2003 M2 o Hof &ealel (2003.11.21-22)

UEXES WAlS 0|83 ofo|Y FH AIAH

o
2

An E-Mail Recommendation System using Semi-Automatic Method
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Abstract : Most recommendation systems recommend the products or other information satisfying preferences
of users on the basis of the users’ previous profile information and other information related to product
searches and purchase of users visiting web sites. This study aims tc apply these application categories to
e-mail more necessary to users. The E-Mail System has the strong personality so that there will be some
problems even if e-mails are automatically classified by category through the learning on the basis of the
personal rules. In consideration with this aspect, we need the semi-automatic system enabling both automatic
classification and recommendation method to enhance the satisfaction of users. Accordingly, this paper uses two
approaches as the solution against the misclassification that the users consider as the accuracy of classification
itself using the dynamic threshold in Bayesian Learning Algorithm and the second one is the methodological
approach using the recommendation agent enabling the users to make the final decision. :

Keywords : personal rules, automatic classification, accuracy, dynamic threshold, Bayesian Learning Algorithm,

1. HE Hol 7] WEA Hgg B AL E& Y4
F4er Fdste dudes A9 P ARss o, 2 g2 seudd 4% EHE ddas g
olds] FFL ojdl RE WEESo FE BUYP]  EFAF UL Rojdh oW WM AgAY VFEE

obd = gith AY3} AP o §§ ey B 2 Eol7] gAME AF 2F FHARGE FHPHH R
AM 2o}l 2B 8 A3y 4 F40 493 BA A% BHF L5 M@ UAE $el oY
BHe 4% e AFH At FH Alad9 F Aolth. AAEA7E 713 Seiste LERA A AAH
4 Hoke Usenet news{l], web pages[23], nlti2[4], o7 T7hA H2 AL ojg 3t sAE 54 YAA
48, 245l YT dESHAY, ol A o dL 9 E ol&aA EF A4 FXEE T4 A7le gud
g FAANLFe 77 ARHEHA guo 2y o 23 A2 w48 A% FHEIF obd A8A HE B
H FHAANLHEE ojuidol ALy vjde B4 9 @ 4 dE 2 BHE g PHER P

o] B3 nzHojo} & ZHeolth uhA o T}

Yo ¢ FRE BFS A% ¥ JEE) UA)
Hel glont, ojmjde] FRE o= Ax AAHI A H.gdy=iol A€ B F
2 o)Folx Aty ¥ 4 U side] &3 e Mg FH3y] AY A J{‘d 2 H2E 2F
@A, 7ol e YA Fal@ Hel AW B 7¥ A& NEel B Aot <R sigtam “";2%
e AEF A AYH Aol Ade ARE WY F F3tA Hed, g E£74 «M\: A A 7

29 28202 A @& AU FMEZ o|FoA E%L\-EMI Z4zke] wjde] gFIe Heldh WYy &
Ack ol Y-S Hefsr] AdiMe e HaE 7t FNES5E e vds AdAos HY 9 4
BEHE A8t A% EHHE dd By A2 Qlghstm, e s} Pe AL FYY o W
Ao}, ARl o A FRA BE FAHA B AT Aviet o & FYL Stojeol @} olF AMA
237 Asxe g 94F3L AFHoz NEY 71 8 2 M YsE JHezYEr ALAE AYE
F A, BF 7S Y Am o #d D &y, Feia"g o&ste Hy WA HAFHE
g4& Hoag ¢ v FH ALde] AF¥E Aol ol &3l AEHE A T¢ slgol ol fAh
oY A=¥e AVHA el FEA AdHE

1. 714 g L&
o] =R 20039 HA&AETATY) AYo gt AFHAIL. e BEME BHEIS #AHNA & §A4Fn, F}
(KRF-2003-41-D004ED) Baele] 2A ¥HY o sg FmelFol oW

- 604 -



A AF BERE AT 714 HEdE yEFHos
tho] B e} X)¢t 71 ( Naive Bayesian Method), 7))
718 &¢r 71 Q) k-NN(k-Nearest Neighbor), ©o] &
H Wx4E ol8§ TFIDF(Term Frequency Inverse
Document Frequency)‘:ol Aed, B =ZdAe 7}
2 gol AEEI e B dmZA oln o)
A NEE $E3A ol &3 o] sy sYe W
o]~ Aa (Bayes theorem)o| 7]%% 3§ mdL o)
43 o WM E EF3aa e B4 dd o
@ de 292 J¥sts, £5 715 sunas s}
| o] BME AL &£ Y& 540 M me
ol o Fe2o EFH

in)

