DAIHOC

‘Rﬁ_ DAIHOC BACH KHOA HANOI e
ICT Vitn CONG NGHE THONG TIN VA TRUYEN THONG

BAI 4: TIM KIEM
THONG TIN



NO1 dung

. Céc khai niém co ban

. Cac md hinh tim kiém thong tin
. Phan hoi lién quan

. Cac phuong phap danh gia

. Tién xur Iy van ban

. Chi muc nguoc

. Banh chi muc ngit nghia an

. Tim kiém web

. Siéu tim kiém

10. Web spam

O 0 1 ON DN K W N —

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




1. Cac kha1 niém co ban

. Tim kiém thong tin giGip nguoi ding tim kiém théng tin phi hop véi
nhu cau cua ho

. Tim kiém thong tin nghién ctru viée thu thap, to chire, luu trit, truy
ho61, va phan phoi thong tin

. bH"é thong tim kiém thong tin truyén thong coi van ban 1a don vi co

an

. Nguoi ding.véi nhu cau thong tin dua ra mot_cau truy van t6i hé
thong truy hoi thong qua cac thao tac trug van. Thanh phan ;ru%/ ho1
st dung chi muc van ban dé lay cac van ban chira cac tur khoa frong

cau tryy van (cac van ban nay c0 nhi€u kha nang phu hop véi cau
truy van), tinh toan diém phl hop, va xép hang cac van béan theo
diém. Cac van ban dugc xép hang duoc tra vé cho nguoi dung. Tap
van ban (CSDL van ban) duoc danh chi muc d€ tang hiéu qua truy
van
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Céac khai niém co ban (tiép)

phan hoi

cac van ban
dwoc xép he
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Céac khai niém co ban (tiép)

Cac loai cau truy van

1.

Truy van tir khéa: Cau truy van gom mot danh sach cac tir khoa. Cac
vin ban tra vé co thé chira mot, mot vali, hoac tat ca cac tir khoa. Trat tu
cua cac tir khda co thé duoc bao dam. Vd information retrieval

Truy van nhi phan: Céc tir khéa duogc két hop boi cac thao tac nhi phan
AND, OR va NOT. Vd: information OR retrieval

Truy van cym: Gom mot chudi cac tir hinh thanh nén moét cum. Van
ban tra vé phai chtra cum truy van. Vd “information retrieval systems”

Truy van lan can: Xep hang cac van ban dua trén do lan can cua Ccac tur
khoa trong cau truy van

. Truy van vin ban: Tim kiém c4c vin ban twong tu van ban truy van

Hoi — dap: Cau truy van dudi dang ciu hoi tu nhién, hé thong tra vé cau
tra 101. (vd cau hoi dinh nghia)
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Céac khai niém co ban (tiép)

o Xu ly truy van hao gom cac thao tac tién xu ly nhu loai bo tur
dung (cac tur xuat hign, nhiéu va c0 it y nghia nhu ‘it’, ‘from’,
‘are”); cac thao tac bién doi cau truy van thanh cac truy van
thuc thi dugc; sir dung phan hoi cua nguoi dung dé mo rong
va tinh chinh cau truy van

« B0 danh chi muc chuyén cac tai li¢u,thd thanh cac cau trdc dir
licu dac bi€t phuc vu cho yiéc truy van goi la chi muc van ban;
ki thuat chj muc nguogc rat dé dang ap dung va hi¢u qua cho
viec truy van

 H¢ thong truy hoi tinh diém lién quan cua moi van ban doi voi
cau truy van. Cac van ban dugc xép hang theo diém lién quan
va va tra vé cho nguoi dung. Luu y: Chi cac,van ban cO chura
It nhat mot tir khda truy van méi duoc tinh diém.
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2. Cac mé hinh tim kiém thong tin

. M0 hinh tim kiém thong tin thuc hién biéu dién va tinh
diém lién quan ctia vin ban va cau truy van

. Vin ban va ciu truy van dugc biéu dién dudi dang tdi tu,
khong quan tdm dén vi tri va trat tu xuat hién

. D latdp cac van ban

o V= {t Gty } la tap hop cac tir trong D trong do t. la
mot tur XAt h1en trong D V duoc goi la tir vung véi |V| la
kich thudc tir vung

. MOoi tur t. trong vin ban d. € D cO trong SO Wi thé hién
muc do quan trong cua t. tfong d d = (W |V|J)
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2.1 Mo hinh Boolean

. B’iéu‘dién, van ban: Van ban va cau truy van 1a tap hop
cac tu khoa
1 néu t; xuat hién trong d.
Wi = { , |
) 0 néu nguegec lai . .
« Cau truy van Boolean: Cac tu khoa dugc két hop bo1 cac
toan tir logic AND, OR va NOT. Vd:
= 1(é)‘( AND y) AND (NOT z)) van ban tra vé chira ca X va y nhung
ong chtra z ,
~ (X ORy) van ban chura it nhat X hoac y

« Truy.hoi: Tat ca cac van ban thoa man cau truy van dugc
tra vé va khong dugc x€p hang
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2.2 M0 hinh khong gian véc-to

. Biéu dién van ban:
- Tf Trong sO clia tir t. trong van ban d. 12 s6 lan t xuat hién trong

). Nhuoc diém: khong phan biét duoc cac tor xuét hién trong
nineu van ban

fii
tfu_ max(f f

— Tf-idf: Cac tir xuat hién trohd’ nhleh van ban ¢0 trong s thap

df;= log—f w; = tf, x idf
N: tong s6 Van bari; df. la sO vin ban trong do t. xuat hién

. Cau truy van (Salton and Buckley)

05f < lo ‘N
WigG 05 *max(f, fo - fy) | 09 df
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M® hinh khdng gian véc-to (tiép)

. Xép hang: Dua trén do

_ (d -q) Z“rl Wy X W,
tuong dong cua van cosine(d ;. q) = == e
Id, || qll \/z 2 \/ 2
ban d va cau truy van
q sfm(d_f,q)‘: (d_j °q).
. Do twong dong cosine . o o
la d6 do pho bién nhat  ckwitd,.q)= 3 1n- ;,“-" - 05, Wt ;{ . ‘; iy
tyeqg.d, .-’{f +U.0 A|[] _h+h i }+.I{| 2 +.J|{|'.-.'
« Okapi hi€u qua hgn avdl
d/v cac cau truy van lel@eIn(f)) . Nl
ngan pnwd ,q) = Z dfl X f, xIn af )
dI; 12 d6 dai (bytes) cua d B esys /.

