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Spam Detection Using Online Learning Focused on False Positive Rate

OO oot
Yoshihiko Suhara

1.0000

goooooobbbbbbbbdodogooogo
ggogoooobobobbobbbbbodoooooo
SsEO000000O00OoOOoOoO0oooooDooOoon
goboobooboobboobuoobooboo
gogobooobooobbooboboooboboon
ooboobooboboooboobuoobuooboo
gobooboboobobobooboobboooboo
ggddddooobtbdodooduoouuoouoo
ooboobooboboooboobuoobuooboo
goboobobooboobobooboooboo
gogooooo

gboooobooobooobooboooooboooo
000000000000 0O0000O0000 (spam)
00000000 (ham) O0O0OOOO0OOOOOOO
gboooboooboobooobobooobooboboo
goboobooboobboobuoobooboa
00000 )o00o00o0o0o0oooooooo
oOoooooOooooooOoooooooooosvM
goboobooboooboobuoobuooboo
goooooooboobbbbbbbooooooog
gboobboobobooboboobboobboooooooboo
oboobooboooooboobobobobobooboon
gooooooooobbbbbbboooooooo
00O Passive-Aggressive 000000 (PA)OOO
gobooboooboooboobooboboboooboo

000000o0oo()o0o0oo0ooUooooooo
000000(2)0000000000000(3)00
gbooooooboobos3obooboboooon
gobooboobooboboobuoobuooboo
gogoooobobobobood

oobooboobobooboboobooboooo
00000000 (False positive; FP) DO 00000
ggooooooboobbbbbbbdooooooo
oboobobooobooboboobboobooboooboo
ugbooobooobuoobboobbd spam U
ham OO 00000 0OD0OOODOOOOODOOOOOO
O000Ospam 000 hamOOOOOOOOOOOO
uoboobooboobboobuoobuooboo
gogoooobbbood

oobooboob 200b00booboooog
goboobooboooboobuoobooboo
000000 Passive-Aggressive (PA) [2] DO OO
OO0000D0O0O00000DO0O0O0000D0AO False
Positive (FP) 0000000000000 Ospam O
000 hamOOO0OOD0O0OD0OO0OOOODOODOODOO

0000000000 NTTOOOOOOOOOOOO0OO0O
DoDODO0O0000 NTTOOOOOOOO0OO0O000000

(25

oo O+
Jun Suzuki

oo oot
Ryoji Kataoka

Algorithm 1 PA with Altenate Max-loss Update

Input: D, T,C, U, E4f1, E_1
Output: w*

1: wg«<— 0

2: fori=1toT do

3: for j =1to U do
4: D' — D
5: if U(t—1)4j mod 2 =0 then
6: I —+1
7 else
8: l——1
9: end if
10: (x¢,yt) = argmax Li(We;X,y)
(x,y)eD’' Ny=l
. — mi £y
11: Tt 7m1n{C,W}
12: Wil = Wt + T¢Xt
13: D/ «— D/ \ (xt,yt)
14: end for
15: end for

Wt — L NTU
16: w* = 75 24— Wi

17: return w*
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2.Passive-Aggressive
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Wi = argmin §||W — w75||2 (1)
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s.t. gt(wt;xtayt) =0.
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010000
Spam Ham
Method Accuracy | Precision Recall F1 Precision  Recall F1
LIBLINEAR 0.686 0.429 0.930 0.583 0.968 0.614  0.746
PA-I 0.830 0.621 0.674  0.646 0.900 0.876  0.888
PA-AMU 0.857 0.718 0.624 0.667 0.892 0.927 0.909
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