Ny o
)

Mo|>
m]m

A i
2

*z
28 A

K go

o 8 fr
—{J
N,

>

[>

s

it

it

9,

m

tlo
oot

A1 71 Hﬁﬂ*ﬁ‘:— ;F EA
7t o] sFoz 2zt &£4n}
o8 Fo o AR Fo &4
] ol &= Qg & &g dojgse
=
°]

B ogE o o M
o

e ot wn _L;, tlo oX,

st P29 steinydz oA da
574 F% 7t 43 slgeldh
AUES SA2 aefshe) T A
02 d¥Y 7E AYE ol g
2 Ade F39% %4‘17} ATt 0131“& 7t
4 AL #4219 =0 £ sHEae
2Este] ofF oAy olz M JiH LS WE
w2 7HEA7 AYEY. o)
54 F2d 4@ NA%EL Mz g2 g A9
Ftelnelst EAste A9, 2tzte] stelzy ¥ Y
Eot HEAE FE 40]:} [6]17]. 53¢ /}jﬁﬂ—o‘}T‘:— u}
HeE 3A Wl 7HAZ o] Azs B £ 3
A Al BA 2yl 314%1—1?_
"“ﬂﬂl 4114°1 Wy, e 53 A3
T ARE HiY olgsie wyoin B dxe
E““ﬁ"ﬂ HYEHA S H3te Fysigoen,
A g o] 9]%3}?(] u?" HT  (Scheme-independent
53 92 dMg Fgo
i T‘&‘E]“i ‘T‘F‘:’ AnYES FAFshed lojy M-
H a7 54 e dFe usA gEdh 7z
SHES A} E AYe 54 dde g8 Az
Saste #Y Bl o)FojWTh UutHoz A
Bol AHEHE B4 dd Moz 24 UEs Q)
A Z(Document Frequency threshold), AR I=
(Information Gain), x* EAZ(CHI) ¥o] glow, 2
AdrMe 2ol Yies JAAE ol &ste we] A
259,
. FH AMA®e M2 oy
ol A& A 2t Wi EAo) @ slynals
FH87] AlAE 2A YR vy FHA sty

S
mnﬁ“m_ﬂdﬂ
N ﬂk\uoﬁ’.oﬁ.ﬂ)
v |
*m
=

o,
|
2
)
nj
Ho

o e e e - A N
_?li

_I

oa
)
B

ir &

f oz

A e oE

- 605 -

sele] BHehE AN HFo) Uolok & Aol of
BN ‘3RS dvht AFaA kel e
AR 428 & e AE AAD AL @ £ 3
G 3 bdacld SR A% BRHcl vl

FHE Z & § Ade Aolg. EA EFd dF dF
€ 92 RobolA FL3bA A3y o %Lq’ A7+
oMY #7 Al I dFE MITHA e
g BEF3e Maxims[8]0] tiE Helth, Uuwkzgo g
7]74] SEHol AHESte EF AYE AFo2 YT
F HE AEFHA AZEYOE EF dojHEd 3
=3 °]9]r 22 EF doHEY dEHA I A= I}

dl7] 2& djghe] Personal Webwatcher[9]7F flth. o]
¥ °ﬂ ]{E Y BEAE § ffﬂ Atg2te] BES
2UHHsS AHgte] #4 498 dgd H, nag
SAste ¥ BAW g2 s C}]aﬂ Abgate] #@Ag
Aol &3tz AEH 2¥8A FE ASE EF5d @
d e FIENE AU # F= Aot xF
delE A dFHA e InfoFmder[] A
Abgael B4 Taade vEez 2l EME
T EF FESe S AHEAUE #ale AR BAE
2l

[

E A9 oo]HEQ Ringo, F& 7|4} BF oo)a

¢l NewT[10]F0] 2F &A1 &7/ 71¥H& o4& o
EAHQA EF ooHE Alxdojtt =3 HAYEY
(collaborative filtering)& <] &3 &322 FH A=
5 © 2 & Tapestry, GroupLens, PHOKSS-o] it}

o
& Folrt do]HE AzYoltt olgds A<
%
E

. ojoed FH Alad
1. BHALS 2hAlE o/ 8% olmlY 2R
2 A7 odd FHE O Wz e
AL 71E AF EF dHo oY Az g3}
Zlelle ko] EAAe] S17] wWEelth oY Al
He AAH Aol eyl WE SHEg B YA
B A g2 stelued AF EHE stigxs A

