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i NOi dung chinh

= 1. Phudng phap tim kiém c6 xép hang




Phuaong phap tim ki€m co x€p hang

= Tra vé nhirng van ban c6 kha nang phu hdp cao theo
trat tu’ giam dan kha nang phu hgp;

= Pai lugng trang thai tim ki€m van ban:
= Thé hién kha ndng van ban phu hgp vdi truy van, cang 16n thi

van ban cang co nhiéu kha nang la van ban phu hgp;

= Vidu, do tucng dong, xac suat phu hgp v.v.

= "Trong xép hang, chi quan trong quan hé thu’ tu gila
cac két qua tim kiém, cdc gia tri cu thé cua dai luong
trang thai tim ki€m van ban khong quan trong.”

Pai lugng trang thai tim ki€ém: Retrieval Status Value (RSV)



i P06 tuong dong

= P3c diém:

= La gia tri s6, thudng dugc chuan hoa vé [0, 1];

* Thudng dudc danh gia trén cd so tu vung:
= Rat kho danh gia d6 tucng dong ngll’ nghia;
= ... Chi phi tinh toan I6n, phuec tap v.v.

= Panh gia thudng dugc thuc hién trén mo hinh:
= Khong gian vec-to;
= MO hinh sinh;
= ... Hiém khi sU’ dung tai li€u ¢ nguyén dang.



Vi du, danh gia do tuang dong bang
hé s Jaccard

+

= Biéu dién cac d6i tugng can so sanh béng cac tap
dac trung;
= PO tuong dong ti Ié vai s lugng dac trung chung;
= ... TU la d&c trung tiéu biéu cla van ban.
= Cho hai hai tap dac trung A va B:
= Jaccard(A, B) =|An B|/ |AuU B
" 0 <= Jaccard(A, B) <=1
= Jaccard(A, A) =1
= Jaccard(A, B) =0 néu A va B khong co dac trung
chung.

Can xét dén trong so cua cac dac trung



i NOi dung chinh

= 2. Trong so tf.idf



* Trong so tf.idf

= Trong trudng hdp tdng quat, trong s thé hién tam
quan trong cua tu doi vdi van ban.
= Néu coi tUr Id ddu hiéu tim ki€ém van ban, thi trong sb thé
hién kha ndng phan biét cac van ban cla tu;
= Trong soO tf.idf:
= Pong bién vai sb lan tu dugc s dung trong van ban;
= Nghich bién véi s6 lugng van ban st dung tu.

Wirio(T, d) = wi(t,d) X idf(t)



i Thanh phan tf

= Trong soO:

1+ lo t Jnéut > 0;
Wtf(t: d) = { 910( ft,d) : ft,a |
0, neu ngwoc lai

= Trong do: tf,,la tan suat tu ¢trong van ban d;

Tan suat tu: Term Frequency (tf): la sO lan tu’ £xuat hién
trong van ban d



i Thanh phan idf

= Thanh phan idf(t) dugc xac dinh nhu sau:
idf(t) = log(N/df))

= Trong do N la s6 van ban trong bd dir liéu; df, la tan suat van ban
cua tu' t.

Tan suat van ban: document frequency (df): la s6 van ban
chua tu;

Nghich dao tan suat van ban: inverse document frequency
(idf): Dai lugng nghich dao cua df



i NOi dung chinh

= 3. M6 hinh khong gian vec-to
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* Bi€u dién van ban va truy van

= Coi moi thuat ngi trong bd tir vung la mét truc
cua khong gian vec-to;
= Khong gian M chiéu, véi M = |V|;
= M co thé rat Idn
= MOi van ban, truy van Ia mot diém trong khdng
gian
= Biéu dién vec-td ctia van ban va truy van 13 nhitng vec-tg thua.

Ky hiéu d,d tuong &'ng |a biéu dién vec-ta cta van
ban d va truy van q.
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& Xac dinh d6 tuong dong

= Tudgng dong la dac tinh nghich cua su khac biét.

= Trong khong gian vec-td cé thé do khodng cach
Euclide gitra hai diém biéu dién hai van ban bat
ky va sU dung gia tri khoang cach nay dai dién
cho su khac biét gilra hai van ban tuong ung.

