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! im kiém va trinh dién thong tin

Bai 11. Phan I6p van ban
[IR.C13. Text classification and Naive Bayes

B6 mén Hé théng théng tin
Vién CNTT & TT



ﬁ NOi dung chinh

= Ung dung phan I8p trong tim kiém
= Phucng phap Naive Bayes
= Panh gia phuadng phap phan I6p




& Ung dung trong cdng cu tim kiém

= Xac dinh ngon ngir
= Cac I8p: Tiéng Anh, ti€éng Viét, v.v.

= Xac dinh spam

= Tim kiém theo chu dé

= Truy van co dinh (standing queries), v.d., Google
Alerts

= Phan I6p binh luan: vd., binh luan vé phim mang
tinh khen nggi hay phé binh, v.v.



i Cac phuong phap phan IGp

= Theo muc d6 tham gia clia con ngudi
= Phan I8p thu cong
* Ngudi phan I6p, may ho trg
* Phan IGp dua trén luat (ban tu dong)
* NguGi cung cap luat, may phan I6p
= Xac suat/thong ké (tu dong)
* Ngudi huan luyén, may phan I6p



& Phucng phap phan I6p thu cong

= SU dung J: Yahoo, ODP, Pubmed;

= Rat chinh xac!

= Pon gian vai dir liéu nho;

= Phurc tap & chi phi cao trén quy mo I8n.

Phan IGp tu dong?



i Phucng phap phan IGp dua trén luat

= Vi du, Google Alerts;

* S dung mdi trudng tich hgp ho trg viét luét
phan IGp;
= Thuong su dung Logic Boolean.

= C4 thé dat dd chinh xac rat cao;

= Can chi phi I6n va kho quan ly.



Vi du luat phan I6p

comment ine # Beginning of art topic definition
top-le | topic art ACCRUE
sauthor = "fsmith"
topic de initio n modifiers .{ sdate = "30-Dec-01"
sannotation = "Topic created subto pic
by fsmith"
subtopictopic * .70 performing—arts ACCRUE
evidencetopic *x [ .50 WORD aubto pic
topic d ednition modifier swordtext = ballet
evidencetopic *»% [ 50 STEM
topic d ednition modifier swordtext = dance
evidencetopic ** [ .50 WORD
topic dednition modifier swordtext = opera
evidencetopic ** [ .30 WORD
topic dednition modifier swordtext = symphony subto pic
2ubto pic * [0.70 wvisual-arts ACCRUE
*x [ 50 WORD
swordtext = painting
** (.50 WORD
swordtext = sculpture

*# 0.70 film ACCRUE
** [ 50 STEHM
swordtext = film
#* (.50 motion-picture PHRASE
*¥x%x 1 00 WORD
swordtext = motion
*x% 1 00 WORD

swordtext = picture
*#* [ 50 STEM
swordtext = mnovie

* 0.50 video ACCRUE
** .50 STEM

swordtext = wvideo
**x (.50 STEM
syordtext = ver

¥ End of art topic



Phucng phap phan IGp dua trén xac

* suat/thong ké

= Bai toan phan IGp van ban:
= Hudn luyén: Hoc c6 giam sat, nham xac dinh :
= Phan I8p: SIr dung Y dé phan I8p vén ban.
= Tiéu biéu: Naive Bayes, Rocchio, kNN, SVMs
= Can thiét Iap bo dir liéu huan luyén;
= Tuy nhién khong yéu cau chuyén gia.




* Bai toan phan IGp van ban

1 Ky hiéu:
= D la tap van ban;
= Cla tap I6p (con dudc goi la tap nhan).
= D liéu huan luyén la mét phan 18p mau
» TrainingSet= {< d,c > |d € D¢raining, ¢ € C}, cho biét
mot s6 van ban tiéu biéu thudc cac I8p da cho.
= Hoc: s dung giai thudt huan luyén dé xac dinh
anh xa y gan van ban vdi I8p:
= V! D¢raining = €

= Phan Iép: cho d € X can xac dinh y(d) € C.



