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Abstract

In this paper, we propose an automatic method for operating a confidential e-mail detection
system which uses machine learning and keyword search. The recent information explosion
has increased the necessity of the technology which enables the detection of the confidential
information in the electronic data. Using methods based on machine learning is one of the way
for high accuracy. However, it is difficult to prepare a lot of correct training data manually, and
this often becomes a problem for practice. We restrict our attention to e-mail, and present an
automatic training data collecting method using the domain information. It allows the automatic
operation of the confidential e-mail detection system. We also show the effectiveness of our
method through the implementation and the evaluation for an e-mail archive system.
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Abstract In this paper, we propose an automatic method for operating a confidential e-mail detection system
which uses machine learning and keyword search. The recent information explosion has increased the necessity of the
technology which enables the detection of the confidential information in the electronic data. Using methods based
on machine learning is one of the way for high accuracy. However, it is difficult to prepare a lot of correct training
data manually, and this often becomes a problem for practice. We restrict our attention to e-mail, and present an
automatic training data collecting method using the domain information. It allows the automatic operation of the
confidential e-mail detection system. We also show the effectiveness of our method through the implementation and
the evaluation for an e-mail archive system.

Key words Automatic Training Data Collection, Confidential E-mail Detection, E-mail Archive

gboo,0bocoodobobooboooboobobobooboooo
goboooooooooon.

1. 0000

go,000000b00b0o,0000000b00b00D00
gooooooooobooobboobooboooobooooooo
gboooboo. oobobooobooobooooboooooooboo
gobooooobobo,2008000000000000 1,37300

00,000 2007000000 5090000000000 [1].

gbooooooooo,bcooooboobooobooboooog

gboooobooobooboooooboo,0bo0b0obooo
goooooooooboobooboobo,ooboboooboo
goboooooooooooboooobooooobooooooo
gooo.obo,000o0oooo0o0ooooooboboo0og
gbooooooocoboooocoo,boobooobooboooo
gbooooboooodooooooobooooobooo,d



00000000000000000 [2],[3].

000000,00000000000000,000000
0000000000000000000,00000000
0000000000000000000. 00000000
0000000000000000000000000000
00000000,00000,0000000000000

goooooboooo,boo0o0boooooooboooooog.

gbO,b00b0o00oo0oboooooobooboooboobooooboo
goooogo,0o00boooooooobooobooboooboo
gooooooa.
gooo,00o0b0000oooo0oooobooboo,boboo
goooooboooooooobooobooooooooooo
gboood. oboooo,bocoooboboooooood
goooooooooo,oo,00bo0o0c00ooobooOog
gbooooooooodooooboooobooboooobog,ood
g.0o0oo0,b0o0o0o00ocoooboboobobooooo
gooooo.
gobooooooooooooooboo,b00b0b0000
gbobooooooocoboobooobouobooo.ooooboo
goooooooooooobobooobooboooobooooooo
gbooooooocoooo,0o0o0oboob0ooboboooo
goooooooooo,0obooooboobooboboooboo
goocoooooocobo.ooooboooooboobooooboo
gooooooooooobooobOo,0booboboooboo
goooooboooooooobbooobooboooobooooooo
goooO.o0o00,00000o0oooooo0oooooag
goooooooooooocobooooooboo,0b0ooo
goooooooo.
gobooooooobooooobo.oo,200000000

goooo. 3ooboo,booocob0oooooobooobog.

4000,000000000D00O00O0O0DODDOOOOODODO
gbooooo,0o00boocuooooboobooobobooooboo
goooobooogo.s00040000000000000
gooooobo.ooo,ebboobooobooog.

2. DOOOooOOooDooo

000000000000D0000000,0000000
00000000000000000 cotrainingd 0000
0000 [4),5. 000,0000000000000000
0000000000,000000000000000000
000000000, 000000000000000000
00000000000000000000000. 0000
000,000000000000000000000000
00000000000000. 0000000000000
0000,00000000000000000000000
000000000, cotraining 0000000000000
ooooo.