Xép hang van ban theo thd tu tang dan khoang cach
Euclide?
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Thu nghiém 1:
& Su dung khoang cach Euclide

= Khoang cach Hao phéng a2

Euclide gitra bi€u
dién vec-tc cua q
va d, tueng doi
I6n mac du phan
bo tu rat giong
nhau

11 dl

d3

. Keo kiét
1
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Thu' nghiém 2:
* Su dung khoang cach goc

= TU van ban d thi€t 1ap d’ bang cach lap lai noi
dung cua d
= Vé mat ndi dung thi d va d’ la tuong ducng. Van ban
d’ tuy dai han nhung khong cung cap thong tin mdi.
= Khoang cach Euclide gitra biéu dién vec-td clia d va d’
co thé rat I8n
= GOc gilra biéu dién vec-td clia d va d’ bang 0 thé hién
muc tueng dong cuc dai
X€p hang van ban theo th tu tang dan cua khoang
cach goc?
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& Cosine vs. khoang cach goc

= Hai xép hang sau la tuong ducng

- Xep hang van ban theo th(r tu' tang dan goc gilra cac
bi€u dién vec-td clia van ban va truy van

= X€p hang van ban theo thi tu' giam dan cosine goc
gitra cac biéu dien vec-tg cua van ban va truy van.
= Cosine la ham don diéu giam trong khoang
[0°,180°]
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Cosine vs. khoang cach goc (2)

=21 F]] 150 200 4250 00 350

Tinh cosine nhu thé nao? Uu diém s dung
cosine so v0i goc la gi?
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P06 tuong dong Cosine ‘.

= PO tuong dong cosine la cosine goc gilra hai 0
vec-to 1

= Bang tich vo hudng chia tich dd dai cac vec-to
V]

(Wld qu)
Sim_ (d,q) = ==

d H i S 3
=] =

D, =2T, + 3T, + 5T, Sim_(D,, 0)=10/(4+9+25)(0+0+4) = 0.81
D,=3T,+ 7T, + IT, Sim_(D2,Q)= 2/N(9+49+1)(0+0+4) =0.13
O =0T, + 0T, + 2T,
D, phu hop vdi truy van hon D, 6 Ian theo do tuong dong cosine nhung chi hon
5 lan theo tich vo huodng.
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* Chuan hda cosine

= Chia moi thanh phan vec-td cho dd dai vec-to,
do dai vec-td dudc xac dinh nhu sau:

¥ - 2
= PO dai vec-ta cy'g”%ﬁué;h)%a bang 1, vi vy moi

van ban 1a mot diém trén bé mat siéu cau cé
ban kinh 1 don vi.

= Chuén hda lam md& su khac biét trong s6 gilia
cac van ban dai va ngan
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& Cosine cho vec-tag da chuan hda

# Cosine goc gilia cac vec-td da chuan hda bang tich v
hudng cua cac vec-tc nay:
~ 3 \4
cos(q, d)

q- C_{ — i:1CIidi

V@i d va g la nhitng vec-tg d& chudn hda
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i NOi dung chinh

= 4. H& th6ng SMART
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Hé thong SMART

= SMART la mot hé thong tim ki€m thong tin dugc
xay dung dua trén ly thuyét dai so;

= Cung cap nhiéu cach danh gia trong so tf.idf
khac nhau;

= S dung phuong phap x€p hang tucng tu nhu
mo hinh khong gian vec-to.

SMART — System for the Mechanical Analysis and Retrieval
of Text
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i Ha ky hiéu SMART

Term frequency

Document frequency

Normalization

n (natural) tfe.d n (no) 1 n (none) {
| (logarithm) 1 + log(tfe q) t (idf) log ﬁ c (cosine) .
. W WiwE L wi,

05Tl g . N —df : /
a (augmented) 0.54 —==<= | p (prob idf) max{0,log t1 | u (pivoted 1/u

maxe (U 4) e unique)
b (boolean) { [1] :t:]t.etr:j.ri;o b (byte size) 1/CharlLength”,

a < 1
1+log(tfe 4)

L (logave)  Tifogavescs (o)

Trong do:

u la sO lugng tUr duy nhat trong van ban

CharLength : sO ky tu trong van ban
Vi sao cd s6 ham log dé tréng?