avdl la @ dai trung binh
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2.3 M6 hinh ngdn ngir thong ké

. Xep hang van ban dua trén kha nang sinh ra cau truy
van cua cac mo hinh ngon ngir cua moi van ban

. CAu truy van q la mQt chuoi tur 4=9,0;--0y, D la tap
van ban D = {d,d,,...,d}. Ta can udc hl’O’Ilg kha
nang sinh ra cau truy van g tir md hinh ngdn ngir Xac
suat ciia moi van ban d Pr(q|d )

Pr(q|ld)Pr(d.
Pr(dja) = — oY
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Mo hinh ngon ngir thong ké (tiép)

« MO0 hinh ngon ngi unigram col moi tir duge sinh ra doc 1ap
véi cac tir khac tronq van ban theo mot phan phoi multinomial

Pr(q =¢,9,-49,|d,)= ]_[F'rc; d;) ]_[F'r(:‘ d)"
trong do fiq la sO 1an xuat hién cua t. trong g va

> IPr[e‘-: |Inf, )=1.
. Pr(tildj) c6 thé dugc udc luong nhu sau
Pr(z, d"}:%'
trong do |dj] 1a tong sO tir wrong van pan d;
o Lam min: Nham tranh c4c xac suat bang khong (cac tir khong
xuat hién trong van ban) ( A=1 1am min Laplace)
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3. Phan hoi lién quan

. Nguoi ding xac dinh mot s6 vin ban lién quan va
khong lien quan tir danh sach tra vé ban dau. Hé
thong dua trén doé bo sung thém tir khéa vao cau truy

van cho luot truy van tiép theo. Qua trinh c6 thé t1ep
dién t&i khi ngudi ding hai long voi két qua truy van

. Hé thong c6 thé phan loai tap vin ban vao hai 16p
lien quan va khong lién quan (dua trén cac van ban
do nguoi dung xac dinh)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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3.1 P2 Rocchio

. Cau truy van q, tap cac van béan lién quan D, tap cac
van ban khong lién quan D,, cau truy van moé rong

: B .
qe q,=aq+ D) Zdr D, Zd“.ﬁ

|d eD, |d el
. Cau truy van goc g dugc mé rong bang cac tur trong
tap van ban lien quan D,
o Tap cac van ban khong lien quan D.. duoc st dung

dé lam giam muc do anh hu:()’ng clia CAC tir khong dac
trung (X/h trong cé hai tap) va cac tuir chi x/h trong D,
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3.2 P? phan loai Rocchio

o Mot véc-to ¢, duge xé}f1 dung cho moi 16p i, lién quan va
khong lién quan (cac thanh phan am thuong dugc gan = 0)

a d Vi d
c. = - —
|Dr‘z||d” |D_Df|dcz ||d||

deD), D-D,

o B0 phan loai so sanh van ban d, v&i moi véc-to ¢, dya trén do
tuong dong ¢osine. Van ban d, duogc gan vao 16p c6 do tuong
dong cao nhat

for moi 16p i do
xay dung véc-to C.
for moi van ban d, do
class(d,) = argmax; cosine(d,,c.)
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Cac phuong phap khac

. Hoc LU: S6 luong van ban dygc ngudi dung chon lién quan
va khong lién quan rat nho. Cac van ban nay co thé dugc xép
vao van ban cO0 nhan, cac van ban khong dugc nguoi dung
chon cQ thé dugc coli 1a vin ban khong co nhan va duge tan
dung dé cai thién b phan loai

« Hoc PU: Tronﬁ nhicu truong hop (vd tim kiem web), nguoi
dung chi lya chon cac van ban litn quan (dua trén tiéu d2 va
tom tat) Cé&c van ban nay dugc coi nhu cac vi du tich, cu:c
Cac Van ban khac dugc col nhu khong c6 nhan (phan hoi an).

« SVM xép hang: St dung SVM dé xép hang Cic van ban chua
duoc lya chon dua trén Cac vin ban dugce lua chon

« MO0 hinh ngbn ngir
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3.3 Phan hoi lién quan gia

o Trich rat cac tur khoa pho bién trong cac van ban co
hang cao nhat dé bo sung vao cau truy van va thuc
hién truy van mai

. Qua trinh ¢ thé lap lai dén khi nguoi ding hai 1ong
vol két qua truy van

o Ngu:c‘ri dung khong tac dong vao qué trinh Iya chon
cac van ban lien quan khong lien quan. Gia sir cac
van ban xép hang cao nhat 1 lién quan

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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4. Phuong phap danh gia

e R <d%dj...d"> xép hang ctia cac van ban theo thir
tur didm lién quan

. Dq la tap cac van ban lién quan
« D phu tai vi tri thi I

(i) = |§ |
trong do s, la sO vin ban lién quan tur d 9 t61 d.9
« DO chlnh xac tat vi tri thu |
p(i) =—F—
« DO chinh xac trung binh

Z'n'-':."—:,':-” :!-"“}

D,

Pag=

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Phuong phap danh gia (tiép)

Vitri | Liénquan |p() r(i) Vitri | Liénquan |p() r(i)
1 Y 1/1 1/8 11 7/11 7/8
2 Y 2/2 2/8 12 7/12 7/8
3 Y 3/3 3/8 13 Vv 8/13 8/8
4 3/4 3/8 14 8/14 8/8
5 Y 4/5 4/8 15 8/15 8/8
6 4/6 4/8 16 8/16 8/8
7 Y 5/7 5/8 17 8/17 8/8
8 5/8 5/8 18 8/18 8/8
9 Y 6/9 6/8 19 8/19 8/8
10 Vv 7/10 7/8 20 8/20 8/8
Doy = 1/1 +2[2+3[3+4[5+85[z+5[9+z[:|Q+8[:|3 _ 081

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Phuong phap danh gia (tiép)

i p(r;) r

0 1 0

1 1 0.10
2 1 0.20
3 1 0.30
4 0.80 |0.40
5 0.80 |0.50
6 0.71 | 0.60
7 0.70 |0.70
8 0.70 0.80
9 0.62 | 0.90
10 062 1

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

f}('i:‘) = maxx; ZrEhy F('I“) .