000000,00000000000000000000
0000000000000,00000000000000
0000.00000,00000000000000000

gooo,00o0o0o0ooooboooooooboo,oboobo0oa
gooooooooobooooooboooooboo. ood
go,000000o0ocoo0oboooooo.oooboo,oo0o0
gobooooooooooboboooobooooobooooooo
ooo.

oo, co-training 00000000 O0OOOOCOODOOO,
goooooooooooobo,0o00booobooboooo
gboooo. oboo,b0cooooobobobobbooooo
gobobooooo,00boooobooooooooo.

3. DODbOobOobOoboDbo

god0d,jod0ooooobbob0oooooooooo
OoOoooo. o0,000000000000000000
gooboooooboooobo,bogooooooboooo.
3.1 JO0O0OOO0ODOOOOO
goooooobooobOboooooooo,oooooo
pgooobobobooooobboboooobobobboooo. bg
O,0000b0o0oboobopooboobooooooo, oo
oo g, boooog
gooooooooD “@ubodboooooooooooono
gooboboboooodooooooobbboooooog.
0o00,0000000 “xxx@abce.def.com”00000

e “abc.def.com”

e “def.com”

oo, boooooggg,oooog
Oooooooooooooao.

00 3.1. 0OO0OO0OOOOOO0OOOoooo DpO,0000D0D0
ooboooooboooooooooooboOoooooono FoOO
gboo1l1o0ooooooooboobo. oooo,0b00000
omMOOOO,00FO0000O0OC0C0COOO0OOO0OOOO
goobooboobooobo DpOoOO0O0OO0OOOoOO0O0O00OO0
ooooo,MO0000000, domain(M)=100000.
gooboo MOOOODOOO,MmOO0O0DOOODOOOO,
domain(M)=000000.

oo poooooooooboooooboobooooobbD. oo
0,0000000010000  DPOOOODOOOOO,OO
gooooooooobooobooboobooboooob,bo
goooboooooooooboooooooocoooooboooog.
gb0,p0000000000OO0O0OO0O0OObOOObObOO
g,000booooooocoboobooobooooobooooo
goooooooooao.

OO0 FO,000000000D0O0O0O0O0DDDOOODODOO
ooooooooooo.oo,oo0b0bob FO0000

F = {From, To, Cc}
U(BeeDOOOOOOOODOO0ODOO) (1)
000.000000 BecO CcOOO FOODOODODO

gooog.
0O ()oo0oFOOOOUDOOO,00000000,000



gooboooobooooobooooooooooooo.ooog,
oo pooooooooooODObDOOOOOO0. 000000
o0oo0o pOoO0OooOOO0O0,0031000,0000000
OMODOOO domain(M)=0000,000000000
gooo.boooocooooo,booc pOOoOobOO0OOObOO
goooooocoooo.

3.2 0000000000

goboooooooobooooooooboooobooboOooooo
go. obooobooboooooboooo,00310000,00,
gobooooboooooooobbooobooboooobooooooo
goooooo.oobooooobobooobooooo.

gbo,000000000000.

gooooob 3.2, 000000 MOOO,0000000
gooooooooo.

e domain(M)=1000,MO00000000.

e domain(M)=0000,MO0000000000.

gbooooo 3200000000,0000000000
gbooooooooo,obo0obouoboobooboooboo
gooooooooo.

gooodob 32000000 100000, 000,00
0O domain(M)=000000000000 MOOOO,O
goboooooooboooobobooooocOooooOooooo
go0,00000000.0000003200,000000
gbooooooocooooocobooo,boboboboooboo
goboooooboo.oooboo,ooooooooo,o0o
goooooboooooooobobooobooooooooooo
gbooboooooooooodooooo. obo,00004d
goooooooo.

gbooooboo,obo0oboooooooooboobooog
goooooboo,booooooboocoooooboooooog.
gbobooooboooooooobbooooboboOooooooooa
goo,000000b0o00oo0ooooboooboobooooboo
gboo,0booocdoboouooobobouobooboboooo
gooooobooooooooooooob0. oog,bbo00o
gbooooooooooooobooooboobooobooobo, o
gooooooooooooobooo.obbo,booobooo.

oo 3.3. 0O0OO0OO0ODOOOOODOOOOODOOOOO MO
000, MO000000000000 result(M)=1000
0, MO00000000000000 result(M)=0000
oo.

gobobooooooboboooooobooooobooaon.

