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1. Cac k/n co ban

« Phan cym la qua trinh t6 chirc cac phan tir DL thanh cac
nhom trong do cac thanh vién co tinh chat tuwong ty_nhau.
Moi cum bao gdm cac phan tir DL tuong tu nhau va khac
biét S0 vo1 cac phan tir DL thudc cac nhom khac

o an%ldun . phén cum nhom khach hang dua theo s¢ thich
de thiet ke chien fugc, marketing; phan gum khach hang
dya theo chi s6 ¢o thé d€ bd tri san xuat quan ao; phan
cum bai bao dé tong hop tin tuc; ...
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2. Thuat toan k-means

Algorithm k-means(k, D)
chon k diém DL lam centroid (trung tdm cGa cum)
repeat
for méi diém DL x € D do
tinh khoang céach tlr x t&i moi centroid;
gan x cho centroid gan nhat // mot centroid dai dién cho mét cum
endfor
tinh toan lai cac centroid dwa trén cac cum hién tai

~NOoO Ok~ WDN B

—-8—untit-thestopping-—criterforismet
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Thuat toan K-means (tiép)

Dieu kién hoi tu:

1. S diém DL dwoc gan lai nhé hon mdt nguwéng
2. Sb centroid bj thay ddi nhé hon mét nguwéng

3. Téng binh phwong 16i nhd hon Mat naikéna

k
SSE =" dist(x,m )’
J=1 xeC;

trong do:
- k 12 s6 lwong cum
- Cj la cum th | ]
- m; la centroid cua C, (véc-to trung binh cua cac diem DL thudc C)
- dist(x, m;) la khoang cach gilra x va m;

1
m-— ¥x
. | C, |x|-eC'J-

dist(x,,m ;)= x, —m, ||

b 3 b
= \/(x” —m ) (X, —m,) (X, —m )
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(A) Lwa chon ngau e o
nhién k centroid o o

Vonglap 1 |6 e PPN
(B)Gancum || ® /% o (C)Tinhlaicentroid | °+° .  /°

Vong lap 2: Oo NN OO S
(D)Géncum | "4 | /7 o (E)Tinhlaicentroid ||
L o

Vong lap 3: O o o o o\ o
(F) Gancum | | o ©.  (G)Tinh laicentroid | |
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Thuat toan K-Means (tiép)

Algorithm disk-k-means(k, D)

1 Chon k diém DL lam centroid m,, j = 1,
2 repeat

3 khoi tao sj<—0,j:1, o K

4 khoi tgo nL<—O,j:1, o K

5 for moéi diem DL x € D do

6 j < argmin dist(x ,m);

7 gan x cho cum j;

8 S, < §+X

9 n—n+ 1;

10 endfor

11 m.<—sj/nj,j:1, o K
12 until d/k dirng théa man

. Kk

/10 1& véc-to véi cac thanh phan bang 0
/I 'n; 14 s diém trong cum |
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Thuat toan K-Means (tiép)

O(tkn) trong do t 1a s6 vong lip, k 1 s6 cum, n 1a s6 vi du
trong DL huan luyén

Chi 4p dung cho DL ton tai mean, d6i voi DL roi rac, ap
dung thuat toan k-modes

Gia tri k cho trude

Nhay cam véi cac diém DL ngoai lai (outlier) (cac diém
nam Xa cac di€m con lai trong tap DL)

Nhay cam vo1 viéc khoi tao (thuong tién dén cuc tri dia
phuong)

Khong phi hop véi cac cum cO dang siéu cau
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Thuat toan K-Means (tiép)

e © + ° 2 /

+ O

i

©
O

a) Phan cum ly twdng

diém ngoai lai

diém ngoai lai
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Thuat toan K-Means (tiép)

* m;oc
7
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L acH knoa |

(B) Vong lap 1
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Thuat toan K-Means (tiép)

al%g

(B) Vong lap 1

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG

(B) Vong lap 2




Thuat toan K-Means (tiép)
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(A) Hai cum siéu cau tw nhién
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3. Bicu dién cum

. Céc céch biéu dién pho bién:
~ Dua trén centroid: Phu hop voi cum dang é-lip hodc dang
cau
— Dua trén mé hinh phan loai: G/s mdi cum tng véi mot 16p
véi cac thanh vién cua cum c6 nhan 16p tuong trng
- Duya trén céc gid tri pho bién trong cum: PhU hop véi gia tri
ro1 rac, bao gom van ban
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Biéu dién cum (tiép)

