥z o Axdd tYERE YA}
3, Z2}e] Wi djste] A&y} EFo] o] EFE X
2 H2E 9ds Al st g ARt WY
ZUdE g YRGS AAste AR tL i
oA AsgE Bgo] AA ZTgaYo] FEZFoE AFsl=t)

=423 % U



L
g,
e
e
B
i

I8l 3 M= 2 28 FE 2
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