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NoOi dung

O 1. Gidi thiéu

O 2. Phat biéu bai todn

O 3. Phudng phap tinh d6 tuong dong
® 3.1. Dua trén chudi
m 3.2. Dua trén tap hgp

1. Gidi thiéu

O La bai todn tim cac chubdi tré téi cing mot
thuc thé trong thé& gidi thuc.
O Vidu

® Chudi David Smith trong 1 CSDL ¢6 thé chi téi
cling mot ngudi David R. Smith trong CSDL
khac.

B Chudi 1210 W. Dayton St, Madison WI va 1210
West Dayton, Madison WI 53706 cung chi téi
mot dia chi vat ly

O B6i sanh chudi déng vai trd then chét
trong bai toan tich hgp dif liéu, trich rat
thong tin,...

2. Phat biéu bai toan

O Cho_hai tap chudi X va Y; tim t4t ca cac cip
chudi (x, y), xOX va yOY, sao cho x va y tro
t&i cung thuc thé thé gidi thuc.

O Goi cac cap nhu vay la cac sanh doi (match)

O Vidu:

Tap X TapY Sanh doi
X, = Dave Smith y, = Dave D. Smith (X1,Y1)
X, = Joe Wilson y, = Daniel W. Smith (X3,Y2)

X3 = Dan Smith

3. Phudng phap tinh do tudgng dong

O Thach thic

B Tinh chinh xac
O L&i chinh t3
O DBinh dang khac nhau
O Tén khac nhau
O => thudc do do tuong dong s(x,y)0[0,1]
B Tinh md rong
O D tudng ddng s m& rong cho nhiéu cdp cua 2
tap X va Y => bung no tich Dé-cac
O => chi dp dung s(x,y) vGi cac bd ddi trién
vong

O D6 tueng déng s anh xa cap (x,y) vao 1
gia tri O[0,1]
B s cang Ién thi x,y cang tucng dong

O Thudt ng{t khac: khodng cach, chi phi
B gia tri cang nho thi do tudng dong cang cao
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3.1. B6 tuong déng dua trén chudi

O Coi cac chudi 1a mot ddy tudn tu cac ki tu

O Tinh todn chi phi bién d6i mot chudi thanh
chudi kia

O M6t s6 phudng phap

Edit Distance

Needleman-Wunch

Affine Gap

Smith-Waterman

Jaro

Jaro-Winkler

Phucng phap Edit Distance

O Con goi la khoang céch Levenshtein

O d(x,y) chi phi t&i thi€u bién d&i chudi x
thanh chuoi y

O Viéc bién ddi chudi sir dung cac thao tac
sau: xdéa mot ki tu, chén mot ki ty, thay thé mét
ki tu

O Vi du: chi phi bién d8i chudi x=David
Smiths thanh chu6i y=Davidd Simth la 4
B Thém d sau David; thay thé m bdi i; thay thé i

bdi m; xda ki tu' s cubi cung

O d(x,y)=d(y,x)

Phudng phap Edit Distance (ti€p)

O MGi quan hé gilta ham khoang céch d(x,y)
va ham tudng dong s(x,y)

L d(x, y)
s(x,y) =1 max(length (x), length(y))
O Vi du:

s(David Smiths, Davidd Simth) =1-—

—— =067
max(12,12)

Phudng phap Edit Distance (ti€p)

O Gia tri cua d(x,y) c6 thé dugc tinh toan
dua trén quy hoach dong
O Cho
B X = XX Xn, ¥ = Y1Y2¥m
B x;vay;lacackity
B d(i,j): khoang cach soan thao gilta x;x,...;
(tién t6 th(r i cha x) va y;y,...y; (tién t6 th
jcuay)
O Y tudng: st dung bi€u thirc quay lui,
tinh d(i,j) tur cac gia tri da tinh trudc dé
cuad

Phudng phap Edit Distance (tiép)

O Bié&n d8i chudi x;X,...x; thanh chudi y,y,...y;
m (a) Bién ddi X;X,..X;.; thanh y,y,...y;1, sau dé
copy X; vao y; néu x; = y;
® (b) Bién dbi X;X,...x;.; thanh y,y,...y;;, sau d6
thay thé& x; b&i y; néu x; # y;
B (c) X6a x;, sau do6 bién dbi x;X,...x;; thanh
YiYa-Yj
m (d) Bién dbi X;X,...x; thanh y,y,...y;, sau dé
chén thém y;
O Gia tri d(i,j) 1a t&i thiéu ctia cac chi phi
bién ddi & trén

Phudng phap Edit Distance (tiép)

O Biéu thirc quay lui:
di-1,j-1) if x, =y,
di-1,j-1)+1if x, #y,
di-1,j)+1 //ddetex,
d(i, j-1)+1 // insert y;
O Hoac viét gon:

d(i-1,j-1)+c(x;,y;) // copy or substitute

d(, j) =min

d(i, j) = min di-1,j)+1 // deetex,
dii,j-1)+1 /inserty,
[0 i x =y,
C(X”y")_{l if x, 2y,
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Phudng phap Edit Distance (ti€p)

O Chu y: d(i,0) =ivad(0,j) =j
O Vi du: tinh khoang cach soan thao d(x,y)
vGi x = "dva", y = "dave"
Yo Y1 Y2 Y3 Ya

d a v e

Xo 01]|2|3]a4

X, | d|1[0<1

Phudng phap Edit Distance (ti€p)

Yo Y1 Y2 Y3 Ya

d a v e
Xo o1 |2]3]4 X =d-va
x. | d| 1| 01243 ||||
t 4 y = dave
X, |v|2|1]1] 142
1 4 Thay th& a véi e,
Xg|a| 3|2 | 1q2]2 chénasaud

Phudng phap Edit Distance (ti€p)

O Mi tén di chéo tir 6 (3,4) t8i 6 (2,3): ki tu
x5 (ki ty @) dugc copy vao hodc thay thé
bai ki tu' y, (ki tu e).