goooboob 3.4. 0OO0OODOODMDOD,00D00D0OO

gooooooooag.

e domain(M) =result(M)=1000,MO0O000000O
oo.

e domain(M) =result(M)=0000,MOO00000OO
oog.

e domain(M)#result(M)OOO, MOUOOOOOODOO
gobobooooooboooooogd.

oooooo3400,00 31000000000000O
ooooooOo0o0oO0,0000000000O00Ooo0oDoOO
pgooooooooouoooooooooggo. oo, gog
oo0o0ooooO0o0o0oooOo0o0oooooooooooooo
opgooboooobobooob.
oooooobo 3400000,000000000000RO
DooOooOoooOoOoODOODOOOOOO0O0O0 co-training O
oooOo0oooOo0.ooOo0ooo,0o0oo00,000000
ooo0oOoooO0o0oUoooOooU0oooo0oooooooo
00000000000 co-trainingd 0000OO0O. OO0,
oooo0oooO0o0o0oooo0o0oooooooooooooo
0,00000000000000DO0UOOoUoOO,00oOO0
oooooooOoOo,00ooo0oooooooo. oo, o
oooooO0o0o0o0oD0o0UOooDOoOoOoOoOOoOOoOoOoO,oo0
oooooOoooooo0oooOoooo0.ooo,oo0oo
pgooooobo,obobobbbooooooooboobooboboo
oo00.00000o0O00ooo0ooooooooooooo,
ooooO0ooO0o0o0ooOo00ooooooooooooo
ooooooooooo.
3.3 00O0O0OooOoO
ooooooooooobO0o34000,000000000
ooo0oO0o0o0oooooo0oOoooooooooooo. oo
ooo0o,0000000000000000O0DOOODDOO
gooooooooOooooo. Dooooooooog, oo
o0o0oooooOoOoooooooo.
e 0000 0OODODOODOOUDOOOODOOOOOOODO
ggooboooo,bbboobbooobbooobbo
e O000ODOUO,00000O00O0ODODOOODODOO
ooooo
100000,000000000D0O00O0DO0OODOO, O
ooooo0ooO0o0o0ooOo00oooo0oooooooo
O.0000,000000000000D00DODODODDODOO
oooooooOoOoooooooooo.
00,2000000000000D0C00000O0O,00
ooooooo0oOooooooooooooooooooon
0.000,000000000000000O0O0,0000R0
ooo0o0oOo0oooooo0oOoooooooooooo. oo
0,00000000000000000000D0O0O0oDOOO
ooooooO0ooOoOoOoOoOoooOoOo,000ooooooo
0,00000000000 (resampling) 00, 000000
oo0oo0o0oooooOooooooooooge), (7. oo
ooo0oo0ooooooo00o0oOooooO0. ooooooo
00000000, 000000,00o0ooooooooon
O000D0 oversampling D, 0000000000 DOOODOO
00 undersampling 0 200000. 00 undersampling [
ooo0oO0oOo0oooooOoO00. ooooooooooooo
00000oo0o000ooO0O00oOOoOooDOoooooOoooo



0,00 @BUob0ooooUooooo.

gobooo,boobcoooooooooo,ooooooaad
goooooooooooooboooobooboooboo,ooo
goboooobooooooboooboboouobooooooooooo
O00Q00oO0. 000, undersampling0 0000000, 00
g200000000000000O0C00O00DOCOOOOOOO
gooooooo.

ooog 3.5. goo,0d0ddooooooooobog

Oodd«dobobobobbbooooo. goobobo,obobobobog

goooooOoobooooooooob mO,0000000

O0ne00,00000000000m0O,n000000.

e ni4+ny<w000,n:=n1,n0:=no000.

* ni+no>ul0 ny <u/2000,n1 :=mn1,no :=u—n1
ooad.

® ni+no>ul0 no <w/2000, N1 :=u—nop, no := no
ooa.

® ni+mng>ul0n >w/200 ngo > w/2000,
ny=u/2, no:=v/2000.

gooo3s50,000,0000000000000D00
gboobdobobooobo0o«d0oboboboboboooobooobg,
gooooooooobooboooboobo. obooooobo
uboobd«~0O000000C00O0O0O00O0,00,0000
O00w«/2000000000000000000. 00O,
gobooooboooooooobbooobooooobooooooo
goooooo,00booooooobooboobooboooboo
gooa.

gobboooooboooooooooooooooo. ood
gooooooooooooobooooooobo1oo0.

