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Bai 12. Phan I6p van ban (2)
IIR.C13. Text classification and Naive Bayes

B6 mén Hé théng théng tin
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i NoOi dung chinh

= Cac mo hinh Naive Bayes




Multinomial Naive Bayes

= Huan luyén:
TRAINMULTINOMIALNB(C, D)

1 V «— EXTRACTVOCABULARY(D)

2 N — CountDocCs(D)

3 for each ceC

4 do N. — CounTtDOCSINCLASS(ID, ¢)

5 prior|c| «— N¢/N

6 text. < CONCATENATETEXTOFALLDOCSINCLASS(ID, ¢)
7 for each tc V

8 do T, «— COUNTTOKENSOFTERM(text.,t)

9 for each t € V

10 do condprob|t]|c] ft;?ﬂal| 7

11 return V., prior, condprob



Multinomial Naive Bayes (2)

= Phan Iép:

AprpLYMULTINOMIALNB(C, V, prior, condprob, d)
1 W — ExtracTTOKENSFrROMDOC(V,d)

2 for each ccC

3 do score|c| — log prior|c|

4 for eacht € W

5 do score|c]+ = log condprob|t]|c]
6

return arg max__ score|c|

celC



Bernoulli Naive Bayes

= Huan luyén:

TRAINBERNOULLINB(C, D)
V «+— EXTRACTVOCABULARY(DD)
N «+ CounTtDocs(ID)
for eachc € C
do N, +— CouNTDOCSINCLASS(ID, ¢)
prior[c|] < N./N
for eacht € V
do N «— COUNTDOCSINCLASSCONTAININGTERM(ID, ¢, t)
condprob|t][c] < (Net +1)/(N: + 2)
return V, prior, condprob

W oo Ss1 U = Wk =



i Bernoulli Naive Bayes (2)

= Phan Iép:

APPLYBERNOULLINB(C, V, prior, condprob, d)
V; «— EXTRACTTERMSFROMDOC(V,d)
for eachc € C
do score[c| < log prior|c]
for eacht € V
doift € V,
then score[c| += log condprob|t][c]
else score|c] += log(1 — condprob|t][c])
return arg max__c score(c|

1A W=



Bernouli NB

» Table 13.1 Data for parameter estimation examples.

doclD words in document in ¢ = China?
training set 1 Chinese Beijing Chinese yes
2 Chinese Chinese Shanghai ves
3 Chinese Macao ves
4 "l:nk}rﬂ ]aEan Chinfse B i no
test set 5 Chinese Chinese Chinese Tokyo Japan ?
P(Chinese|c) = (3+4+1)/(3+2)=4/5

P(Japan|c) = P(Tokyo|

P(Beijing|c) = P(Macao|c) = P(Shanghail
P(Chinese|t

P(Japan|c) = P(Tokyo|E

P(Beijing|t) = P(Macao|t) = P(Shanghai|c

)
c (04+1)/(3+2)=1/5
C (1+1)/(34+2)=2/5
(1+1)/(14+2)=2/3
(14+1)/(1+2)=2/3
0+1)/(1+2)=1/3
P(c|ds) o P(c)- P(Chinese|c) - P(Japan|c) - P(Tokyo|c)
. (1 = P(Beijing|c)) - (1 = P(Shanghai|c)) - (1 — P(Macao|c))
3/4-4/5-1/5-1/5-(1=2/5) - (1=2/5) - (1=2/5)
= 0.005

)
)
)
)
)



i NoOi dung chinh

= Trich chon dac trung.



* Pic tru'ng nhiéu

= P3c trung nhiéu Ia nhitng dic treng ma khi
thém vao van ban sé lam tang 10i phan I3p;

= Gia su mot tu hieém t khong chira thong tin
lién quan dén Iép ¢ nhung lai xuat hién
trong cac van ban cua Iép c.

= Vi t la to hiem nén bo phan Iép sau huan
luyén cé thé coi £ nhu mot tin hiéu manh dé
Xép cac van ban chira t vao Idp c.

= Hién tudgng nay ducdc goi la overfitting



& Trich chon dac trung

= Qua trinh loai bé cac dic trung nhiéu goi la
trich chon dac trung:
= Giup phan Iép chinh xac haon;
= Tang toc do (nhc giam khoi lucng dir liéu can xur
Iy).
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i Giai thuat trich chon dic trung

SELECTFEATURES(ID, c, k)

1 V — EXTRACTVOCABULARY(ID)

2 L]

3 for each t €V

4 do A(t,c) — CoMPUTEFEATUREUTILITY(D, t, €)
5 ApPPEND(L, (A(t,c), t))

6 return FEATURESWITHLARGESTVALUES(L, k)
How do we compute A, the feature utility?
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i Po hiru ich cua dac trung

= PO hiru ich cua dac trung:
= Tan suat — lura chon nhirng tur xuat hién thucong
xuyén nhat.

= Ham luong thong tin — luva chon tU véi Ham
Iurgng thong tin cao nhat;

= X2: Chi binh phuang

Ham lucgng thong tin: Mutual Information;
Information Gain.
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Ham lugng thong tin

Cach tinh I:

_ P(U=¢e;, C=¢e.)
;)= > > P e.) log, U= P(C=e)
g={l.0}e.£{1.0} c
_ _ N NN11  No NNp;
(U, C) = N log, NN, - N log No N,

N1o NNy  Noo NNgo
+—log log

N 22N N, Ty o8 No N g

N,, sO0 van ban thuoc Iép c chira t; N,, so6 van ban chira t
khong thudc I6p c; N,, #khong chira t, thuoclép c; N,
#khong thuoc Iép c khong chira t.