Precision

Precision

100%: 4
90%
80%
0% +
60%
90%
40% 1
30%
20%s 1
10%:

0% T T T T T T T T T 1

0% 10% 20% 30% 40% G50% 60% V0% B0% O0% 100%

Recall
Pwong cong d6 chinh xac - do phu

100% 4
90% *
80% -
70% -
B0% A
50% 4
40% A
30% 4
20% 4
10% 4

0%

0% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%
Recall
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Phuong phap danh gia (tiép)

Danh gia trén nhicu cau truy van

[&]

_ 1
ﬁ'("f)_?; ﬁ'_;‘("f):

trong do Q 1a tap tat ca cac ciu truy van va pj(ri) la 6 chinh xac trén cau truy

van ] ta1 muc phu r;

Trén ly thuyét, dd chinh x4c va d6 phu khong phu thudc 1dn nhau. Tuy
{1h1én, trong thuc t€ dd chinh xac cao thuong di kém do phu thap va nguoc
ai

Mot van dé voi do chinh xac va do phu 1a trong nhiéu trudng hop khong
thé x4c dinh D_. Vd trong tim kiém web s6 luwong van ban 1a qua 16n va
nguoi dung hiélm khi xem cac van ban ngoai top 30

Do chinh xac xép hang: P(5), P(10), P(15), P(20), P(25), P(30)
F-score

.~ _2p(Dr(i)
0 =)+

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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5. Tién xu ly van ban

. Tién xt 1y vin ban:

- Loai bo tir dung

- Stemming

— Xt 1y chit s6, dau noi, dau cau va viét hoa
. Tién xur 1y siéu van ban

— Loa1 b6 th¢ HTML

~ Xac dinh phan ndi dung chinh

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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5.1 Loa1 bo tr dung

. Tir ding la c4c tir thuong xuyén xuat hién trong mot
ngon ngtr nhung khong dang chu y, thuong co vai tro xay
dung cau nhung khong mang ndi dung

. Mao tir, gidi tir, mot so dai tir 14 cac tir ding mic dinh

’or, the{t, tHe, th’ese: this, fo, V\’/as, ’What, ’When’, W’her’e, \}vho,
will, with,...

« TUu diung nén duoc loai bo trudc khi danh chi muc va luu
trir van ban
. Tur ding trong cu truy van ciing nén duoc loai bo

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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5.2 Stemming

« Trong nhiéu ngon nl%ﬁ’ mot,tir ¢0 thé cd nhiéu dang cu phéﬁ khac,nhau phy
thugc vao ngir canh cu thé (vd, trong tieng Anh c6 danh tir so it va so
nhicu, dong tu dang V-ing, qua khtr, va hién tai). Nhiing tir nay duoc goi la
cac bién thé cl phap cua cung médt dang goc.

« Hién tu’(jng nay dan dén do bao phi thap ciia may tim kiém khi vin ban
chira mot bién theé khac voi tir trong cau truy van (dong thoi lam tang kich
thudc tr vung)

« Stemming: chuyén tir vé dang stem tu’on%lfrng. rong tién%/Anh, stem thu
dugc bang cach loai bd tien t6 hoac hau to cua tu. Vd ‘comri)uter’,
‘computing’, va ‘compute’ €0 chung stem la ‘comput’; ‘walks’, ‘walking’,
va ‘walker’ c0 chung stem la ‘walk’

« Thuat toan stemming cia Martin Porter

o Nhuoc diém: cd the 1am giam d§ chinh xac,do tra vé cac vin ban khong
lien quan. Vd ‘cop’ (canh sat) va ‘cope’ (d6i pho) déu co chung stem Ia
cop

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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5.3 Cac thao tac xur ly van ban khac

o Chtr s0: Trong cic hé thong IR truyén thong, chtr s6
thudng dugce loal bo ngoai trir cac dang dac biét nhu thot
gian, ngay thang. Tyy nhién, trong cac may tim kiém
ngay nay, cac chtr s6 dugc gitr lai

« Dau nodi: Dau nd1 thuong dugce xoa di kem theo mot so
ngogile ,

- Xoa dau no1 d¢ lai khoang trong. Vd “pre-processing” — “pre
processing’
- Xoa dau noi ‘state-of-the-art’— ‘stateoftheart’

. Dau cau: Xir Iy twong ty nhu dau noi

. Viét hog: TAt ca ki tu duoc chuyén vé mot dang (Viét hoa
hodc viét thudong)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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5.4 Tién x1r Iy trang web

. Nhan dién,cau tric vin ban; Vin ban HTML thyong bao gom cac phan khac nhau
nhu tiéu dé, sapo va than bai. Phan tiéu de tom tat ngi dung trang web nén co tron
s0 16n hon. Trong phéan than bai, nhitng phan duoc nhan manh %thu’(‘)’ng CO cac the
<hl>, <h2>, <b>()J cling dugc danh trong s6 cao hon.

« Nhan dién lién két: Cum tir xyat hién kém véi cac siéu lién két co vai trd quan
trong vo1 trang lién két toi (nhat la cac frang ¢ tén mién Khac) vi nd0 miéu ta ngan
gon va khach quan noi dung duoc lién két

. X0a cac the HTML: Xoéa céac thé HTML khong dtng anh huéng t6i ciu truy van
lan can va truy van cum

. Nhan dién cac khoi ndi dung chinh: Cac trang wel thuong mai thudng chira cac
ndi dung nhu quang céo, thanh diéu hudéng, ban quyén.

— Nhan dién dua trén théng tin true quan (vd toa do cua cac khéi noi dung)

~ So kh¢p cdy: Cac trang web thuong mai thuong dugc tuy chinh tir mdt soO mau nhat dinh. Dya
trén cqu truc cay tao ra tir cac trang HTML cuia cung mot site, viéc so khop cay co thé Xac dinh
cac mau ﬁn/na%/. Bén canh d6, ndi dung cua cac phan khong phai ndi dung chinh thuong tuong
tu nhau ¢ cac frang khac nhau.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tién xur ly trang web (tiép)

Go tiéng Viét
Trg gidp
(o] Tur déng [F9]
D Telex (7]
D wnt 7)
) VioR ()
) viors

) TatF12)

B6 ddu kigu
ci [F7]

Bing chinh
ta [F8]

Cong cu

Cac lién két dén day
Thay déi lién quan
Cac trang dac biét
Lién két thurdng truc
Théng tin trang
Khoan muc Wikidata

Infxuat ra

Tao mot quyén sach
Tai vé dudi dang PDF
Ban déin ra

Tai du &n khac
Wikimedia Commons
MediaWiki

Meta-Wiki
Wikispecies
Wikibooks

Wikidata

Wikiquote

(ot 0001 | o N U e B

’7 Bai viét chon loc

@ Ban c6 biét...