X222 —cum 1
X>2,y>1.5—cum 2
X>2,yv<15—>cum3

yA
2
111l 2 2
11 2
1 1 2 2
1 1
1.5
1 1 333
33
2 X

.. *
SR £
5
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4. Phan cum phan cép

. DL dugc chia thanh mot chupi
cac cum long nhau theo cau
trdc cay (dendogram)

. L& cua cay la cac diém DL,

goc chira mot cum duy nhat,

cac nut trung gian chira cac nut
cum Ccon

. Phén cym tir dusi 1&n: Mot cip T
—

cum gan nhat tai mOi muc

dugc gop lai & muc tieép theo. ]
Qua trinh Iap lai cho to1 khi chi
con mot cum

o Phan cum tur trén xudng: Mot
cum ban dau chua toan bo DL.
Cum nay dugc chia thanh cac
cum con. Mot cum con duoc
chia mot cach dé quy tsi khi
chi cOn mot phan tu
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Phan cum phan cép (tiép)

Algorithm Agglomerative(D)
Coi mbi diém DL trong D la mét cum,
Tinh toan cac céap khoang cach cta X, X,, ..., X
repeat
tim hai cum gan nhau nhat;
két hop hai cum thanh cum méi c;
tinh toan khoang cach tir ¢ t¢i cac cum khac;

€ D;

n

N O Ok W N

until chi con lai mdt cum

x‘%‘::“:::?--p__s ..... p5 1 2

I_—IT ]

p1 p2 p3 p4 p5
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Phan cum phan cép (tiép)

. P2 lién két don: o | ~
- K/c gitra hal cum la k/c ngan nhat gitta hai diem DL cta moi
cum
— Phu hop v6i cac cum khong o dang é-lip
— C6 thé gay ra hiéu tmg chudi do nhiéu trong DL

- D¢ phirc tap tinh toan: O(n?)
. P?lién két day du:

~ Kl/c giita hai cum | k/c 16n nhat gitta hai diém DL cua moi cym

= IKhong gip hiéu tng chudi nhung nhay cam véi diém DL ngoai
al

- Do phL’rc tap tinh toan O(n?log n)

. PZlién két trung binh:

- Klc gitra hai cum 1& k/c trung binh gitta hai diém DL cua mdi
cum

- Do phuec tap tinh toan: O(n%log n)
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Phan cum phan cép (tiép)

 Ngoai ra con cé cac p? khac, vd:
- K/c giira hai cum la k/c gitra hai centroid cua ching
- P? Ward: K/c gitra hai cym la d9 tang tépg binh phuong 16i
ttr hal cum do t61 cum méi (néu) duoc két hop
. Uu diém: Phan cum phan cap cho phép tao ra soé
luong cum tuy theo muc trén cay

. Nhuoc diém: Phan cum phan cap co chi phi tinh toan
va luu trir cao
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5. Ham khoang cach
5.1 Thuoc tinh lién tuc

1
Minkowski(x,, x) = (|, =, " + [x;y =x, "+t [, = x, 1)

Euclidean(x;, x;) = \/(v‘fn = X;)" H (X =X )" e (g =X, )7

Manhattan(xi, Xj) = | Xt =X |+ Xip =X )2 |+t | X =X |

2

Weighted_EucIidean(xi, Xj) = \/Wl (In X )2 W, (‘IQ - ‘Ij?)z Tt u«;,(x”, - x;‘;‘)_ .
Squared_Euclidean(x, xj) = (x, —I_,-l)g +(x,, —:c_jz)2 +.o.+(x, —JC_;}-)E

Chebychev(x,, Xj) = max(| x; —Xj NE# — X2 |y eees | X, — X )

y

q/

10
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5.2 Thuoc tinh nh1 phan & ro1 rac

DiémDij
1 0
1 a b a+b
PiémDLx, O c d c+d
a+c b+d at+tb+c+d

Ma tran nhap nhang cua hai diém DL chi chira thudc tinh nhi phan

Thudc tinh dbi x(rng: Hai gia tri nhi phan c6 tdm quan trong nhw nhau

b+c
dist(x, x;) =
' a+b+c+d
VD:
x, 1 1 1 0 1 0 0 ., 2+1
1 dist(x,, X,) = = 3/7 =0.429
x, 0 1 1 0 0 1 0 2+2+1+2
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Thudc tinh nhi phan & roi rac (tiép)

