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Gi6i thiéu Thy réc
Cac phuong phéap hién nay
M4 hinh tdi tir va mdy hoc

Dich vu lién lac pho bién

Dich vu thu dién td

» wu diém: don gian, nhanh chéng, chi phi thép
» nhiéu ngudi st dung

VAn nan thu rac
» quing cdo, khiéu ddm, phan ddng, thdm chi 13 nhiing doan
m3a ddc hai dinh kém

» gay lang phi, phién toai
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Gi6i thiéu The réc
Cac phuong phéap hién nay
M4 hinh tdi tir va mdy hoc

Vi du minh hoa
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Gi6i thiéu The réc
Cac phuong phéap hién nay
M4 hinh tai tor va mdy hoc

Thiét hai

Théng ké v& thiét hai do thu rac
> nghién citu cho thiy t8n thit nam 2002 uéc tinh khoang 2 ty
dd la (Sung-jin, 2003)

» mét nghién citu khic vétdn thit thang 10 n3m 2003 udc tinh
khodng 10,4 ty do la (Mi2g, 2003)

» theo (Doug, 2003): néu mdt ngudi phat tan thu rac thu dugc
loi 10 ngan dé la trong 1 thang thi ton thit do ho gay ra I3
100 ngan dé la.

Loc thu rac

> giam bdt t8n thit «%&
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Giéi thiéu s
N Thu réc

Cac phuong phéap hién nay

M4 hinh tdi tir va mdy hoc

Loc thu rac dua trén dia chi ngusi gui

D& bi qua mit: sinh ngiu nhién dia chi ngudi gti

S: 220 crepes.fr

C: HELO cit.ctu.edu.vn

8: 250 Hello cit.ctu.edu.vn, pleased to met you
C: MAIL FROM:
: 250 alice@cit.ctu.edu.vn ... Sender ok
: RCPT TO: <peter@crepes.fr>

250 peter@crepes.ir ... Recipient ok

: DATA

354 Enter mail, end with “.” On a line by itself
: How are you?

: Do you like internet?

w

250 Message accepted for delivery

: QUIT @
€«

nvonnBNLO
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Thu réc
Cac phuong phéap hién nay
M4 hinh tdi tir va méy ho

Loc thu rdc dua trén tu khéa

D& bi qua mit: bién thé
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Giéi thiéu _
N Thu réc

Cac phuong phéap hién nay

M@ hinh tai tir va mdy hoc

Loc thu rac dya trén ndi dung

Mb hinh tdi tir vd hoc may dé phat hién thu rac

» ndi dung thu (khéng c6 cAu tric): biéu didn vé cAu tric bang

> md hinh tdi tir: thu dién ti biéu didn dang vécto cé gia tri
thanh phan tha i 13 tan sé xudt hién tir tha i trong thu

» tap thu dién ti: bdng (ma tran), mdi fibng |3 mét thu, méi
cbt tuong ng véi mot tir trong tu dién

» xay dung mé hinh phan I6p thu rac: s6 chiéu rat 16n dén vai
chuc ngan, mdi chiéu chira it théng tin cho phan 16p
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Giéi thiéu _
N Thu réc

Cac phuong phéap hién nay

M@ hinh tai tir va mdy hoc

M6 hinh phan 16p dit liéu c6 sb chiéu rat 16n

D& xult giai thudt méi (Arcx4-rMNB)

» Arcx4 of random Multinomial Naive Bayes (Arcx4-rMNB)

» don gidn, nhanh, cho d& chinh xac cao

» két qua thi nghiém véi 1921 thu dién ti

» dat dugc d6 chinh x4c dén 95.81%

> cai thién hon 45% dé chinh x4c cla MNB (Lewis et al., 1994)
» phén I8p chinh x4¢c nhu SVM (Vapnik, 1995)
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Gidi thuat Arcx4 of random MNB Multinomial Naive Bayes (MNB)
Arcx4 of random MNB

Multinomial Naive Bayes (MNB)

Giai thuat

» tip hoc gém T vin ban, N tur vung va C Iép
> gan vin ban t; téi 16p c6 uéc luong xac sult cao nhat P(clt;).