Sao Kim hay Kim tinh, con goi la sao Thai Bach, la
hanh tinh thir hai trong hé Mat Trai, tu quay quanh nd vai
chu ky 224,7 ngay Trai Dat. Xép sau Mat Trang, né la
thién thé& tu nhién sdng nhat trong bau trai tdi, vdi cip
sao biéu kién bang —4.6, di sang dé tao nén bong trén
méat nudc. Bai vi Sao Kim la hanh tinh phia trong tinh tir
Trai Pat, nd khéng bao gié xuat hién trén bau troi ma qua xa Mat Trai: géc
ly giac dat cuc dai bang 47,8°. Sao Kim dat dd sang I6n nhat ngay sat thai
diém hoang hén hodc binh minh, do vy ma dan gian con goi |4 saoc Hom,
khi hanh tinh nay moc Ién lic hoang hén, va sao Mai, khi hanh tinh nay
moc I&n lac binh minh. Sao Kim dudc x&p vao nhém hanh tinh dat da va doi
khi ngudi ta con coi nd 1a "hanh tinh chi em® vdi Trai Pat do kich ¢, gia téc
hap dan, tham sé quy dao gan giéng vdi Trai Dat. Tuy nhién, nqudi ta da chi
ra rang né rat khac Trai D4t trén nhimg mat khdc. Mat do khang khi trong
khi quyén cla né 16n nhit trong 56 b&n hanh tinh d&t d&, thanh phan chi
y€u l& cacbon didxit. Ap suat khi quyén tai b& mat hanh tinh cao gap 92 l&n
so vdi cla Trai DAt. Vdi nhiét dd bé mat trung binh bang 735 K (462 °C), Sao
Kim la hanh tinh néng nhat trong Hé Mat Trgi. Toan bd bé mat cia Sao Kim
la mét hoang mac khd can véi da va bui va cé |& van con ndi Iira hoat déng
trén hanh tinh nay. (xem tiép...)

Mgi chon: Stephen Hawking = Tréan Thanh Téng = Imagine (bai hat cda John
Lennon)

Luu trir - Thém bai viét chon loc - Ung cir vién

E| Hinh anh chon loc

« ...Albert xir Saxe-Coburg va Gotha va hon thé tuong
lai cia 6ng khi chao déi dugc tro sinh bdi cing mot ba
mu?

e ...cau thanh ngit Ichi-go ichi-e khuy&n moi ngudi tran
quy nhimg cudc hdi ngd nguyén la 16i cadm than cda bac
thay tra dao Sen no Rikya?

« ...nha van Hugo Gernshack dugc ménh danh la cha dé
ctia khoa hoc vién tudng hién dai?

« ...nha&n vat chinh Debbie Reynolds va con gai ba trong phim tai liéu
Bright Lights: Starring Carrie Fisher and Debbie Reynolds déu
qua dai trude khi phim 1én song?

Luu trir - Bat dau viét bai méi + Cap nhat

E{S Tin tic

« Nguoi dep va thdy quai gianh chién thang ca bén dé
ctr, trong dé c6 phim hay nhat tai |1& trao gidi BFCA 1an
thua 23

« Mét vu chay xe buyt xay ra & khu vurc tinh Aktobe,
Kazakhstan, thiéu chét 52 ngudi.

« Phim Three Billboards Outside Ebbing, Missouri
gianh nhiéu chién thang nhit tai 18 trao giai Qua cau vang lan tha
75.

« George Weah (hinh) dic cr Téng théng Liberia.

Cap nhat
R Ngay nay nam xua

25 thang 1: Ngay Tatiana tai Nga, ngay cir tri qudc gia tai
An Do.
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5.5 Phat hién trung lap

 Trung lap la hién tugng phd bién trén Web do nhu cau duyét
web, tai t€p vdi gidi han dia ly va hiéu ndng cua Internet hoac
do dao van cO chu y. Phat hi¢n trung lap coO thé gidm khoi
luong CSDL va tang hiéu qua tim kiém

o Trung lap cO thé x/h & mot vai trang hoac ca website
(mirroring)

. Phuong phap hashing hodc checksum c6 thé gilp phat hién
trung 1ap hoan toan

. D¢ phat hién trung 1ap mét phan, sir dung bi€u dién dyra trén
n-gram (vd “data mining and web mining” €0 thé bicu dien
bo1 tap cac bi-gram Sn?{l;data mln;n%’, mining and’, ‘and
web’, “web mining’}) két hop véi Xac 1lap ngudng to1 da theo
do do tuong tu (vd Jaccard)

| _IS(d) NS (d,)]
sim(dy,d2) = 7S () U'S, (d)|

OICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG

28



6. Chi muc nguoc

« Baseline: Voi m01 cau truy Van quet tu'ng van ban
trong CSDL de tim cac tu khoa trong cau truy van —
khong thuc té trong diéu kién tim kiém web

. Cau tric Chi muc nguoc lam ting toc do tim kiém
cling nhu toc d6 xay dung CSDL

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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6.1 Chi muc ngugc

. Chj myc ngugc cjia mot tap van ban bao gom danh sach cac tir
khoa trong do moi tir khda di kem vai mot danh sach cac van
ban chjira no., Thoi gian tim ki€ém tir khoa trong van ban la
hang so d/v so lugng van ban

 Cho mot tap van ban D={d,,d,,...,d,;} trong do mdi van ban O

Zal

mot dinh danh (id) duy nhat; ¢hi muc nguoc cua D bao gom:

- Tu vung V bao gom tat ca CAc tlr trong tap vin ban
— Moi tir t; co mot danh sach nguoc trong dé moi nut chira cac thong tin
<id;, f;, [04,0,,...,0,6]>
. Idj la dinh Qan cua van ban d.
. fi la tan xuat x/h cta t. trong cfj
« 0, ladg léch (vitri) cuat. trong dj ) ,
~ Cac danh sach nguogc (va danh sach d6 1éch) duoc sap xép dua trén id
(va do 1éch)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Chi muc nguoc (tiép)

id;: Web mining is useful.
1 2 3 4

id,: Usage mining applications.

1 2 3
id,: Web structure mining studies the Web hyperlink structure.