Thudc tinh bat dbi x(rng: Hai giéa tri nhi phan ¢6 tdm quan trong khac nhau

b+c
Jaccard(x;, xj) = —
atb+c
Thudc tinh r&i rac tdng quat:
r-qg

dist(x;, x;) =
r

trong d6 - r: 80 lwong thuge tinh
- 9: 80 lwgng gia tri khdp nhau gilra x, va X;
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6. Chuan hoa DL

VD:
Thudc tinh 1 ¢6 gia tri trong khoang [0, 1], thudc tinh 2 c6 gia tri trong khoang [0, 1000]
x:: (0.1, 20), X;: (0.9. 720)

dist(x;,X ;) = J(o.g —0.1)> +(720-20)" =700.000457.

Sau khi chuan héa thuéc tinh 2 vé khoang [0, 1]
X (0.1, 0.02), x; : (0.9, 0.72) — dist(x;, x,) = 1.063

Thuéc tinh lién tuc tuyén tinh:

X - min(f)

o) = max(f) - min(f)

C -, | X - U

Hn
| o,
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Chuan hoa DL (tiép)

« Thuoc tinh lién tuc dang mii: lo-ga-rit hoa
VD: Aebt

r

¢

r

Thudc tinh rot rac khong co trat tu (vd: cac loai hoa

ua): C6 thé chuyén vé dang nhi phan

Thudc tinh roi rac ¢o trat tu (vd: Ira tudi); chuan hoa

twong tu thudc tinh lién tuc tuyén tinh
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7. Xt 1y nhiéu loai thudc tinh

. DL chya nhiéu loai_thudc tinh: nhi phan d6i xung, nhi
phan bat doi1 xtmg, lién tuc tuyén tinh, lién tuc phi tuyén,
ro1 rac, ro1 rac co trat tu

« Chuyén doi, tat cd vé loai thudc tinh phd bién nhat (vd
lien tuc tuyén tinh)

. Tinh k/c trén timg thudc tinh va tong hop lai

Zf- O/ d)

\ 14 Z;'—J(Sf.ff | \ . \

trong do r 14 so thudc unn rrong L, d." 14 k/c gifra x. va x.
tinh theo thuoc tinh, f, 5i.f = 1 néu thudc tinh Tton tai & cd

X; Va x; va 9" = 0 neu nglroc lai

]

dist(X,,x ;)=
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8. P2 danh gi4

o Dua trén nguoi dung: Dua trén danh gia cia mot nhom
cac chuyén gia. Danh gia, cu6i cung la trung binh cua ca
nhom. Phu hop vé1 mot s6 loai DL (van ban)

 Dua trén kha nang phan loai: St dung DL duoc phan
loai. M01 16p twong tng vo1 mot cum. Su dung cac do do
phan loai ;{

entropy(D,) = - Pr(c;)log, Pr,(c)).

J=1

k
Enf.l”f)pymm (D) = z
i=l | D ‘

purity(D;)=max(Pr,(c,))

D]
—x purity(D,).
1D

1D, |

!

x entropy(D,)

&
p”r‘ffymmf (D) - Z
i=1
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P2 danh gia (tiép)

. Do nén: Thé hién muc do tap trung cta Cac dlem DL
trong mot cum Xxung quanh centroid (vd tong binh
phuong 16i1)

. Do ¢ 1ap: Thé hién mirc dd phan tach cia cac cum
thong qua k/c gitra cac centroid

. banh gia gian tiép: Phan cum duoc st dung lam tac
vu trung glan — danh gla ki thuat phan cum thong

qua danh gia tac vu cuoi. Vd: phan cum nguoi dung
duoc 4p dung trong hé goi ¥ (san pham)
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9. Kham ph4 16 va vung DL

. DL ton tai cic ving tap trung diém DL va cac ving
khdng chira hoic chira it DL (cic 1)

. Viéc kham phéa céc 16 DL c6 vai tro quan trong trong mot
sO ung dung

« Bal toan phan loai:

1. G/s cac diém DL da c6 c6 nhan Y. Thém cac diém DL
ma1 mot cach ngau nhién va gan nhan N

2. St dung mot ki thuat phan loai (vd cdy quyét dinh) dé
phan loai DL

3. Thu dugc mo hinh phan loai véi nhén quan tdm N
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10. Hoc LU

« Hoc c0 giam sat cho do chinh xac cao nhung doi héi
nhiéu DL ¢0 nhan. Gan nhan DL la cong viéc thu cong,
do1 hoi nhiéu thot glan va cong suec. :I'ron% cac ung dung
glgp: phén loai van ban web, cac nhan DL lién tuc thay

Ol.