AT —2 BHREOHR
LB EFA—IHDETE
v
AT — 2 &4
(@A 3. 4)
v
AT — 528 E
(GEEAX3.9)

y

AT — 2 HEE

01 00o0oo0oooooooooo

4. ODgobOoabooboooo

gboo,bo0o0bcoboobobooooooooobooooag
goocobooooboooooooooobooo,00booo0o
goboooobooooooboooboboouobooooooooooo
gooooo.

4.1 00000000D000D00000
000000000000D00000D00000,0000
00000000000000000000000000. O
00000 2,3 0000000. 0000,0000000
00000000000000000000000.
000000000000000000,000000000
00000000000000000000000,0000
0000000000000000000000000000
00.00000000000,00000000000000
0000000000000000,00000000000
000000000000000000000000000.
000000,00000000000000000000
000000000, 000000000000000000
000000. 0000000000,00000000000
00000000D0000D0000D0000000,000
0000000000000000000000000000
0,0000000000000000. 000000000
0000,00000000000000000000000
0000000000,00000000000000000
00000.00,000000000,0000000000
000000000000000000. 000,00000
0000000000000,00000000000000
0000000000000 00000000000,000
0oo0oO0o0o0o0o0ooo.
0000000,00000000000000000,00
000000000D000000000000000. 00,0
0000000000000000000000,00000
0000D000000D00000. 00000,000000
0000000000000000000000000000,
000000000000D0000000.

4.2 00000000000000
000000000000000000000000000
00000.0000000000000000000000
000000,000000000000000000000
00000000000000. 00000,0000000
00000000000000000000000000. O
000D000000D000002000.
00000000000,000000000000000
000 100000000000000000,100000
0000000000000000000000000000
00.000000,000000000000000000
000000000000000000 300000000.
0000000000000000000000,10000
0000000000000000000000000. 00
0,000000000000,00310000000000
0000000000.0000000000,0000000
0000000000000000000000000000.
00000000000000000000,0000000
0000000000000000000.
000000000000D00000D0000000,00



EFA—ILETE

1
\44 1 EFA—I
7—h4AT
|
\—g
BEA— LIRS
®REA v
%3] BFA—I » | EEEBEI LS |
T R BTl
#HR
\ /
A 4 \ 4 4
BFA—ILEHRBRRAF—T—X

02 0000O0O0oooooooo

BHELEDEE) :
BYBICEFA—LT—hA IOERVELEHT 5.

E N
1 BB CHRICEZESINEEFA—LET—HAD

ISEH9 D
HE A — LR HISRERE)
SEHORMTERRESN A —LERRICEEA—IL

BHEERET .

R RAA D HRE
HRAARICKZ2HFR EE3IICHEDIC KA
HEE]ETS. A VHIEEERT 5.
(result(M) =?) ( domain(M) = ?)

HIEAT— 2 BRI
EAEMEARS 4B L UREARS.SICK VIIEAT
—SDEBREEERT S.

s
IRESIN-INFERT—2ZRVTEBFEEERL,
FERIAINZIOBRBEEGHETEHTD.

03 0OoOo0ooooooooooobooboobooooo

goboooboooboooboobooobooboooobooo. oo
gooooooooooooboboooboboooobooooooo
u,000000 340000000 350000000003
gooooooooo.

4.3 0 0O O

goboooooooobo 3s00,000,00000D0000
gooooboobo«0000000O000DOO0O0. 0000
goooooooodoooo,oboodb «00b00oo0d
goooooocooooo.

oo 4.1. gooooooooboobooooobooon
gboooooo,0o0boocobooboocoboobooboooo
goooooooooao.