1 2 3 4 5 6 7 8
V={web,mining,useful,applications,usage,structure,studies,hyperlink}
applications: id, applications: <id,,1,[3]>
hyperlink:id, hyperlink: <id,,1,[7]>
mining: id,, id,, id, mining: <id;,1,[2]>, <id,,1,[2]>, <id,,1[2]>
structure: id, structure: <id,,2,[2,8]>
studies: id, studies: <id,,1,[4]>
usage: id, usage: <id,,1,[1]>
useful: id; useful: <id;,1,[4]>
web: id,, id, web: <id;,1,[1]>, <id,,2,[1,6]>

a) b)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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6.2 Tim kiém trong chi muc nguoc

. Cac btﬁ:,khéa trong cau truy van duoc tim kiém trong chi muc nguoc theo
cac budc:

1. Tim kiém tir vung: Moi tu khoa dugc tim,trong tir vung dé tra ve danh
sach ngugc. Tu vung dyoc luu dudi dang cay trdc hash, tries, hogc B-tree
theo thir tu tor dién dé tang toc do tim kiém. B9 phuc tap tinh toan:
O(log|V]) trong do |V] la kich thudc tir vung

2. Keét hgp két qua: Tim cic van ban chira toan bo cac tu khoa. Dua trén
danh sach ngugc ngan nhat, vgi moi van ban trong danh sach do, tim kiém
nhi phan trén cac danh sach con lai (thuc hi¢n trong tu d€ tim cac yan ban
chira mot so tur khoa). Cac tir khoa x/h pho bién trong cau truy van (duva
trén phan tich log) duoc cache trong bo nhé dé tang toc do xir ly

3. Tinh diém lién quan: Tinh diém lién quan cua cac van ban dua trén ham
lien quan (vd: okapl, cosine) co thé két hgp truy van lan can hodc truy van
cum va tra vé két qua

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tim kiém trong chi muc nguoc (tiép)

e Vidu vdi cau truy van ( “web mining”:

~ Budc 1: tim thay hai danh sach
mining: <id,,1,[2]>, <id,,1,[2]>, <id,,1[2]>
web:  <id,,1,[1]>, <id,,2,[1,6]>

~ Budc 2: Tim thay hai vin ban id, va id, chtra ca hai tr
khoa

- Budce 3:1d, ¢6 diém lién quan cao hon Id, vi ‘web’ va
‘mining’ dung canh nhau trong Id; va c6 cung thur ty x/h
nhu trong q

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




6.3 Xay dung chi muc

. Xir dung cau truc trie, o phirc tap tinh toan O(T)
trong do T 1a kich thudc tir vung

for each doc do
for each term in doc do
if term in trie update inverted list
else add term into trie

applications: <id,,1,[3]>

hyperlink: <id,,1,[7]>
mining: <id,,1,[2]>, <id,,1,[2]>, <id,,1[2]>
’ <+ _structure: <id,,2,[2,8]>
t O<:
dies: <id,,1,[4]>
usage: <id,,1,[1]>

‘S’
O<eful: <id;,1,[4]>

web: <id,,1,[1]>, <id,,2,[1,6]>
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Xay dung chi muc (tiép)

. Van dé: Khong di b nhd dé luu toan b chi muc — Giai
phap:
~ Xay dung chi muc timg phan trén b nhd trong va luu vao bd
nho ngoal 1y, 1,,....1,
- Két hop do6i mét 1, I, thanh I, 1., 1, thanh 1, , theo tirng mirc

/4

tdi khi chi con mot chi muc | dll]y nhat

. Van dé: Cac trang web thudong xuyén duoc ciap nhat va
x0a di — Giai phap:
~ Xay dung mdt chi myc D, cho céac trang dugc cap nhat va D
cho cac trang bi x0a di
- Ehu\’thién truy van trén ca ba chi muc, két qua cudi cing: D U

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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6.4 Nén chi muc

o Nén chi muc nhdm giam khoi luong luu tri trong khi khong lam
mat mat thong tin — ap dung ki thuat nén khong mat mat

. CAc gia tri déu mang gia tri nguyén duong — ap dung ki thuat nén
sO hguyen

. Phuong phép variable-bit (bitwise) bicu dién s6 nguyén trén mot so
bit: don phan, Elias gamma, delta, va Golomb

. Phuong phap variable-byte sir dung 7 bit dé bicu dién gia tri va 1 bit
phai nhat = 0 n€u la byte cudi cung va = 1 n€u nguoc lai

. Trong,danh sach ngugc, do id dugc sip xép ting dan, chi can luu id
be nhat, sau d6 luu cac khoang cach ﬁlﬁa hai id lién tiép — gia tri
can luu bé hon (twong tu véi danh sach vi tri). Vd:

<4,10,300,305> — <4,6,290,5>

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Nén chi muc (tiép)

. M4 hoa don phan: Bicu dién x bang x-1 bit 0 va mét bit 1. Vd 5: 00001

. Ma hga Eljas gamma: B1eu dién 1+[ Io% 1ban ma don phan theg say
bg1 bi€u dién nhi phan ctia X ngoai trir it trai at Phu hop véi cac so
nno.

Vd: 9: 0001001 do 1+[log,9]=4 va 9=1001

- Giai ma; l Poc K blt 0, cho téi khi gap ?Jlt 1; 2. Coi bit 1 1a bit dau tién cua sb
hguyeén (2 K), doc K bit tlep theo.

Vd: Pé giai md 0001001, ta c6 K=3 bit 0, s6 nguyén c6 biéu dién nhi phan la 1001 ,=9

. Ma hpa Elias delta: Biéu dién 1+EI ggx bangP ma gamma theg sau
boi biéu dién nhi phan cua X ngoai trir Dit fai nhat. Phu hop vdi cac so 1on.

Vd: 9=00100001 do 1+[log,9]=4 co biéu dién gamma 00100

- Giai ma; 1. Doc L bit O cho,toi khi gap bit 1 c’[au tién. 2. Coi bit 1 1a bit dau tién cua
sO Nguyén (I\/I ), doc L bit tiép theo co duoc sO nguyén M. 3. Dat bit 1 dau tién (2M)
va doc tiép M-1 bit tiép theo

Vd: Giai md 00100001, 1. L=2; 2. M=4; 3. 1001,=9

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Nén chi muc (tiép)

« Ma hoa Golomb:
1. Phan dau 1a biéu dién don phan cta g+1 vdi g=|(x/b)]

2. Phan tiép theo 1a bjéu dién nhi phan ciig s6 du r=x-qb. Xéf i =
|log,b], d=2"1-b_s6 du dau tién bicu dién bang i bit; cac so du
tiép theo biéu dién bang [log,b] (i+1) bit (fixed prefix coding)