« Hoc LU (labeled and unlabeled examples) xay dung bo
han loai tren mot lwong nhé DL ¢6 nhan va st dung mot
uong lon DL khong c6 nhan dé cai thién bo phan loai

« Vd: B6 phan loai van ban su dunﬁg ‘bai tap’ lam dac trung
dé phan loai cac van ban thudc chu dé giao duc. Dua trén
DL khong ¢ nhan, co thé phat hién ra ‘bai tap’ thuong
cung x/h véi ‘bai giang’, tor d6 bd sung ‘bai gidng’ lam
dac trung cho bd phan loai
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10.1 Thuat toan EM

- EM (Expectation Maximization), la thuat toan lip dé cuc
dai hoa udc lugng kha nang déi v6i DL khuyet thiéu.
Budc ky vong lam day DL khuyét thiéu dua trén uéc
lugng cua tham s6 h1en tai. Budc cuc dai héa udc lugng
lai tham s6 véi muc tiéu cuc dai hda kha nang.

« EM + mo hinh phan loai:

1) DL c6 nhdn L dugc ding dé xay dung bd phan loai f

2) Str dung f dé phan loai DL chua ¢ nhin U

3) Cap nhat lai f dua trén L va U; quay lai 2), lap téi khi hoi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Thuét toan EM (tiép)

Algorithm EM(L, U)
1 Hoc bd phan loai NB f tir tap DL c6 nhan L

2 repeat
/I Bwée E
3 for méi vi du d; trong U do
4 Dung f de tinh Pr(cj|di)
5 endfor
/| Bwéc M
6 hoc bé phan loai f tir L va U (tinh Pr(c) va Pr(w,c))
7 until the classifier parameters stabilize
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Thuét toan EM (tiép)

Cho D, gdm c&c vi du c6 nhan, D, gém cac vi du khdng ¢6 nhan
Ham log likelihood co6 dang:

,0)

o’ u?‘

logPr(D,;0) = IDEZ Pr(
Thay vi cuc dai hoa log likelihood, ta cwc dai héa ki vong cua log likelihood day du:

2., E(D,|D,;0")logPr(D,,D

a?

;0)

Xac suat diéu kién clia mot van ban biét 1&p cta no:

o Pr(w | ¢, @)
Pr(d:| c;©) =Pr(|d )| d|'] ] ( L\“ )
t=1 o

G/s cac van ban dwoc sinh ra doc 1ap, ham likelihood cé thé viét dwéi dang:

|D| |2 L
lemc :©) Pr(c.;0) = HPI‘(‘d|Hd|HPl(H|C Pl‘(C‘\-.--.;@}
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Thuét toan EM (tiép)

Ham log likelihood c6 dang:
1D V] 1D|

> > N, logPr(w:|cu;©) + > log Pr(c.;©) + ¢

i=l =1 i=1

S dung bién indicator h,., h,, =1 khi van ban i c6 nhan k, ham log likelihood c6 dang:

1D ¥ €] 1D |C]

> 3> hy N, logPr(w | c,;0)+ > > hy logPr(c,;0)+ ¢
i=l =1 k=l i=l k=1
Ki vong cua log likelihood day du:

1| ¥ |C] )
D22 Pr(c, |d; ;0" )N, log Pr(w:|c,;0)
i=l i=l k=1

[ |C]

+)> > Pr(c, |d;;0" ") logPr(c,;0)+¢

i=l k=l

{ % i : E 6 E o A E 8
) |o=gnpgomem \IEN CONG NGHE THONG TIN VA TRUYEN THONG
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Thuét toan EM (tiép)

Lagrangian:

Pr(c£|d ;0" N, logPr(w.|c,; ®)

+ Pr(c, | d;© ")logPr(c,; ®)

i=l k=1

+ ,{1 _ iPr(q; @)J el ,1“{

k=1 =1 k=1
L4y dao ham theo A, ta ¢
Z':' Pr(c;:0)=1
L4y dao ham theo Pr(c,; ©), ta co

1D

D Pr(c, |d ;0" ") = APr(c,:0

Tinh téng theo k, ta c6

D €]

A=) Y Pr(c, |d;0"")=| D]

i=1 k=l

V]

1-) Pr(w,[¢,;0)

r=1

:

