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i NOi dung chinh

= Phat hién trung lap gan
= Tinh d6 tudng dong bang hé so6 Jaccard
= UGc lugng hé so Jaccard s dung phép tron



& Phan loai trung lap

= Trung lap tuyét doi

= Dé dang loai bd, v.d., béng téng dai dién.
= Trung lap gan

= Khd phat hién.




& Phat hién trung lap

= Nguoi dung khong mong muon nhan nhirng két
qua trung lap
= MGt tai liéu du phu hdp cd thé bi coi la khdng phu hap
néu lap lai trong danh sach két qua.

Can loai bo nhirng tai liéu trung lap. Chi gir lai mot
tai liéu néu co nhiéu tai lieu trung lap!



Trung lap gan
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& Phat hién trung lap gan

= Tinh do tuong dong dua trén “ky tu”
= Rat kho tinh d6 tuong dong ngit nghia;
= Nhi*ng v&n ban cliing ndi dung nhung dugc dién dat
khac nhau khong phai trung lap;

= SUr dung ngudng B dé két luan “trung lap”.
= Coi hai tai li€éu la trung Iap gan néu d6 tuong dong > 6



ﬁ NOi dung chinh

= Phat hién trung lap gan
= Tinh d6 tuong dong bang hé so Jaccard
= Udc lugng hé so Jaccard sir dung phép tron




Bi€u dién van ban:
MO hinh tap shingles

= Shingle la mot n-gram trén tu (b0 n-tu).

= Vidu, v0i n= 3, “arose is a rose” co mo hinh
tap shingles nhu sau:
= { a-rose-is, rose-is-a, is-a-rose }

Xac dinh d6 tuang dong cua hai tai liéu bang hé so
Jaccard



i Hé soO Jaccard

= Cho hai tap dac trung Ava B
V&i A # @ hoac B # @,
|A N B

Jaccard(A,B) = AU B

= Jaccard(A4, A) =1
= Jaccard(4, B) =0n€u AN B=0
= Mién gia tri la khoang [0, 1]



& Vi du tinh hé so Jaccard

= Cho ba tai liéu:
d,: "Jack London traveled to Oakland”

d,: "Jack London traveled to the city of Oakland”
d;: "Jack traveled from Oakland to London”

= Hay tinh hé s0 Jaccard Xd,, d,) va JXd,, d,) su dung
cac bo 2-tu?
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i Vi du tinh hé so Jaccard (2)

= Cho ba tai liéu:
d,: "Jack London traveled to Oakland”

d,: "Jack London traveled to the city of Oakland”

d;: "Jack traveled from Oakland to London”
= Hay tinh hé s0 Jaccard Xd,, d,) va JXd,, d,) su dung
. bd I-ti
A&Ed9 28 = 0.375; 14, d) = 0

Hé sO Jaccard trén tap shingle rat nhay vdi trat tu tu
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i NOi dung chinh

= UGc lugng hé so Jaccard s dung phép tron
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& Biéu dién khung clia van ban

= Biéu dién khung (sketch) la biéu dién gian lugc
cua mo hinh tap shingles.

= Tinh tong dai dién cho cac shingles
= Ky hiéu s, 1a tong dai dién cla shingle,, 1 <=s, <= 2m,

= SUr dung cac thao tac trdn 7, . . . 1 trén tong dai dién.
= Sketch cua d dudc dinh nghia la:

< min, ., m(S),min, ., m(S), . . . ,min, M(s) >
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| Phép tron thanh cong

tai liéu 1: {s,} tai liéu 2: {s,}
51 52 53 54 51 55 5354
Xk = 7(sk) Xk = (k)
1—2 9 o0 sl I Xe| - om 1——® O e0 e @ o __ om
X3 X1 Xy X3 X3 X1 Xy X5
Xk Xk
o o o ) m ] o o ) m
1 X3 X1 Xy X3 2 1 X3 X1 Xs X3 2
ming, (s ) ming, 7(Sy)
[ I [ m
1— - 2 1— - 2

Phép tron 7 v8i min_, 11(s) = min_._, 11(s) duoc goi 1a phép trén
thanh céng.
Trong trudng hop nay phép trén i khang dinh: d, = d,
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Udc lugng hé so Jaccard

« P3tU=d,udy;I=d, nd,
= Co |U! phép tron trén U
» VGi s”€ I, cb bao nhiéu phép tron 7 dé

argmin.. 4 /(S) = §’= argmin,, 1S)?
= Traloi: (U] — 1)!