Vd: x=9, b=3; q=|(9/3)|=3, i=[log,3]=1,
d=21+1-3=1, r=9-3x3=0 — 9: 00010

o Lua chon b:
b= 0.69 [—N}
n

? 14 t 14
trong d6 N la tong s6 van ban, n, 1a s6 van ban chira t

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Nén chi muc (tiép)

o Gidi ma:

1. Giaimaq
2.1=log,b|,d=2"1b

3. Lay i bit tiép theo dua vao r
4. Néur>d

lay thém 1 bit chén vao cudi r
r=r-d

5. X=qgb+r

. Vd: Gidima 11111 v6ib = 10

1.9=02.i=l0g,10] =3,d=231-10=63.r=111, =7
47>6—>r—1f11 =15r=15-6=95.x=

Cay ma hoéa voi b=5

0x10+9=9

— "'- VIEN CONG NGHE THONG TIN VA TRUYEN THONG
LBACHKHOA | e
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Nén chi muc (tiép)

. M3 hog variable-byte: 7 bit & bicu dién ggé,tri, hit phai phat = 0 néu la
bgte cudi cung, = 1 néu nguoc lai. Phu hop biéu dién cac s6 nhé. Vd: 135:
00000011 00001110

. Giai ma:
1. Poc lan luot cac byte toi khi gip byte cd bit phai nhat = 0
2. X6a cac bit phai nhat cta cac byte va ghép ndi céc bit con lai vai nhau theo
ding thir tu doc
Vd: 00000011 00001110 dugc giai méa thanh 00000010000111 ,, = 135
« Nhan xét:
— M4 hoa tham s hda Golomb c6 ti 1é nén tot hon va toc do truy van nhanh hon cac
phuong phap khong tham s6 hoa ‘
—- M@a hoa theo byte c6 toc do truy van nhanh hon méac du sir dung nhiéu b nhé hon

—  Trung,binh, mé hoa gilp toc do truy van ting gip doi va dung luong chi muc giam
bon dén nam lan

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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7. Panh chi muc ngit nghia an

« Hién tugng dong n%hia dan dén cau truy van va van ban su
dung cac tr khac nhau dé dién dat cung mot Khal niém. Vd:
vO1 Cau truy van chura tur ‘pictuge’, cac van ban chura tur ‘photo’
va ‘image’ s€ khong duoc tra ve.

« Danh chi myc ngir nghia - LS| (Latent Semantic Indexing)
nham té1 gial quyet van dé nay dua trén khai thac tuong quan
thong ké cua cactir trong tap van ban.

« Dua trén gja thuyét ton tai mot cau truc ngit nghia an dang sau
su X/h “ngau nhi€én” cua cac tir trong van ban, LSI st dung ki
thuat, Singular Value Decomposition (SVD) dé ude lugng cau
tric an nay (khong gian khai niém an) va loai bé nhicu.

. Cac tir, vin ban va cau truy van déu dugc chuyén doi vé
khong gian khai niém an

OICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG

41



7.1 5VD

e SVD thuc hién phan ra ma tran m X n A thanh tich cua 3 ma tran
con
A=UzV’

trong do

U 1a ma tran m X r trong do cac cot (vec-to singular trai) la cac véc-to
riéng (g voi r tri rieng cia AAT, UTU=I

V la ma tran n X r trong do6 cac cot (vec-to singular phai) la cac vec-to
riéng (rng voi r tri riéng cia ATA; VTV=I

¥ la ma tran duong chéo r x r, ¥=diag(s,, 0,, ..., 0,), 6,> 0.0, 0,, ...,
o, (cac gia tri singular) 1a can bac hai 11<h6ng am cua I tri riéng 2(khac
khong) cia AA".6,>0,> ... > >0

. M; sO tir trong tr vung; N: tong sO vin ban; r 1a bac cia A, r <
min(m, n)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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SVD (tiép)

AFULV, T
o Giir lai k thanh phan 16n nhat dé khoi phuc xap xi cta
A (A), tuong ing vdi cdu tric 4n quan trong trong
khong gian khai ni€ém, loai bo cac thanh phan nhi€u

van ban véc-to tw k

véc-to van ban
k 5 k

'k

VT

tlr AIA, = U

VIEN CONG NGHEKHONG TIN VA TRUYEN THONG
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SVD (tiép)

« SVD xoay khong gian m-chiéu Yy
cia A sao cho truc thr nhat, thir
haj, ..., ing y61 hyong dir liu .
bi€n d61 nhi€u nhat, nhiéu thu o/ ®
ha|’ CI* ..0..

« Gia su truc goc la x-y va truc dog N

SVD sinh ra la x-y°, x va_y c0 -
moi twong quan rd rang. Ta coé |
thé loai bo truc y” do no khong

cO val tro dang ké. Mot van,ban Gia thiét cda LS|
d. chi chira X va cau truy yan g

chi chtra y sau khi duoc chiéu Ién

x’ tréd nen tuong dong

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




7.2 Truy van va truy hoi

~ ~ A= ULV, T ,
Bi€u dién cau truy van ¢ trong khong gian goc, ta co:

q=UZq,’
Do U, gom céc véc-to don vi vuéng goc, U, 'U, = |
Ula=%aq,’

Zk-lukTq — qkT
Cud1 cung, ta co:

9 =%, U a’ .
So sanh g, vé1 cac van ban trong khong gian k-chiéu st
dung do do tuong dong (vd cosine)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

45



7.3 Vidu
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4 0.22-0.11 0.29-0.41 -0.11 -0.34 0.52 -0.06 -0.41\
0.20-0.07 0.14 -0.55 0.28 0.50 -0.07 -0.01 -0.11
0.24 0.04 -0.16 -0.59 -0.11 -0.25 -0.30 0.06 0.49
0.40 0.06 -0.34 0.10 0.33 0.38 0.00 0.00 0.01
0.64 -0.17 0.36 0.33-0.16 -0.21 -0.17 0.03 0.27
U= 0.27 0.11-0.43 0.0/ 0.08 -0.17 0.28 -0.02 -0.05
0.27 0.11-0.43 0.07 0.08-0.17 0.28 -0.02 -0.05
0.30-0.14 0.33 0.19 0.11 0.27 0.03 -0.02 -0.17
0.21 0.27 -0.18 -0.03 -0.54 0.08 -0.47 -0.04 -0.58
0.01 0.49 0.23 0.03 0.59-0.39-0.29 0.25-0.23
\_0.04 0.62 0.22 0.00-0.07 0.11 0.16-0.68 0.23 )
0.03 0.45 0.14-0.01 -0.30 0.28 0.34 0.68 0.18
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KO.ZO -0.06 0.11 -0.95 0.05-0.08 0.18 -0.01 -0.06\
0.61 0.17 -0.50 -0.03 -0.21 -0.26 -0.43 0.05 0.24
0.46 -0.13 0.21 0.04 0.38 0.72 -0.24 0.01 0.02
0.54 -0.23 0.57 0.27 -0.21 -0.37 0.26 -0.02 -0.08
0.28 0.11-0.51 0.15 0.33 0.03 0.67 -0.06 -0.26
0.00 0.19 0.10 0.02 0.39-0.30 -0.34 0.45-0.62
0.01 0.44 0.19 0.02 0.35-0.21 -0.15-0.76 0.02
0.02 0.62 0.25 0.01 0.15 0.00 0.25 0.45 0.52
\-0.08 0.53 0.08-0.03-0.60 0.36 0.04 -0.07 -0.45_/