) voik=1,2, ...,

IC

-
0
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Thuat toan EM (ti€p)

Cap nhat Pr(c| ©):

1D

Pr(c;0") = 2., Pria|d;0™)

| D|

Cap nhat Pr(w| c;, ©):

. -l
. N”. P]_‘ (g d.';@
Pr(w, |c,;0")= >N, Pr(c, | )

V1 D -
Zﬁ:lzf.:lN” PI‘((?J_ |dﬂl;®T 1)

A s
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*
\
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10.2 Pong - huan luyén

. Gia thiét tap cac thugc tinh X c6 thé chia lam hai tap
X, va X, dé xay dung hai bo phan loai f, vaf,

. Gia thiét 1: Bo p1an loai Xay dung trén toan bo thudc
tinh f ¢ két qua phan loai giong nhu f, vaf,

. Gia thiét 2: X, va X, doc 1ap voi nhau d6i véi nhan
lop
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Pong - huan luyén (tiép)

Algorithm co-training(L, U)

1
2

du
5
du
6

repeat
Xay dwng bd phan loai f; str dung L dwa trén tap thudc tinh X,
Xay dl_yng’b(f) phén loai f, str dung L dwa trén :cép thudc tinh X,
Dung f, dé phéan loai cac vi dL_{ trong U, v&i méi I&p ¢, Iwa chon n, vi
] ma f, tw tin nhat va thém vao I_~
Dung f, dé phéan loai cac vi dL_{ trong U, v&i méi I&p ¢, Iwa chon n, vi
ma f, tw tin nhat va thém vao L.
until U rong (hoac sau mét s6 vong lap nhat dinh)
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Pong - huan luyén

® + e, @ ®
+ + +
- +
®, , | . O .9, ¢
@® + i @
g - ©
+ 4+ @) .-
Q o~
Qo ©
®) ]
(A) DL phén loai béi f, trén U (B) DL bd sung bé&i f, div f,

.. *
SR £
5
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10.3 Tu - huan luyén

« B0 phan loai f dugc xay dung trén tap L

. B0 phan loai f dugc ding dé phan loai cac vi du trong
tap U

. Cac vi du c6 db tu tin cao nhat dugc thém vao tap L
Qua trinh 1ap lai dén khi két thuc (vd: U rong)
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10.4 Suy dién trén SVM

« Lua chon si€u phang nham cuc dai hoa bién dua trén
cac vi du khong c6 nhan

. siéu phang ci

X S|éu hang ma&i

©®
y=-1 °©° °
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10.5 P2 dua trén do thi

(s =]

d

u L va U, xay dung do6 thi

gom cac_dinh 1a cac vi

u, cac canh c6 trong s6 la do twong dong gitra C4c Vi
du.

~ T mot dinh, chon k hang x6m 1an can nhat
— Chon d6 twong dong trén mot ngudng toi thiéu
— St dung do thi két noi day da véi do tuong dong theo ham

mu

« Gan nhan cho cac vi du trong U dya trén cac vi du c0

nhan trong L sao cho cac dinh tuwong dong nhau co
cung nhan
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P2 dya trén do thi (tiép)

« Mincut: Cac dinh c6 nhan thuoc L duoc gan gia tri {0,1}
tuy theo 10’p positive hay negative; cac canh duoc danh
trong s6 W.; tim cach gan nhan cho c4c dinh chua c6
nhan thuge U sao cho 2y e g WilV; - vyl nho nhat

« Tim phep chia tap dinh V thanh hai tap V, va V khong
giao nhau sao cho tong trong s6 cac canh noi hai tap la
nho nhat. V, chira cic dinh cO nhén positive thudc L va
cac dinh thuoc U; V. chtra cac dinh cO nhan negative
thudc L va cac dinh thuoc U

. Thuit toan ludng cuc dai voi do phuc tap tinh toan
O(VF)
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P2 dya trén do thi (tiép)

. Truong Gaussian: Tdi thiéu hoa X V|2 véi

cac dinh co gia tri thudc [0, 1]
. D6 thi pho T6i thiéu hoa cut(V,, V) / (|V,||V]) nham

can bang sb luong dinh cua hai tap do mincut thuong
c6 xu hudng chon hai tip mat can bang

i ee WilVi_ Y,
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11. Hoc PU

. Trong mot s6 (g dung ngudi dung chi quan tam den
mot 16p van ban (positive) va khong quan tdm dén
cac van ban khac (negative)

. Cho tap P gdm cac vin ban pOSItlve va tap U gom
cac van ban chwa c6 nhan (bao gom ca van ban
positive va negatlve) can xay dung mot bo phan loai
cho phép xac dinh cac van ban positive
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11.1 Ung dung cta hoc PU

. VD: Can xay dyng mot CSDL gdom cac cong trinh khoa hoc
ve linh vuc Khai pha DL.