P(clt) = P(C,l’:é;"c) cec (1)

=] V,”c:,'. )" (2)

foi 12 tan so xuat hién tir w, trong van ban t;
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Gidi thuat Arcx4 of random MNB Multinomial Naive Bayes (MNB)
Arcx4 of random MNB

Arcx4 of random Multinomial Naive Bayes (Arcx4-rMNB)

Danh gi4 giai thuat MNB

» don gian, d& cii dst, tbc d6 nhanh
» d6 chinh xdc chua cao khi x(r ly dit liéu cé sb chiéu rat 16n,
moi chiéu chia it théng tin

Cai tién MNB

» sit dung tap con céc chidéu ngiu nhién tir tap ban diu
» rMNB: xit ly t&t dif liéu sb chiéu I6n (Breiman, 2001)

» st dung ky thuat Arcx4 (Breiman, 1998)

>

Arcx4-rMNB: cai thién mé hinh phan 16p dif lidu sb chiéu I6n 'Q%’
2
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Gidi thuat Arcx4 of random MNB Multinomial Naive Bayes (MNB)
Arcx4 of random MNB

Arcx4 of random Multinomial Naive Bayes (Arcx4-rMNB)

Giai thuit

» xay dung tudn tu tap cdc md hinh {rMNB;}

» mdi rMNB; chi sit dung ng3u nhién n = sqrt(N) chiéu

» md hinh x3y dung sau tap trung vao khic phuc I3 tir cic md
hinh xdy dung trudc dé

» phan I6p: binh chon sb déng tir {rMNB;}

» hiéu qua: phan 16p rht chinh xac dit liéu sb chiéu 16n
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Chuén bj dif liéu
Chuong trinh

Két qua thuc nghiém Két qua

Chuan bi dir lidu

Tao di liéu

» thu thip 1921 thu (1143 thu rdc va 778 khong phai thu réc)
> tién xur I;’{ véi BoW (I\/Ic7Ca||um, 1998): bd qua cac tir kh/ﬁng
chiia nhiéu théng tin d& nhan dang thu rac, quy vé tir goc
» md hinh tdi tu: bang di liéu, 1921 ph§n t (thu), 28719

thudc tinh (tir) va 2 I8p (thu rac hay khéng phai thu rac)
» nghi thic kiém tra chéo 3-fold
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Chuén bj dif liéu
Chuang trinh

Két qua thuc nghiém Két qud

Chusn bi chuong trinh

Chuong trinh

> gidi thuit Arcx4-rMNB, MNB, Arcx4-MNB: C/C++
» mdy hoc SVM: LibSVM (Chang & Lin, 2001)
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Chuan bj dif liéu
Chuong trinh

Két qua thuc nghiém Két qu?z

Tiéu chi danh gia

Recall, Precision, F1, Accuracy

> Rgcall:,sé thu rac duge phat hién ding la thu rdc chia cho
tong sb thu rac

> Pfecisif)n: sb thu rac duoc phat hién ding |a thu rac chia cho
tong so thu dugc du béo la thu rac

» F1: trung binh diéu hoa giita Precision va Recall

» Accuracy: sb thu dugc du bao ding chia cho tdng sb thu
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Chuan bi di liéu
Chu rinh

Két qua thuc nghiém Két qua

So sanh két qua Precision, Recall, F1, Accuracy

Két qua phan I6p thw rac
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Chuan bj dif liéu
Chuong trinh

Két qua thuc nghiém Két qu}"z

So sanh két qua Precision, Recall, F1, Accuracy

Bang: K&t qua phan I6p thu rac

MNB | ArcX4-MNB | ArcX4-rMNB | LibSVM

TP | 128 347 360 362

FN | 244 25 12 10

TN | 189 228 235 231

FP 60 21 14 18

Precision (%) | 68.09 94.29 96.26 95.26
RecaII (%) | 34.41 93.28 96.77 97.31
F1 (%) | 45.71 93.78 96.51 96.28
Accuracy (%) | 51.05 92.59 95.81 95.49
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Két luan
Phat trién

Két luan, huéng phat trién

Giai thudt méi Arcx4-rMNB cho phan I6p thu rac

» tiép can: hoc tir ndi dung

» mb hinh tdi tir: s6 chidu dif lidu I6n

> giai thudt phan 16p hiéu qua: Arcx4-rMNB

» dat dugc d6 chinh x4c dén 95.81%

> cai thién hon 45% d6 chinh x4c cia MNB (Lewis et al., 1994)
» phan I6p chinh x4c nhu SVM (Vapnik, 1995)
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Két lugn
) n Phat trién
Keét luan, hudng phat trién

Phat trién

Tiép tuc nghién ciu

» suu tdp thém dir liéu
» tich hgp vao hé théng thu dién to

2 |7

> cai tién toc do xa ly
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Két lugn
) n Phat trién
Keét luan, hudng phat trién

Cdm on & ciu héi thdo luin
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