0041000,000 a(0<a<1)000000,000
gooooobooooobo 3400b000b0000o0o00n0 g4,
000000 noO0O0000,000 w0

u = a(ng +n1) (2)

gooooo. boobo,00000b00b00b0b0o000o
U,00b«000b00bobdoboboobof,tfdl o
000,000000000000000 (20000000
ooo.
gobooooboooobooobo,0b000o00oobo0oboobooo
goooooooo,bcdb«b0b0obboobobobboonobo
goooooboooo.booooooboboobo,bog,1000
gobooooooooooobooooooooobooooooo
goo,0b0o00o0d «~0000000. 000000000
oo,000000«0000000000.
gbo,000000o0000o0o00,10000000004d
goooooooocooboooooobooooobooon. o
gbobooooboooooobooobol1bbooobooooooa
goboobooooobooooo,1b0000b000b000000o
gboooooocoooboobooooobouooo.ooo,oo
gooooooooobo,0bo0b0boo0oboooo.oob,gt
gbooooooocoobooooooOo,boo0ob0oobooboooo
goobooobooobooboooooboboooooD. ooo, o
gbooooooocobooo,b0b0oo0obocobooobooboooo
goboooooooooooobooobooobob. oboooo,1g
gobooooooooooobooooooooobooooooo
g.o0o0,1000000000000000000,0000d
goboooooooooooooooboo.
4.4 000OO0OOO0O0OOOO
gooooboooooooooooobooooooooo,100
goooooooobo. ooo,0cooooooooooboboOoa
goooooooooooooooo,b0obooboooo



goooooocoooooobooooo. ooo,bobobooo
oooooo,000o00000000000000 3400
gooo,000o0o0o0ooboboobobooobooooooOoooon.
gobo,00o0o0bcoooooboooo,bcoooooboooboaoa
gooooooooobo2000000.

o0 4.2. 0O0O0O0OCOOO,000000D000CO0O00
goooooo,boboobooboobooboboooboo
goooooooobo. oo,booboboo,o0ob0boooobo
goboooboooooooobboooobooooooooog
go.0000o0o0o0oooocooobo,0o0o0000,0000
gooooooooooooon.

goooooobooooobooo.oob,bb0oboboo, oo
gboooooobooo,bobooc0oboooboobooboooo
goooooooooobooboooboboob.oboooobo
gooooooooooooobooooo,obooboooo
goooboooooobooo. oo,00b00b000000000
goooobooooobooooobooo,o0b00oboooo
gobbooobooooocoboobo. ooooobocobooooboa
goooooo4000.

VHFEER :
ERERBRIAILIOH L EHBERE

HWREBE+5 5 2
E

REMH :
FRARIC K DHFRH

04 0000000000

goooo,0o0oobooboboooooooooboooo
goooooo,b0coboooooooobooobooboooboog
gooooooooooooooon.

5. O 0

gboo,000000000000000O00O000O00O0
gooo,0o0oocooboooo.

5.1 O000O0OO0O0ODO

gbooooboo,obo0oboooobooooobooooo
gooooobooooooooo,booooooobooooog,
goooobooooocobooboo.coooboobooooboo
gooooooooooooboo,0ooobooboboooboo
g.0o0,000000000b00000O0000O0,0000
gbooodg,oodbooooooboobooobooboooobog
goooooo.

0ooooO0oOO0OO0O000000.
e OODODOD

0000000000 2007000 200800 200000
0000000000 650000000. 0000000000
00000000 31000000000000000000.
00,00 DO

D={00000000}
V(0000000000 1100) (3)

ooooUooo,00 FOO (1))oD0DoO0O0.0oDoDOoOOO
goboooooooob 1000,

01 0000oooo

ooooo 53,992 0
oooooo 11,655 O
0 | 65,6470

e OODO

gooobo 2000000000000 24000000,
1Dooooooooobooocoooobooo.ooooboobooo
go,03000b00b0000,0000,00000000,
gobooooooo.booooboooobooooooo.
gbooobd i1iooooooo,oooooooooboood
gboooooco. ooo,oco0o00oboboobobooooo
gbooo,0o0oo00b0boooocooooobobo. 0od
gbog,1000b00b00o0oo0oocooboooooon 2,7000
goo,b00o0,1010000 2000000000000
gooOosoeob0boooboOoOoO,bo0ob00boooo
loooooocoooocooooobooooooa.

e DUIODOOOODOOODDO
o004000,000040000000000000O
goooo,0oob2o00b00oboooobboooobbo.og,
o000 20%000. 0000, 0000000000,00
g2oo0t000bO0OoboO0OObOOOODOOOOOOODOO.
e UUOOOOOOOODOO
gbooooooobooooooobooooobooo,d
gbooooooo2000.00,000000000000
goboo,boocooboooooooouob,oboo0oooo
o1o0000o0ooc0ooo100000b0o000o0o0o0.