— Dau tién, st dung cac cong trinh thudc hoi nghi, tap chi vé khai pha
DL lam cac van ban positive

~ Tiép d6, tim cac cong trinh vé khai pha DL trong cac hdi nghi va tap
chi ve CSDL va tri tué€ nhan tao

« Hoc v¢i nhiéu nguon DL khong cd nhan: vd, tim cac trang
web vé may In
- Tim cac trang positive tir trang amazon.com
- St dung hoc PU dé tim cac trang positive & cac trang khac

« Hoc voi DL negative khOng dang tin cay
« MG rong tap DL
 Covariate shift
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11.2 Nén tang 1y thuyét

...............................

+ t
+ + +
+ + +

Phan loai chi dwa trén vi du positive

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG

o S 0
0 N 09 o 0
+ 0 0
+, 0 + OoO
O O
0
+ + o0

Phan loai dwa trén vi du positive va negative




Hoc PU (tiép)

(XI, y.) la cac bién ngau nhién duoc lay tr phan ph01
Xxac suat D(x. jip Y. € {1 -1} 1a bién ngau nhién co
diéu kién ma ta can ude luoc khi biét X, D , a
phan phoi diéu kién ma cac vi duy posmve du:oc smh
ra, D, la phan phoi bién sinh ra cac vi du khong ¢
nhan

« Muc tiéu la xay du’ng mot bd phan loai f dé phan loai
van ban positive va negative, bo phan loai co xac suat
sinh ra 16i 1a nho nhat Pr(f(x) #y)
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Hoc PU (tiép)

Pr(f(x) #y) =Pr(f(x) =1vay=-1) + Pr(f(x) =-1vay =1)

Ta c6:

Pr(f(x) =1vay=-1) =Pr(f(x)=1) - Pr(f(x) =1vay=1)
=Pr(f(x) =1) - (Pr(y=1) - Pr(f(x) =-1vay=1))

Suy ra:

Pr(f(x) Zy) =Pr(f(x) =1) — Pr(y = 1) + 2Pr(f(x) =-1| y = 1)Pr(y = 1)

Do Pr(y = 1) = const, téi thiéu hoa:
Pr(f(x) =1) + 2Pr(f(x) =-1]y = D)Pr(y = 1)

Néu Pr(f(x) = -1] y = 1) <<, xap xi v&i téi thiéu héa Pr(f(x) = 1)

x&p xi vai tbi thiéu hoa Pr(f(x) = 1) v&i d/k Pro(f(x) = 1) 2 r (recall)
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Hoc PU (tiep)

bd phan loai tbi wu

0 N o° b 0
0
+ 0
+1 0|+ g © o
o| o
0
+ |+ |t o0

7
7 4 £ 3 ~ ~ ~ & -~ e e
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11.3 Xay dung bo phan loai: 2 - budc

« Budc 1: Xdac dinh tap cac van ban negative dang tin cay RN tur U
o Budc 2: Xay dung b phan loai tir P, RN, va U-RN

Buoc 1 Bwor 2
N
N \
e N %
- \
7
U

) S

L Q=U-RN >

: VQlEN§NN@Q@ﬂBﬁG TIN VA TRUYEN THONG

-F:




Buoc 1

« Ky thuat do tham:

1. Chon ngau nhién mot tap S tur P va dua vao U (line 2-3).
Cac van ban trong S cho phép tim ra cac van ban positive
trong U

2. Xay dung b0 phan loai NB vo1 P lam tap positive va U,

lam tap negatlve (line 3-7). Dung Sbo phan loai NB xac
dinh cac xac suat Pr(1|d) véi cac van ban trong U,

3. Str dung xac suat Pr(1 |d) vO1 cac van ban trong S de tim

nguong t. Cac van ban c6 xac suat Pr(1]d) < t duoc dua
vao tap RN (line 10-14)
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Budc 1 (tiép)

Algorithm spy(P, U)