E4g HHAT IS e Aolg. adA "ags
Wdollp 2oz tFEHE gL 2FoA nlag 4
Adte AF 71ed 2 A9 dde AHgA EUS
f #d FHnlE AEHE FHHFE HAL A
Hate Aotk P FEnE FH e Agas
FAEAN e} shuelde Flejmzle]l AAS AL,
E AZEAEe] oE) s FtElmst WEel 2 A &
A Wde B & & Joenz FEY vy B
WA £ g Aotk BE oYU Fo) Lﬂ” =
W F-d o Ayt 5" dE A5 B{E
Z F UAEE AMEA AEH 2o Az HAE AR
gtk 1 Aagzd AAE §A HE 4" 52
vigo g 5 BF7F shssith
2.0/t FH AjA®ie] 2x
B =EoA A oju
4e 71Az G RAA2e 2E8Ez A
A Ex 2 2 F A, sanwy 2§

FH Ax=de A F

1A &
o xg



T ¥ A delen, FHAE T3 YAAE o
£ wo|xt &g FuAEFL LI E2HY FY
58 HGE Aotk & 29 1& B A2¥e A
AAQY FHAERA, AHER HEE sHog wolxg
o] 9F ¥EHY, £F, F AFL 2453 3

Recommend Category

29 1 oHYd 4 Ax=dd 72

(DThe Web Mail Interface Module: M 2§ WUe] &
e, wA Apgxe] fd Mg A& gasto §
8t 54 3% 2 7H(ule)@ Y & FE &
Foln}, =T A&7 A 2e JtHze] A S
g & e #AFoldh

@The Category Rule Generation Module: ¢ @)
B 5L FEs5a 89 wolAt duyH
2 Hg3e Mo 2= E(rule)S BT

@ The Mail Classification & Recommendation
Module: 448 &€ /INtez A2 & WAA} &
kg shelaeld PHE @ g AMRXAA s
R AHeddz FHNET =Y 22U
A doj} 2AA YL AF AR

¥ 7 dA Baez V&9 AW JAXNE B
Hoz Adste Welge FRTE YIRS 2
2lg AErE, A1)9 Ce AA stelxz JAPoln
H4@2)8 DE Y EMZ B3R 4B)IME EMD
o g zt JrElaecel WE 2R BELE THA,
B #xd Uit 713 5& GEH H@E HAe
Frgnael BFHA He Rolth EY vt
gxuE A6) TS AHA AL sdedH, &
AFoME WY BA9 Stg el %A AolAEs}
TEE B4z AY ¢ WA YAt o2 9%
Az P4 9 49 FdA via EAIA
.

Category Set C = {¢o,€1,¢2,05,...,¢2} , Co=unknown category [t
Document Set D = {d\,dz,d>,....d} [#3)
Rd) = {p(d:| c), p(dh] €2), p(di] €)s.... Pldi | €1)} €)]
P onld)=max{p(d|C)} . t=1..k “)

{61 P(d| ) =P mdd), if P oukd) 2T
P andd)
&

Z i C)
=1

Chest(d) = whereT =1~

co otherwise

3 Alad 78 4 2

olue Fd Al&"e <Al oMY magle] s
3 Al2dd Aol glon, £ HEY WY £
JJAE mZaPol We gt AL Az e ¥
W sivte g FEsgt. FHEF P L2+ Windows
2000 Professional, wWelg] Wolx HVEES 3| MS
SQL 2000, § ¥4 ¥ ¢uzE 43S H3 MS
visual C++ 603 ASP, ASP EXJEE o|&3t¢d.
g 19 2& A4 788 AHER QHHolA~ JEE
B FEo,

PHG. Bl OXs IWTE AT SRS

P <

3Y 2. AHER QEH A

AL AEidol & AMEA @AY ol &HH,
A4 stelza A4 2 AFE ¥ 5 g 282U} A
= »= g8 AN BL g s
A sx doH, dEHe FHJAN 54 FZ3
o vy BEE MRz 3o, AEAANA FH v}
glie]s AEse Aotk WY AMEAE A2E 9
d EHE € 9 g 29 33 Zo] 4 FHngE
AT wA He Aotk B Q72 A% HYrke AR
AoA dubk AR ez FHN=LRAH, 9
v 94 dd Hee g siEngel @A EHGeE
AE A=23E F e