U Z, Vi

(0.22-0.11 ) [3_34 0 } [0.20 0.61 0.46 0.54 0.28 0.00 0.02 0.02 0.08 }
0.20 -0.07 0 254 -0.06 0.17 -0.13 -0.23 0.11 0.19 0.44 0.62

0.24 0.04 0.53
0.40 0.06
0.64 -0.17
<™ | 0.270.11
0.270.11
0.30-0.14
0.210.27
0.01 0.49
7 0.04 0.62

o o= VA C(;NG NGHE THONG TIN VA TRUYI?N THONG
S OQOF 0VABCONG Nkt B



Cau truy van “user interface”

T cosine(q,di):
70\ (022-011) ¢, 0.964
1 0.20 -0.07 c,: 0.957
0 0.24 0.04 C;: 0.968
1 0.40 0.06 c, 0.928
0 0.64-017 | (aay o 7 Cs* 8-823
q.=| 0 0.27 0.11 [ 'o 254} = (0.179-0.004) ml: -
0 0.27 0.11 ' m,. 0.023
0 0.30 -0.14 m,: 0.010
0 0.21 0.27 m,. 0.127
0 0.01 0.49
0 0.04 0.62
ko/ \0.03 0.45 / 1

Xep hang: (c,,c,,c,,c,,Cc,m,,m,,m,,m,)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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7.3 Thao luan

. Uu d1em LSI cho két qua truy van tot hon mé hinh
IR truyén thong

. Nhuoc diém:
— Do phtrc tap tinh toan O(m?2n), khong phu hop véi tim kiém
Web
— Tinh dién giai cta khong gian khai niém kém
~ Viéc xac dinh k dua trén thuc nghiém (vd 50-350)
« Hudng phat trién: Ap dung luat két hop dé tim cac
chudi tir (2-3 tir) pho bién trong tip van ban

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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8. Tim kiém Web

. Céac may tim kiém thuong mai (vd Google, Bing, Baidu, Yandex)

« Quy trinh: crawl trang web, parsing, danh chi muc, luu trir; truy
van, truy hoi

« Parsing: Boc t¢p HTML va su dung cac bo phan tich tr vung (vd
cac cong cu ma ngudén mo YACC va Flex)

« Danh chi muc: IA,(é’t hop bd chi muc cua tiéu dé va cac cum tir x/h
trong siéu lién két
. Tim kiém va xép hang:
~ Chj sir dung mutrc d6 lién quan cua noi dung co the tra vé cac tranﬁ web
chat lugn% chong cao (do tac gia khon% phai la chuyén gia trong Iinh vuc;
thong tin khdng chinh xac; thong tin bi thién vi...). ,
~ SO luong trang wep rat 16n (Cau, truy van “web mining’ cho hon 1 ti két
qua tir Gooogle), can tra ve cac két qua tot nhat & trang dau

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tim kiém web (tiép)

— Panh gia chat luong trang web thong qua khai pha cau truc
web dua trén siéu Ilen két: Mot siéu lién két tur trang web A
ti trang web B thé hién tac gia cua trang web A tin tuong
vao chat luong va/hodc uy tin cua tac gia trang web B. CO
thé udc lugng dwa trén thong tin cuc by (in-degree) hoac
thong tin toan cuc (Pagerank)

- DPanh gia noi dung:

. Vi tri tir khoa x/h: Tiéu dé, cum tur trong siéu lién két, URL, than
bai (cac thé danh ddu nhu in nghiéng, in dam, dé muc.. )
. Téan xuét xuat hién cta tir khéa

. Vi tri tuong ddi cua cac tir khda: Tur khoa x/h gan nhau, c6 trat tu
giong nhu trong cau truy van co do lién quan cao hon

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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0. S1€u tim kiém

. I\/tl]éy siéu tim kiém két hop két qua cua nhiéu may tim kiém khac
nnau
o (Cai thi€n muc do bao phu
o Cai thién chat luong tim kiém
. Loai bé cac két qua trung nhau tw
cac may tim kiém (so sanh tén Giao dién tim kiém
mién, URL, tiéu dé...) 5

. Két hop diém lién quan (vd két hop '

diém twong dong) cua tlrng may May
tim kiém sidu tim kiém

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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9.1 Két hop diém tuong dong

» Tap cac van ban tra ve D = {d oy} may tim kiém i
tra vé s; la do twong dong cila call truy van v41 van ban d
ComoMIN(d) = mln(s Skj)

Com ol\/IAX(d) = max(s .,szj, ...,skj)
Com oSUM(d) >

CombANZ(d) = Combf’UM(d')

trong do f la sd diém twong déng khac khong
CombMNZ(d) CombSUI\/I(d) XT,

Illj

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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9.2 Két hop thir hang

« Xép hang Borda: Vi mgi may tim kiém, van ban dau tién
duoc n di€m (n la tong sd van ban), van ban thir hai duoc n-1
di€m, cac, van ban khong duge may tim ki€m tra vé dugc chia
déu s0 diém con lai, Di€m cuo1 cung cua van ban la tong diém
trén cac may tim kiém.

« Xé&p hang Condorcet: Van ban A x€p trén van ban B néu A xép
trén B theo nhi€u may, tim kiém, hon. Trong cung may tim
ki€m, van ban dugc x€p hang x€p trén van ban khong dugc
é(ép hang. Cac van ban khong dugc x€p hang khong so sanh

uoc.