P OO ~NOOUITA,WDNE

RN «— @:
S «— sample(P, s%);
U, <~ UUS;
P, — P~— S;
Gan m@i van ban trong P vao lop 1;
Gan moi van ban trong U vao Iop -1;
NB(U,, P,); I/ xay dwng moé hinh NB
phan loai cac van ban trong U str dung b6 phan loai NB;
Xac dinh ngwdng xac suat t dya trén S;
for moi van ban d € U  do
if xac suat Pr(1|d) <tthen
RN «— RN U {d};
endif
endfor
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Budc 1 (tiép)

« K7 thuat Cosine-Rocchio:

. Budc 1: X4c dinh tap negative tiém ning PN
_ Biéu dién cac vin ban thanh véc-to theo TF-IDF

- Xay dung vec-to dac trung v, cho tép P. Tinh d¢ tuong
dong cosine gilra cac van ban trong P vo1 v, va sap x&p
theo thtr tu giam dan. Mot ngudng duoc X4C dinh_dé lay
hét cac vin ban positive an trong U va lay duoc toi thiéu
cac van ban negative.

« Budc 2: Xay dung bo phan loai Rocchio f dya trén P
va PN. Cac van ban trong U duoc phan loai thanh
negative boi f duoc dua vao tap RN
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Budc 1 (tiép)

Algorithm CR(P, U)

1 PN=9; RN=g;

2  RiAn A'M m"l van ban d € P va U thanh véc-to theo TF-IDF;
3 Vo, =E§— .

Tinh cos(v,, d) cho moi van ban d € P; ‘
Sap xep tat ca cac van ban d € P dwa trén cos(v,, d) theo thir tw giam dan;
w = cos(v,, d) v&i d dwgc xep & vi tri (1- D*|PJ;
for méi van ban d € U do
if cos(vp, d) < w then
PN = PN U {d}

a d B d
0 ¢, - > TN 2
| Plazzlldll |PN|iZy]d

P O©o0o~NO O~

1M1 c. - a d p d
TP Ty

12 forvanband € U do

13 if cos(cp,, d) > cos(c,, d) then

RN =RN U {d}
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Budc 1 (tiép)

. Ki thuat 1DNF: Cé&c tir trong P va U dugc thu thap dé
Xay du‘ng tor vung (Ime 1). Tap dac trung positive PF
duoc xay dung chira cac tir x/h pho bién trong P hon
U (line 2-7). Cac van ban trong U khong chtta thudc
tinh nao trong PF duoc dua vao tap RN (line 8-13)

. Ki thuat NB: Sir dung mét bo phan loai NB dé xay
dung tap RN tir U

o Ki thuit Rocchio: Su dung mot bo phan loai Rocchio
dé xay dung tap RN tir U
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Algorithm 1DNF(P, U)

1 GiasvtéaptrvuengV={w,..,w} w,e€UUP;

2  Khai tao tap thudc tinh positive PF « ¢;

3 formbiw € Vdo /I freq(w,, P): sO lan w. xuat hién trong P
4 if (freq(w,, P) / |P| > freq(w,, U) / [U]) then

5 PF < PF U {w},

6 endif

7  endfor

8 RN «— U:

9 for mdivanband e U do

10 if ton tai w; sao cho freq(w;, d) > 0 and w; € PF then
1 RN < RN — {d}

12 endif

13 endfor

Algorithm NB(P, U)

1  Gan cac van ban trong P nhan l6p 1;

2  Gan cac van ban trong U nhan lop -1;

3  Xay dwng bd phan loai NB st dung P va U;

4 S dung bd phan loai d& phan loai cac van ban trong U. Cac van ban duoc
phan loai negative dwoc dwa vao tap RN
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Buoc 2

. EM + NB: Budc expectation tinh todn cac Xac suat
nhan cua cac van ban trong U — RN. Budc
maximization udc luong lai tham s6 ctia bo phan loai
NB

« SVM: Tai moi buéc lap, bo phan loai SVM f duoc
xay dung tir P va RN. Bo phan loai f dugc str dung dé
phan loal cac van ban trong Q. C4c vin ban dll’O’C
phan loai negative dugc loai khoi Q va bo sung vVao
RN. Qua trinh 1ap két thuc khi khéng con van ban
nao trong duoc phan loai negative
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Budc 2 (tiép)