Bai toan phan I6p van ban (2)
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‘ NOi dung chinh

» Ung dung phan I8p trong tim kiém
= Phuong phap Naive Bayes
= Panh gia phucng phap phan IGp
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* Phan I6p Naive Bayes

¥ Phan IGp dua trén xac suat;
= Xac suat d thuodc ¢ dugc tinh nhu sau:

pleld) «xp(@ | | o,

1<k<ng

= Trong do:
= Ny la sO lugng tu trong van ban (d6 dai tinh theo tu);
= p(t |c) xac suat t, thudc c;
= p(c) la xac suat tién nghiém cua I6p c.
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i Tiéu tri xac suat cuc dai

¥ Gan van ban vdi I8p co xac suat thudc cao nhat:
y(d) = arg max p(c|d)
C
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i Lay log

® Tich nhiéu dai lugng xac sudt nhd co thé gay
tran so;

= K&t qua phan I6p khéng doi néu s dung
logarithm

= Trong thuc t€ s’ dung cong thuc sau:

y(d) = arg max|logp(c|d)]

= arg max |logp(c) + Z logp(ty|c)

ceC
1<k=ng
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* Udc lugng tham so

1 Xac dinh p(c) va p(t,|c) dua trén di liéu luyén:
N¢
p(c) = N

= Trong do N, la sO van ban cua IGp ¢, N la sG van ban
trong bo d{ lieu luyén
= Xac suat co diéu kién:
Cfc,tk
p(tklc) =

ZtEV Cfc,t

= Trong do cf.; la sO lan tu t xuat hién trong IGp c.
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* Gia tri 0

= Néu co mot tu t thuoc d nhung khong xuat hién
trong bat ky van ban nao cua I8p c thi:
" p(tfc)=0
= Kéo theo p(c|d)=0.

Giai phap?
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Lam min

.

Cong thém 1:
CfC,tk + 1 CfC,tk + 1

PUkle) = 5 D)~ Sy cfor ¥ V]

17



ﬁ Giai thuat Naive Bayes: Huan luyén

TRAINMULTINOMIALNB(C, D)
1 V «— EXTRACTVOCABULARY(D)
N — CouNnTDoOCs(D)
for each c € C
do N, — CounTtDOCSINCLASS(ID, ¢)
prior[c] < N./N
text. «—— CONCATENATETEXTOFALLDOCSINCLASS(D, ¢)
for each t € V
do Cfct — COUNTTOKENSOFTERM(text,, t)
for each t € V
do condprob|t][c] — Eff((:é ::H}
return V/, prior, condprob

O © O ~NO OB WM

e
| —
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Giai thuat Naive Bayes: Phan IGp

AppLyMuLTINOMIALNB(C, V, prior, condprob, d)
1 W — ExTrAaCTTOKENSFROMDOC(V,d)
2 for each cC
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]

cellC



& P06 phuc tap cua Naive Bayes

mode time complexity
training | ©(|D|Lave + |C| V)
testing | O(L; + |C|M,) = O(|C|M,)

= [__ Db dai trung binh cua van ban luyén, L: D0
dai van ban phan I6p; M_: SO lugng tu duy nhat
trong van ban phan I6p; D la b di li€u luyén, V la
bo tu vung; C la tap Idp.