 Reciprocal ranking: V&i moi mdy tim ki€m, van ban ding dau
duoc 1 di€m, thir hai dugc 2 di€ém, khong xép hang khong
dugc diém. Di1ém cudi cung cua van ban Ia tong diém trén cac
may tim ki€ém
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Két hop thtr hang (tiép)

Borda:
Piém(@)=4+3+2+1+15=115
Piém(b)=3+4+3+3+3=16
Diém(c)=2+1+4+4+4=15
Piém(d)=1+2+1+2+15=75
Thw hang: b, c,a,d

Két qua may tim kiém:
May timkiém 1:  a,b,c
May tim kiém2: b,a,d
May timkiém3: c,b,a
May tim kiém4: c,b,d
May timkiém5:  c,b

Reciprocal Ranking:
Piém(a)=1+1/2+1/3=1.83
Piém(b)=1/2+1+1/2+1/2+1/2=3
Piém(c)=1/3+1/4+1+1+1=3.55
Diém(d) = 1/4 + 1/3 + 1/4 + 1/3=1.17
Thw hang: c, b, a, d.

Condorcet:

a b C d

a - 1:4:0 2:3:0 3:1:1
b 4:1:0 - 2:3:0 5:0:0
c 3:2.0 3:2.0 - 4:1:0
d 1:3:1 0:5:0 1:4.0 -

Thang Thua Hoa
2 0

1

2 1 0
3 0 O
O 3 O
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10. Web spam

. Gia ting ndi dung,va su dnh huong trén web s& dem lai sy noi tiéng va loi
ich tai chinh cho t6 chirc va ca nhan

. Khi nguoi ding tim kiém thong tin qua cau truy van trén may tim kiém,
cac trang web dugc x&p hang cao mang lai loi ich cho doanh nghi¢p, to
churc, va ca nhan dang tai trang web do

V&1 mot cau truy van, gia sir cac trang web co mang nhiéy gia tri thong tin
duoc xép hang cao hon. Tuy nhién, may tim kiém khong “hiéu” dugc
thong tin va dua ra x%p hang dua tren cac dac tru’n{g cu phap va cac dac
trung bé nodi khac d¢ danh gia thong tin. Spammer Igi dung viéc hiéu co
ché xép hang cua may tim kiém de xay dung ndi dyng trang web sao cho
mac du khong mang ‘gia tri thong tin cao nhung van dugc xép hang cao
(SEO - Search Engine Optimization)

« Web spam lam anh huéng nguoi diing khién ho kho tim thong tin thuc su
va lam giam trdj nghiém nguoi dungﬂ lang phi tai nquyén crawl va luu trir
i:ﬁa may tim kiém va lam cho x&p hang cua may tim ki€ém bi giam chat
uong
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10.1 Spam nod1 dung

« Spam no1 dung x4y dung no1 dung trang web (ti€u dé%céc
thé meta, than bai, cum fur trong si€u lién két, URL) lién
quan dén mot so cau truy van nhat dinh

« Hai ki thuat spam chinh:

- Lap lai mt s6 tir quan trong: Myg dich lam tang diém tf. Cac tir
uan trong thuong dugc chen ngau nhién vao cac cau khac nhau

?Vd “the picture mining quality of this camera mining Is
amazing™) d€ tranh bi phat hien

— Thém nhi€u tir kKhda khong lién quan: Muc dich lam cho trang
web lién quan dén nhiéu cau truy van khac nhau. Sao chép cac
cay tu cac van ban lién quan. Thém cac tu khoa dugce tim kieém
pho bién (vd: thém tu khoa “Tom Cruise” vao trang web cung
cap cac chuyén du lich trén tau (cruise liner, cruise holiday
packages))
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10.2 Spam lién két

o Lién két-ra: Tao ra si€u li€n két dén cac trang co uy tin bang
cach clone tur cac thu muc web (vd Yahoo!)
o Lién két-vao:

1. Tao ra hiu mat ong: Tao ra cac trang web chira cac thong tin hiru ich (vd
cac bai viet chuyén sau v€ khai pha Web) nham thu hat ngudi dung tao
ra cac lién két tu trang web cua ho t61 d§. Cac hii mat ong nay chira cac
lién két (an) to1 nhiing trang can tang di€ém

2. Thém cac lién két vao cac thu muc Web mo

3. Pang bai viét (kem lién két) 1€n cac trang nd1 dung nguoi dung nhu
forum, blog, wiki 7 , , o

4. Tham gia vao cac nhom trao doi lién két khién cho cac site lién két dén
lan nhau va cung tang di€ém , 9 9

5. Nam gilt mot s6 luong 16n site va tao ra cac chién dich dé tang di€ém
cho trang web
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10.3 CAc ki thuat che dau

 Muc dich che dau cic ndi dung spam khoi nguoi ding

. Che day noi, dung: Sir dung font hozc siéu lién két cling mau nén, sir dung
script dé thiét 1ap ndi dung spam & trang thai an

<body background = white>
<font color = white> spam items</font>
<a href = target.itml’><img src="blank.gif "> <[a>

. Dua cac thong tin spam tdi crawler cua may tim kiém:
— Dua trén danh sach IP ciia may tim kiém va so sanh véi IP ctia crawler
— Dua trén thudc tinh user-agent ctia request
User—Agent: Mozilla/4.0 (compatible; MSIE 6.0; Windows NT 5.1)

. Diéu hudng: Piéu hudng nguoi dung khoi trang spam ngay khi trang duoc

\

nap. Trang spam van dugc may tim kiém crawl va danh chi muc
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10.4 Cac ki thuat doi pho

« X&c lap crawler nhu trinh duyét web
. Danh trong s6 cao cho cac tir khda trong cum tir x/h trong siéu lién két
. Ap dung cac ki thuat phan tich lién két: thuat toan PageRank, diém authority/hub

« Ap dung cac ki thuat phan loai. Cho d¢ chinh xac kha cao (>80%) nhung doi hoi
dir liéu huan luyén. Cac dac trung quan trong bao gom:
— Do dai cua tiéu,de, nodi dung: Tiéu dé va ndi dung cua trang spam thuong dai hon do chira thém
cac tir khoa pho bien
- Do dai trung binh cua tur: Cac ndi dun% tong hgp (synthetic) thyong cd do dai trung binh cta tir
khac biét (vd do dai trung binh cua tir trong ngon ngtr ndi va viét tieng Anh 1a 5)
- Ei 1¢ noi dung hién thi: Trang spam thuong chira c4c thanh phan noi dung an dé che dau nguoi
ung
« Phéan vung cac khoi ni dung khac nhau: Cac lién ket spam thuong duoc dat trong
cac khoi it quan trong. Loai bdé cac lién ket nay truoe khi 4p dung thuat toan
PageRank
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