Algorithm EM(P, U, RN)
Méi van ban trong P dwoc gan nhan 16p 1;
Méi van ban trong RN dwoc gan nhan I6p -1;
Hoc mét bd phan loai NB f tir P va RN
repeat

for méi van ban d trong U - RN do

S dung bd phan loai f hién tai dé tinh Pr(c| d)

endfor

hoc b6 phan loai NB mai f tw P RN va U - RN bang cach tinh Pr(c) va Pr(w,| c)
until cac tham sé cda bd phan loai én dinh

©OCoOoO~NOOUILA,WNE
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Budc 2 (tiép)

Algorithm I-SVM(P, RN, Q)
M&i van ban trong P dwoc gan nhan 16p 1;
Méi van ban trong RN dwoc gan nhan Iop —1;
loop
Dung P va RN dé huan luyén bd phan loai SVM f;
Phan loai Q st dung f;
W la tap cac van ban trong Q duwoc phan loai la negative;
If W = ¢ then exit-loop // héi tu
elseQ—Q-W;
RN — RN UW;
0 endif

P OoO~NOUITE, WNBE
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11.4 Xay dung bo phan loai: SVM

. Cho tap DL huan luyén {(x;, Y), (X5 ¥o)..., (X, Y)}
trong do x; la cac véc-to va y, < f -1}. G/sk vi du dau €
P ¢d nhin positive (y =1), cac Vi du sau € U duogc coi
nhu ¢6 nhén negative (y = -1)

. TH1: Tap P khong chua 161, theo ly thuyet khi s6 mau du
16m, €O the thu duoc bo phan loai du tot néu toi thiéu hoa
cac vin ban khong c6 nhan dugc phan loai thanh positive
trong khi rang budc so6 vi du positive duoc phan loai tot

Téi thiu hoa: <w;> +CY ¢

V@i rang budc: <w-x>+b21,i=1,2, .., k1
I(<w e x>+Db)21-¢,i=k k+1,...n
§20,i=k k+l,...,n

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Xay dung bo phan loa1 SVM (tiép)

. TH2: Tap P chira vi du negative (do DL c6 nhiéu)

k=1 M

4 R W-W = =

Téi thiéu hoa: < . >+C_Zg,-+C_Zg,-
i=l i=k

V@i rang budc: y(<w-x>+Db)21-¢,i=k k+1,...n
¢20,i=k k+l,...,n

trong d6 C, va C_la cac trong s cla 16i positive va negative twong rng dwoc xac dinh
dwa trén tap validation theo do do
r2

Pr(f(x) = 1)
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Xay dung bo phan loa1 SVM (tiép)

r=Prf(x) =1ly=1)

p=Prly=1(x) =1)

Ta co:

Prf(x) = 1|y = D)Pr(y = 1) = Pr(y = 1] f(x) = 1) Pr(f(x) = 1)

Suy ra:

r _ p — r’ ~ pr
Pr(f(x) =1)  Pry=1) Prf(x)=1) Pry=1)

N\

co t/c twong tw F-score
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11.5 Xay dung b phan loai: Udc
lwong xac suat

« Cho vidu x va nhanye {1, -1}, chos = 1 néu X 1a vi du
dugc gan nhan va s = 0 néu x khong c6 nhéan, ta co
Pr(s=1|x,y=-1)=0

. Muc tiéu: Xay dung ham phan loai f(x) sao cho f(x) gan
Pr(y = 1| x) nhat

. Gia thuyét lya chon ngau nhién hoan toan: cac vi du
posmve du’oc “gan nhan duogc lwa chon hoan toan ngau
nhién tir cac vi du positive Pr(s = 1| x,y=1) = Pr(s = 1| y
= ]_) =C

. Néu dung P va U dé xay dung ham phan loai g(x) thi
g(x) =Pr(s=1| x), khnidé f(x) =g(x) / c
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Udc luong xac suat (tiép)

g(x) = Pr(s = 1| x)
=Pr(y=1vas=1|x)
=Pr(y=1| x)Pr(s=1|y=1, x)
=Pr(y =1 x)Pr(s=1|y=1)
=f(x)Pr(s=1|y=1)

Uéc lwong ¢ st dung tap validatinn V/ "N' \/oda *ap cac vi du positive trong V:
C‘

|V|1ej

g(x) = Pr(s = 1| x)

=Pr(s=1|x,y=1DPr(y=1|x) + Pr(s = 1| x,y =-1)Pr(y = -1| x)
=Pr(s=1|x,y=1)x1+0x0dox €V,

=Pr(s=1|y=1).

Chu y: Néu chi can xép hang x theo xac suéat thudc I&p positive, co thé dung truc tiép g
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