= Naive Bayes c6 do phuc tap tuyén tinh so vdi kich
thudc dir lieu luyén va dir lieu phan I0p. bay la do
phuc tap toi uu.
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Vi du phan IGp Naive Bayes

doclD words in document in ¢ = China?
training set | 1 Chinese Beijing Chinese yes

2 Chinese Chinese Shanghai yes

3 Chinese Macao yes

4 Tokyo Japan Chinese no
test set 5 Chinese Chinese Chinese Tokyo Japan 7

= U6c lvong tham sé cho bo phan I6p Naive Bayes
" Phan |&p van ban test (doclD = 5)

21



i Vi du phan I8p Naive Bayes (2)

Priors: .E’[c) = 3/4 and ;E’(E) = 1/4 Conditional probabilities:

P(CuINESE|c) = (5+41)/(8+6)=6/14 =3/7
P(Tokyo|c) = P(JAPAN|c) = (0+1)/(8+6)=1/14

P(CHINESE|T) = (1+1)/(3+6)=2/9
P(TokYO|E) = P(JAPAN|E) = (1+1)/(3+6)=2/9

Pclds) o 3/4-(3/7)%-1/14 -1/14 ~ 0.0003
P(Tlds) o 1/4-(2/9)% 2/9-2/9 ~ 0.0001
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ﬁ NOi dung chinh

» Ung dung phan I8p trong tim kiém
= Phucng phap Naive Bayes
= Panh gia phucng phap phan IGp
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* banh gia két qua phan I6p

= Phai dugc thuc hién trén dir lieu khong trung lap
vOi di liéu huan luyén;

= Cac tiéu chi ca ban: D6 chinh xac (P), Bo day du
(R), F1.
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& Cac do do ca ban

P_

= Thong ké cac dai lugng sau dbi vGi mot 18p:

Du doan thudc IGp
Du’ doan khong thuoc I1Gp

A| TP
IAUB| TP+FP
_E__ZPR

 P+R

Thudc I6p

A (TP)
C (FN)

Khong thudc I16p

B (FP)
D (TN)

A| TP

"|AUC| TP+FN
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& Lay trung binh

= Macro
= Tinh F, cho tung IGp;
= Lay trung binh cac gia tri F,
= Micro:
= Thong ké TP, TN, FP, FN cho ting 16p;
" L3y tong cac dai lugng thong ké nay trén tat ca cac
16p;
= Tinh F, trén cac gia tri tong hop nay.
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Két qua thuc nghiém: F1 trén
Reuters-21578

(a) MB Rocchio kNN SVM
micro-avg-L (90 classes) 80 85 86 89
macro-avg (90 classes) 47 59 60 60

(b) MB Rocchio kNN trees 5VM
earn 96 U3 a7 Q8 98
acq 88 65 92 90 94
money-fx 57 47 78 66 75
Erain 79 63 82 85 95
crude 80 70 86 85 89
trade 04 65 ir 73 7o
interest 65 63 74 b7 78
ship 85 49 79 74 &0
wheat 70 69 i 93 92
corn b5h 48 [k G2 90
micro-avg (top 10) 82 65 82 88 92
micro-aveg-D (118 classes) | 75 62 nfa nfa 87

B6 phan loai Naive Bayes tuy dan gian nhung hoat dong tucng doi tot
so V@i cac b phan loai khac. 27



* Bai tap 14.1

Trudng hdp moi van ban trong bd dif liéu ki€ém thir
dudc gan dung 1 nhan I8p, dong thoi bo phan I6p
cling gan ding mot nhan 18p cho mot van ban, goi
la phan I6p 1 16p.

Hay chiing minh, d6i véi phan I6p 1 16p, tdng FP
trén tat ca cac I6p bang tdng FN. Né&u I3y trung
binh theo micro, thi F, tucng tu’ Accuracy.
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i Bai tap 14.2

Cho bd van ban:

(1) He moved from London, Ontario, to London, England.
(2) He moved from London, England, to London, Ontario.
(3) He moved from England to London, Ontario.

Hay so sanh cac biéu dién tdi tir theo mé hinh da
thirc va mo hinh Bernoulli cua nhirthg van ban da
cho.
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& Bai tap 14.3

Y nghia cla gia thuyét doc Iap vdi vi tri [a: Thong
tin tU xuat hién & vj tri k cu thé la khdng hitu ich.
Hay tim ngoai l€.

Thu' thiét 1ap van ban voi vai cau truc co dinh.
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