N=N,+N,+N, + N, latong s van ban.
13



Vi du tinh ham lu'gng thong tin,
poultry/EXPORT

€c = €poultry — 1 €c = €poultry — 0

e = egxport = 1 N1 = 49 Nigp = 27.652 | Plug
€ = egxporr = 0 Nog1 = 141 Nog = 774,106
these values into formula:
49 801,948 - 49
"UiC) = 501028 °82 (29527 652) (a9 + 141)
141 801,948 - 141
+ log,
801,948 (1414+-774,106)(49+141)
27.652 I 801,948 - 27.652
801,048 °%2 (391 27.652)(27,652+774,106)
774,106 801,948 - 774,106

|
801,048 82 (141+774,106) (27,6524 774,106)
0.000105

Q



Két qua trich chon dac trung
tréen Reuters

Class: coffee Class: sports
term M| term M
COFFEE 0.0111 SOCCER 0.0681
BAGS 0.0042 CUP 0.0515
GROWERS 0.0025 MATCH 0.0441
KG 0.0019 MATCHES | 0.0408
coromMBiA | 0.0018 PLAYED 0.0388
BRAZIL 0.0016 LEAGUE 0.0386
EXPORT 0.0014 BEAT 0.0301
EXPORTERS | 0.0013 GAME 0.0299
EXPORTS 0.0013 GAMES 0.0284
CROP 0.0012 TEAM 0.0264
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* Chi binh phuong

* Dung dé danh gia tinh doc 1ap cua hai su
kién:
= Phan I6p van ban: su kién xuat hién IGp va su kién xuat

hién tur.
] Xep ha-.. D Blemm .a_.p.(.h;. ___E:_ ;
- 2 ere, — Leyge
Chon X*(D,t,c)= ) ) P

erc{0,1} ecc{0,1}

= Chi binh phuong nho thé hién madi lién hé
chat ché giira su xuat hién cua tu va su xuat
hidn caa Ién thé hidn kha n3na tir 13 mat



Chi binh phudng (2)

€c = Cpoultry = 1 e = €poultry = 0

€t = €pxport = 1 N1y = 49 Ny = 27,652 | Plug
e+ = egxporr = 0 No1 = 141 Noo = 774,106
Et7 = NxP(t)xP(c) =N x Nz $Nm X N ;Nm

_ N« 49 +141 49+ 27652 ~ 6.6

X
N N

Ne,e. — Eeye.)?
X*(D,te)= Y Y (New. — Eeed)” g
e;€{0,1} e.€{0,1}

(N11 + N1o + No1 + Noo) % (N11Noo — N1gNo1)?
(N11 + Np1) x (N11 + Nyg) x (N19 + Noo) % (Np1 + Noo)

Hai cong thirc la tuong duong.

X?(D,t,c) =
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Bai tap 15.1

= H&y lap ma tran nham lan cho cip “Kyoto/JAPAN”, tudng tu cap
EXPORT/poultry;

= Hay tinh MI cho cap Kyoto/JAPAN;
= Hay thir thiét I1ap ma tran nham lan bat ky sao cho MI = 0
€c — €poultry — 1 e = €poultry — 0

et = €pxport — 1 Ni; = 49 Nyp = 27,652
et = €gxrorr = 0 No1 = 141 Noo = 774,106
Bo di¥ liéu
doclD  words in document in ¢ = Japan?
training set | 1 Kyoto Osaka Taiwan yes
2 Japan Kyoto yes
3 Taipei Taiwan no
4 Macao Taiwan Shanghai no
5 London no 19




& Bai tap 15.2

= Hay tinh I(U, C) va X*(D, t, c¢) trong hai
truong hop:
= Tu' t va Iép c hoan toan doc lap;
= Tu' t va Idp c hoan toan phu thuoc.
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& Bai tap 15.3

Cho dir liéu thong ké doi vdi bon tu cua Iép
coffee nhu sau:

term N{]D Nm N]n Nl]
brazil 98,012 102 1835 51
council 96,322 133 3525 20

producers | 98,524 119 1118 34
roasted 99824 143 23 10

Hay lua chon hai tu theo Chi-binh phucong?
va theo MI?
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* Bai tap 15.4

Poi véi cac dai lugng trong cong thirc tinh
Chi-binh phuong, hay chirng minh:

IN;;— Ejsl = [Ny —Ejg]l = [Npy = Egy| = [N
- Eool
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* Bai tap 15.5

docID words in document in ¢ = China?
training set 1 Taipe1 laiwan yes

2 Macao Taiwan Shanghai yes

3 Japan Sapporo no

4 Sapporo Osaka Taiwan  no
test set 5 Taiwan Taiwan Sapporo 7

Trén cd s6 bo dir liéu da cho hay (i) thiét lap bo phan
I6p Naive Bayes da thirc (ii) Ap dung phan I8p vian
ban kiém thu (iii) thiét 1ap bd phan I16p Bernoulli (iv)
Ap dung phan I8p van ban kiém thr.

Khong can xac dinh nhirnhg tham so6 khong dung dén
trong phan lap.

23