- 606 -



Sender Eorchid&webmaihcom Ronlyi
Receiver fesi@®webmall.com

Date [2005-16-15 152853

Bubiect [Mndow probiam caused by dos progre

| hope this is the right newsgroup...sarry it it j
isa’t

i ran a dos program feom windows 98 and | sa? an
arror messase

{sosething like "tile not found’ plaass input

fiie spec”)...i typed in

the filspath and the program started (o run but
crashed

=l

t. Recommendation Category - Comp.os.ms-windows

2% 3. 9y 33 bz

d¥dyenes 94 sdneg Y48, g2 vt
Huzd ddelHE ¢ Ay F £ 490
2 7}3].:34% ARE AN Eo A A
g9 28E s X*IESHE Reolt}. o] d¥E& 9
3 107tA sheinels vlE 33, 5 A 4F
dlolelel M H7tE A% delegg st g
Aot 2 48 A" 7% F FileCheck?5 & o}
|3t ARES A2HRAT A P & I
Holelg dsior 8yl dEo] srelnely 9E Jx
o fdg o] dojy o THEY HAEFY
o, olgid oz 7z} siEluAE H4E AL FJHE
& 1949 2t 1@4elA] correct data(l)& 7]1& 9]
WolAgl gndEE HELIFASW AHHElT,
correct data(2)= 53 YAAE ol &7 wolAt ¢

U5 J83 Aol

Category Previvion Rute

HEY o \ Uag
80009 i : s
% b et
5 30000 = Taresh o
3 40000 [ |
% uaee [ Rambar
0 20030 -~ Totul data
10800 — Comct datalt)
[ { e Borenct gataig)

1Ly 4 8 8T 8 810
Catsgory e

a4 4 9% 4 stelne] 348

W HREL 886%2 FAHULY, T4 IANE
Heg dabe 89.1%E RAFUT & dundF
2 ARG e W B} 05%9] F4e BRI

v gdg
AFdME oY AEAA =% B &
A MEdg 44 2 7 84 ojvys

- 607 -

T 2L g9 AESe] T Y, ARAEL £
A¢l e TEF oMY AeHol2E 878 2 A
oty v EME HaE PR ASSS £ 9 R
IE &2 FieluyE FALA @94 4%2}4 W
#7842 ags 2 Reldh. =28 ¥4 EH v}
Z BA7E 51, A7 SR 1w-7r°l} g &
Afoz FriA wyoz A4stuxn FAc AMNs
4 gAAE ol&sM BH AN FA=E GY
A7l gudd AT i EA4e AT EF7 o
k! *}%X}ﬂ 3%& we 7 5 Ae FA EHE o

fahe Aoick A4E wojue WdL #d o £
27k Xﬂ‘f’& i“ﬂ?é FH Azge e FEIA &
&8 4 2§ Aotk ¥F dF WwEegy stelus

2 Agxrr AR ARse dEez He e W A
= stexze dAS FH T & 9&% BE FAlY
e Alagew g4 AA E Aol

dngs

F{n

[1] Konstan, J.A., Miller, B.N., Maltz, D., Herlocker,
JL., Gordon, LR. and Riedel, J.GroupLens:
Applying Collaborative Filtering to Usenet
News. CACM, 40(3). T7-87.

[2] Balabanovic, M. and Shoham, Y. Fah:
Content-Based, Collaborative
Recommendation. CACM 40(3). 66-T2.

[3] Hill, W. and Terveen, L., Using
Frequency-of-mention in Public Conversations for
Social Filtering. CSCW'96, 106-112.

{4} Hill, W., Stead, L., Rosenstein, M. and Fumas,
G., Recommending and Evaluating Choices in a
Virtual Community of Use. CHI'95, 194-201.

(5] Shardanand, U. and Maes, P., Social Information
Filtering: Algorithms for Automating "Word of
Mouth”. CHI'95, 210-217.

[6] Ricardo Baeza-Yates, Berthier Ribeiro-Neto,
"Modern Information Retrieval,”

Addison-wesley, 1999.

{71 Willian W .Cohen, "Learning Rules that Classify
E-Mail”, AAAI Spring symposium on Machine
Learnning in Information Access, pp18-25,1996.

8] P.Maes, "Agents That Reduce Work and
Information Overload”, Communications of the
ACM, Vol.37, No.7, pp.30~40, 1994.

[9] Haejung Bak, Yeongdaek Park, Sukhwan Yun,
"Weh Agent using user's favorite”, Korea
Information Processing Society Review,
September1999.

[101Jeffrey M.Bradshaw, "Software agent”, AAAI
Press/ The MIT Press, pp. 151-161.