02 0000000000000

oooo oooooo
ooooooo 10
ooooo 1710
oooooooo 40
ooooo 120 O
oooooo 182 0

o 1000
O000000,000 (recall), 000000 (precision) O
oooo.ooooooboo,ocooboocooooooo.



_0000ooooo0ooooooon

o ooooooo

ogg . B0O00000000000000
oooo0oO0O0O0O0oOoOooo

gooo

(4)

()

goooooo,ocooooo,ooboooobooboooo
oooooooo 8. 0oooooooooooo,o0ooo
goooooooooooooobooobo,oo0booboooo
goooboo. obo,0oboo0oobocoooboboboobooooo
oo0oo0oo0oO0,00000000000000 [2].

5.2 0 0OO0OO

gbooooos,6000.00000000O0,00000
gb,b00booooboboooboooobooobocoooo
gooobooooooooo. oo,0bo0boobobooooo
goooooocoooao.

BERE
100.0%
98.0%
96.0%
94.0%
92.0%
90.0%
88.0%
86.0% —o—AAR
84.0% - ERRBEI1ILE
82.0%
80.0%
4 8 12 16 20 24
EBER
Oos5 0 0O 0O
B

100.0%

99.0%

98.0%

97.0%

96.0%

95.0%

94.0%

93.0% —
—o—ftAAR
92.0% —

|- FRRBFITILE
91.0% —

90.0%

4 8 12 16 20 24
EEEH
o6 O 0O O

gbooocooooboooo,boobocobo0obooboooo
goboooooobo.osb0,00000DODLDOODOO
gooboooocoooooobooooooo. booooo, o
gooooooooboodoo 2o0000000000000d
gooooooooooooo,boo,0o0ooboobooOoo

goooooooocooboooooobooboo.oooooboo
goo,00o00b0o00o1o0o0boobooooooooog
gbooooboooboooooo,boob 11000000000
goboooo,ooocoboocooboocoooo.

gboo,0000o00oO00o0booooooboo0obooboooo
goo3oooao.

03 00001 0booooooooo

oooo ooo ooo
oooao 99.2% 98.2%
oooooooao 92.1% 99.5%
ooooooao 98.7% 98.4%

OoooOooooooo 9% uooooooooo,o0n
gobooooocooob. oooooboooboo,0b000000
gobooooooooooboooooobooooboooooo
0,00000009%00000000000000000.

5.3 O g

gebUdbo0O,300odoooboobo,0oboooo
goooooooocoooobooob. oooooooooboo
g,00oooooooooobooooooooboob. boog
gobooo,0ooooo 20080 100000000000, 0
oooo0o,000000 12400 77r00,20080 10000
goooooooocoobooooboooboooooboooon. o
0,000000000000000000O0 ADOO.

goboooooooobooooooboooooobooooobooo
gooo,o0o0,b0oboooooooobooooo. oo
goooooooooobooo.obpobo,bebO, 20080
l0oo0ooobobooboobobooboooo. oog, 2008
0400000000000 ADDODOODOOOOOO 2000
gooooocoooobo,boo001ebb0ob0obooboDbo
gooboooooboooboooooooobobo.ooobooog,
gbooooooocoobooooobooooobooo,ooo0o
gobobooooooooooooooboa.

gboooooobooboooboooooo. oboooooo
gooogoo.

gooo. ooooooooobooo13ooooooooag,
gooooooooo,b0obooobooboooboobob. 0o
goo,00000000000,000000000O0C00
gooooooooooon.

gboooooo,ooobobc0oboooobobooboooo
gobooOo,13000000b0o00ooo0oooboo0ooDoo
. 00,1 3g00000000o00o00b0,00000000
AO000OOOOODOOOOOOOOOCOOODOD.