Phucng phap xép hang

= Trong hé SMART van ban va truy van co thé dugc
bi€u dién theo nhitng cach khac nhau;

= Mot phuong phap x€p hang dugc ky hi€u ngan gon
bang mot bd 6 ky tu theo dinh dang ddd.qqq
= Phuong phap xé€p hang mac dinh la Inc.ltc:

= PGi v4i van ban: Lay log tf, khdng s dung idf, va chuén
hoa cosine

= DPGi véi truy van: L&y log tf, idf, chuan hda cosine
= Xép hang theo tich v6 hudng hai vec-to.
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Vi du phuong phap Inc.ltc

= Van ban: Bdo hiém 6 té bdo hiém xe mdy
= Truy van: bao hiém 6 t6 tét nhit

Thuat LIVA'E ] Van ban Tich
ngir

wt n’lize tf-raw tf-wt wt n’lize
raw wt
Xe may 0 5000 2.3 1
tot nhat 1 50000 1.3 0
0 to 1 10000 2.0 1
bao hiém 1 1000 3.0 2

7 ~ 2

SO vanban N =7
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Vi du phuong phap Inc.ltc

= Van ban: Bdo hiém 6 té bdo hiém xe mdy
= Truy van: bao hiém 6 t6 tét nhit

Thuat LIVA'E ] Van ban Tich
ngir

wt n’lize tf-raw tf-wt wt n’lize
raw wt
Xe may 0 0 5000 2.3 0 0 1 1 1 0.52 0
tot nhat 1 1 50000 1.3 1.3 0.34 0 0 0 0 0
0 to 1 1 10000 2.0 2.0 0.52 1 1 1 0.52 0.27
bao hiém 1 1 1000 3.0 3.0 0.78 2 1.3 1.3 0.68 0.53

PO dai van ban =J1> +0% +1> +1.3> ~ 1,92
Po dai truy van /13> +0°+2,0> +3.0° ~3,83
N =102*10000 = 1000 000 Score = 04+0+0.27+0.53 = 0.8 %




Vi du 2, phuong phap Inc.Inc

Tan suat tu (tf)

T | a1 | 42 | 3
115 58 20

a

b 10 / 11
C 2 0 6
d 0 0 38

Trong vi du nay, khong tinh idf (idf = 1).
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Vi du 2, phuang phap Inc.Inc (2)

Log tan suat tur Sau khi chuan hoa

T d1d2 a3 W T¢ d1d2 d3_

a 3,06 2,76 2,30 a 0,789 0,832 0,524
b 2,00 1,85 2,04 b 0,515 0,555 0,465
C 1,30 0 1,78 C 0,335 0 0,405
d 0 0 2,58 d 0 0 0,588

Score(dl,d2) =

0.789 x 0.832 + 0.515 x 0.555 + 0.335 x 0.0 + 0.0 x 0.0
~ 0.94

Score(d1,d3) = 0.79

Score(d2,d3) = 0.69
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* Bai tap 4.1

= Khoang cach Euclide (hoac khoang cach L,) gitra hai vec-
to dugdc xac dinh nhu sau:
g M

o= sl= {30l -
i=1
= Cho truy van g va cac van ban d,, d,, ... Hay chi’ng minh
réng néu biéu dién vec-td va cdc Ein ban  déu dudgt
chudn hda thanh vec-tc don vi thi két qua xép hang theo
th tu tang dan khoang cach Euclide giong két qua x€p
hang theo th( tu’ giam dan muc tueng dong cosine
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* Bai tap 4.2

= a) Trong sO idf cua tU xuat hién trong moi van
ban bang bao nhiéu? So sanh anh hudng cua
trong sO idf voi thao tac loc tu dung?

= b) Trong s6 tf-idf cda mot tur cd thé vugt qua 1
hay khong?
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Bai tap 4.3

= Cho diI liéu tf va df nhu sau:

tf(t, d)  Docl Doc2 | Doc3 df(t) df idf
xe may 18 165

Xe méy 27 4 24 O td 6 723

0 to 3 33 0

bao hiém 19 241

bao hiém 0 33 29
tot nhat | 25 235

tot nhat 14 0 17
Cho N = 806 791:

a) Hay tinh ma tran tf.idf

b) X&p hang cho truy van “bdo hiém 6 t6 tot nhat ™
(i) nnn.atc; (ii) ntc.atc