= >0 |7|(JU — 1)! phép tron thoa man:
argmin . 4 /(S) = argmin .,/ S)
= Nhu vay, ti I€ phép tron thoa man

MiNgeq/AS) = MingpAs) la:r AU - 11,0
Ul U] |
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& Udc lugng hé so Jaccard (2)

= Hé sO Jaccard bang ti I€ phép tron thanh cong.
= Udc lugng xac suat tron thanh cong

= 1. S0’ dung K phép tron, v.d., K= 200

= 2. bém so lugng k phép tron thanh cong

= 3. k/Kla gia tri gan dung cua Xd,, 4d,).
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i Cai dit

= SU dung ham bam vai vai tro la phép tron:
A {1.2m > {1..2m
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T 4 4
| s1 1 0
s 0 1
s3 1 1
sqa 1 0
ss O 1

h(x) = x mod 5
g(x) =(2x+1) mod 5
min(h(dy)) = 1 # 0 =
min(h(dy)) min(g(ch))

2 # 0 = min(g(d2))

Ea]

J(di,dh) = B2 =0

di slot | d> slot
h 00 o0
g o0 o0
h(1)=1 [j1]|1 - o0
g(l)=313]|3| |- o
h(2) =2 [|-| |1 2 2
g(2)=0{-113 0 O
h(3) =3 ||3]]|1 3 2
g(3)=21]2(]2 2 0
h(4)=4 [|4]|1 - 2
g(4)=41(4]]2 0
h(5) =0 [|—-]| 1 0
gbh)=11-112(]11 O

/ >
K&t qua tron Cuc tiéu
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Tong két:
Loai bo trung lap gan

= Dau vao:

= Kich thudc shingle, vidu, n=5

= K phép trén ngau nhién (K ham bdm)
= Tinh N(A;_l) do phu hgp theo cap
= Coi hai tai li€éu c6 do tucng dong > 6 la trung lap

= B0 qua cac trung Iap khi danh chi muc.
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Cac giai phap phat hién trung lap gan
khac

= Van dé: Can phai tinh N*(N-1)/2 gia tri tuong dong.
= Khoi lugng tinh toan Ién.
= Cac giai phap cai thién hiéu nang:
= Giai phap 1: ham bam cuc bo (LSH)
Andoni, Alexandr, Mayur Datar, Nicole Immorlica, Piotr Indyk, and
Vahab Mirrokni. 2006. Locality-sensitive hashing using stable

distributions. In Nearest Neighbor Methods in Learning and
Vision: Theory and Practice. MIT Press. 314, 519, 522, 524,527

= Giai phap khac: sap x€p (Henzinger 2006)
Henzinger, Monika R., Allan Heydon, Michael Mitzenmacher, and
Marc Najork. 2000. On near-uniform URL sampling. In Proc.

WWW, pp. 295-308. North-Holland. DOIL:

dx.doi.org/10.1016/S1389-1286(00)00055-4. 442, 524, 527, 528
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Bai tap 21.1

Cho mo hinh tap shingle cua van ban

di dr d3
S1 0 1 1
5o 1 0 1
53 0 1 0
ss 1 0 O

Hay udc lugng hé s6 Jaccard:
J(d,, d,), I(d,, d), I(d,, d,)

h(x) = (5x + 5) mod 4
g(x) = (3x+ 1) mod 4
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Pap an

dh
51 0
s5 1
53 0
54 1

d>» dj
1 1
0 1
1 0
0 O

h(x) = (5x + 5) mod 4
g(x) = (3x+ 1) mod 4

J(dy, do)

-5

J(d1, d3)

Bl

J(d2, d3)

0+0

= 0
2
0+0
ju— _:D
2
0+1
- L:UQ

dq slot | d» slot | d5 slot

o0 00 00
h(l)=2 |- oo |2 2 2 2
g(l)=0|- o O 0 JO O
h(2) =313 3 - 2 3 2
g(2)=313 3 - 0 3 0
h(3)=0(- 3 0 0 |- 2
g(3)=2- 3 (2 0 (- 0
h(4)=1(1]1 - 10| | = |2
g(4)=1(1 |1 - 10| |= 10

Cac biéu dién khung
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Bai tp 21.2

Xét mot cach udc lugng khac: LAy ngau nhién mot tap con cac gia tri tur
tap cac gia tri cia ca S, va S,. Sau do tinh hé s6 Jaccard gilra cac tap
con nhu vay.

a) Hay chi'ng minh day la mét cach udc lugng khong Iéch (unbiased
estimator);

b) Hay giai thich vi sao khd ap dung cach udc lugng nay trong thutc té?
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