gbobooobooooo w,80b00. O0O0O00OO0OoO,o00
goooo,bo00012000000000000O0DDOOO
ooo.o000 «0c000rb,05,600000000, ‘00
o0 (Dooo)yooooUooooooooooooO. o
gbooOo,b0o0000b0000c0ob00oo0oboboooboooo
gooooboooooooo,bbood0oooob,oooobo0oa



BEE
100.0%

99.8%

99.6%

99.4%

99.2%

99.0% r

98.8%

98.6% —o—fHHEA N
98.4% ——GHRAAX(E#HEL) -
98.2%
98.0%
12 16 20 24
REENEI%K

07 0O0O0O0O0OO0OO0OO0OO0O00O0OO0000

HEE
100.0%

N |
\ /A A £

96.0% V

95.0% r

94.0% r

93.0% r

92.0%

—o—fAAH
91.0% ——HAAKXEHLL) [

900% I I I I I I
12 16 20 24
EamEk

08 OD0OOO0OO0OOOOoOoOoooOoOOnoO

goooooooooboobooobooooo.ooooboo
oooOoo0ooo0 AoOOUOoooOO,00000 XO

Xil_DDDDDDDDADDDDDDDDD 6)
a ooooooobooooooo

ooooO0.0oo,0 ()oooooo

gooooo
DDD_l*DDDDDDDDDDDDD (7)

0000000000000000,00
000 <Xx<1 (8)

oooobo. 00 xo,000000000000000C00
AO000O00O0O0OO0OO0OO0OO0O0O0O0O000. X=10000,
ooooooo0 A00OoooOooooo,o00,X =000
0000o00o0ooo0oOOooOoU0DO0oOD A0DODDOODOoOoo.

o0 Xooooooooooooo.o9b,0800000
goo,000o0o0o0oo0oooobooooooobooooog,
o00,000000 XOODOOOOOOo.o0900,0000
00000 A0 1300000000000O0O0OO0OO00OOOO

&

1.00 < .
A [t

A\
AV AN
V4

——EEE BAAL EHLL)
——X A=Y TYRFADEE) | |

12 16 20 24
EEEH
09 00000000 A0DDOODoOooOooDoO

goboboooooooooobooooboooo.
gooo,oobooooooobooo,ooo0oo,boboo
gobooooooooo.

6. 0000

gbooo,b000o0o0b000obocooooocbooobooboooo
gboboooocooobooboooooo. obo,00000
gooooooooooooooooboooooboon, o
gobooooooooooboooooooooooooo
goooooooooobobo.oooboooo,0o0obooo00,o
gboooooocoo,boboooobocoboobooboooo
goooooooooooooooobboooboobooooon.

goo,00o0oocoooooboooooooobooogoo, o
gobooooooooooboooboooobobooooDooo
gooooooao.

a a

[1] DOOoo0oOoOooO0OO0ooOOOoooO, 208000000000
0000000000000007, http://www.jnsa.org/

[2] OOO0,0000,000,¢“0000000000000000
goooopooocoooor,oc8sooooooooboooodg
0000 (2), pp. 157-158, 2009.

[3] OOOO,D00,000,“000000000000D00O0
goooooooooOoor,0o8ooooooooobooood
0000 (2), pp. 159-160, 2009.

[4] A.Blum and T. Mitchell, “Combining labeled and unlabeled
data with co-training”, In Proceedings of the 11th Annual
Conference on Computational Learning Theory, pp.92-100,
1998.

[5] S. Kiritchenko and S. Matwin, “Email Classification with
Co-Training”, In Proc. of the 2001 Conference of the Cen-
tre for Advanced Studies on Collaborative Research, 2001.

[6] B. Zadrozny, J. Langford and N. Abe, “Cost-sensitive learn-
ing by cost-proportionate example weighting”, ICDM 2003,
pp. 435- 442.

[7] A.Liu, J. Ghosh and C. Martin, “Generative Oversampling
for Mining Imbalanced Datasets”, DMIN 2007, pp. 66-72.

[8] D. Lewis, “Evaluating Text Categorization”, In Proceed-
ings of the Speech and Natural Language Workshop, pp.
312-318, 1991.



	Title Page
	Title Page
	page 2


	An Automatic Training Data Collection Method for Confidential E-Mail Detection
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8