O Mdii tén di chéo tir 6 (2,3) tdi 6 (1,2): x,
(ki tu v) dudc copy vao hodac thay thé bdi
ys (ki tu v).

O Mii tén di ngang tur 6 (1,2) sang 6 (1,1):
mot ki tu cdch — dugc chén vao x va bat
cap vdi ki tu a trong .

O Qua trinh dirng lai khi t&i 6 (0,0)

O DO phtc tap tinh toan la O(|x]||yl)

O Cac phuong phap khac: sinh vién ty tim
hiéu, coi d6 la bai tap & nha.

3.2. Tinh do6 tudng dong dua trén tap hgp

O Coi xau ki tu la tap cac da tap token
O S dung tinh chéat tap hgp dé tinh toan
diém tuong dong
O Sinh token tir xau dau vao:
B Céach ph6 dung:
O Xem xét cac tir (phan cach nhau bdi ki tu
cach)
O Loai bo tur ding

O Vi du: xau "david smith" => tap token {david,
smith}

B Cach khac: g-grams cac xau con do dai q
c6 mat trong xau ban dau
O vi du: xau "david smith" co6 tap tat ca cac 3-
grams la {##d, #da, dav, avi, ..., ith, th#,
h##}
O Mot s6 phudng phap
B Overlap
B Jaccard
® TF/IDF
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Phudng phap Overlap

O Cho B, va B, la cac tap cac token sinh
ra tor xau x va xau y

O DO overlap tra vé s6 token chung
O(x,y) = |BynBy|

O Vi du:
B x = dave; y = dav
B 2-grams cua x: B,={#d, da, av, ve, e#}
B 2-grams cla y: B,={#d, da, av, v#}
®H O(x,y)=3

Phudong phap Jaccard

O D06 tuong déng Jaccard gilra 2 xau x va
y la J(x,y)=|BxnBy|/|BxOBy]|

O Vi du:
B x = dave; y = dav

B,={#d, da, av, ve, e#}

B,={#d, da, av, v#}

I(x,y)=3/6

20

Phucng phap TF/IDF

O TF/IDF lién quan dén linh vuc tim ki€ém
thong tin: tim cac tai liéu phu hgp véi cac
tur khoa truy van.

O Hai xau la tuong déng néu ching chia sé
cac term dac biét.

O Vi du:

B x = Apple Corporation, CA

B y = IBM Corporation, CA

m z = Apple Corp

B Phudng phap edit distance va Jaccard sé cho
s(x,y) cao haon s(x,z)

Phudng phap TF/IDF (ti€p)
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B Phuong phap TF/IDF cé thé nhan ra Apple |a
term dac biét, trong khi CA va Corporation la
nhitng cai chung nhiéu haon.

O Cac cap xau dem d6i sanh dugc Idy ra tur
mot tap chudi
O Bién d&i tirng chudi thanh mot tui tur, goi
la tai liéu.
O Vi du:
x=aab—) B,={a, a, b}
y=ac —»B,={a, c}
z=a > B,={a}
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Phuang phap TF/IDF (ti€p)

O Tinh term frequency (TF) va inverse
document frequency (IDF):
® V3 moi tir t va tai liéu d, tf(t,d) = s6 Ian t xuét
hién trong d
® V3&i mdi tir t, tinh idf(t) = t6ng s& tai liéu trong
b6 suu tép chia cho s6 tai liéu chira t

O IDF cang cao nghia la sy xudt hién clia tur cang dac
biét/khac biét

tf(a,x)=2  idf(a)=3/3=1
tf(b,x)=1  idf(b)=3/1=3
idf(c)=3/1=3
tf(c,z)=0

Phuang phap TF/IDF (ti€p)
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O Tiép theo, bién d6i tirng tai liéu d thanh
vector ddc trung vy

O Hai tai liéu cang tudng dong néu vector
tuong U'ng cua ching gan nhau

I Vector cua d cé ddc trung v4(t) v8i moi
tUr t. Giad tri cla vg4(t) la ham cda TF va
IDF

O v4 ¢ nhiéu ddc trung bang s6 term
trong bd suu tap.

24
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Phudng phap TF/IDF (tiép)

x=aab — B,={a, a, b}
y=ac —>B,={a, c}
z=a — B,={a}

tf(a,x)=2 idf(a)=3/3=1
tf(b,x)=1 idf(b)=3/1=3
idf(c)=3/1=3

Vx

y

W WIN o
Oo|o|wloT
oOlw|loflon

.til’.(c,z):O

z

O Ba vector vy, v,, v, cua ba tai liéu B,,
B,, B,

O vy (t) = tf(t,d).idf(t)

Ovg(a)=2.1=2

Phudng phap TF/IDF (ti€p)

O Tinh diém tugng ddng TF/IDF giita 2 xau
bat ky p va g
m T la tap tdt ca cac tu trong bd suu tap
B Vector v, va v, (cla xau p va q): khéng gian
|T| chiéu, moi chiéu tudng &ng vdi 1 tur
®m Diém TF/IDF giita p va q dugc tinh nhu 13
cosine gdc giifa 2 vector nay:

Ve 0¥ 0

Ve 0 Ve

s(p,q) =
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Phudng phap TF/IDF (ti€p)

O Vi du trén:
B diém TF/IDF gifa 2 xau x va y la:
2.3
s(x,y) = =0.39
N2+ AP+
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LGi hay y dep

budng tuy gan, khéng di khéng bao gid dén.
Viéc tuy nho, khéng lam chdng bao gi& nén
Tuén Tu
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