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i NoOi dung chinh

= Tinh hoi tu cua K-means




* K-means luon hoi tu

= RSS: Residual Sum of Squares;
= RSS tong binh phuong khoang cach giira
cac van ban va trong tam gan nhat;
= RSS giam dan sau moi buéc chia cum
= Vi moi vdn ban dudc gan vdéi trong tam gan
nhat;
= RSS giam sau moi budc xac dinh lai tam
cum
= Xem slides tiép theo

= SO cach chia cum la hitu han; 3



RSS giam khi xac dinh lai tam

i cum
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RSS dat cuc tiéu tai z 1a tAm cum



& Tinh t0i vu cua K-means

= Hoi tu khong dong nhat vai cach chia cum
toi vu;

= Neu luva chon tam cum ban dau khong tot,
chat luogng chia cum cé thé rat thap.



i Hoi tu, can toi vu

3 —
dy dr d3
2+ X x x
1 + X X x
dy ds dg
0 : l : :

0 1 2 3 4
= Két qua chia cum t6i vu cho K = 2?
= Luon hoi tu vai cac tap mam {d, d;} bat ky?



* Khdi tao K-means

= Nhudc diém caa khéi tao ngau nhién la
khong on dinh: két qua chia cum cé thé
khong toi uu

= Hiéu chinh:
= Lua chon tap mam tot;

= V.D., thuc hién nhiéu lwgt sinh ngau nhién r6i
chon két qua tot nhat.



& P6 phirc tap giai thuat K-means

= Tinh khoang cach giira hai vec-tc O(M)
= Gan van ban véi trong tdm: O(KNM)

= Xac dinh lai trong tam: O(NM)

= Gia sur giai thuat hoi tu sau I budc

= Po phirc tap tong quat: O(IKNM)



i NoOi dung chinh

= Panh gia két qua chia cum



Panh gia két qua chia cum dua
trén dir liéu phan Iop

= Y tudng: Coi két qua phan Iép la phuong an
chia cum toi vu, dap *ng tot nhat cac tiéu
chi chia cum.
= Panh gia két qua chia_cum bang cach so sanh
vli két qua phan I6p mau.
= Cac do do:
= Purity
= Rand Index
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& Do do Purity

purity(€2, C) = Zma}{ wg N ¢

Q= {w,, W, ..., W} latap cum,
s C={c,c, ..., c}lataplop.
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i Vi du Purity

cluster 1 cluster 2 cluster 3

= Tinh purity:
max; |w,n¢c | =5 max;, |w,n ¢ | =4;
max; |[w; nc | =3
* Purity = (1/17) X (5 + 4 + 3) =~ 0.71.
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i Rand Index

Cung ldp Khaclop

Cung TP FP
TP t FP J FN PTN Khac FN TN

cum

= TP+ FN + FP + TN = N la tong sd cap van
ban.
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Vi du Rand Index

cluster 1 cluster 2 cluster 3

()
ren-(3)+(3)+(3) -

FP = 40 — 20 = 20, FN va TN dugc xac dinh tuong tu.
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* Vi du Rand Index

Cungldp Khaclép
Cung TP =20 FP = 20
cum
Khac FN = 24 TN =72
cum
RI TP+ TN RI = (20 + 72)/136

~ TP+FP+FN+TN
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Tong hop

cluster 1 cluster 2 cluster 3

purity NMI R Fs

lower bound 0.0 0.0 0.0 0.0
maximum 1.0 1.0 1.0 1.0
value for example | 0.71  0.36 0.68 0.46




* Bai tap 19.1

Hai diéu kién dung cua giai thuan k-means:
(i) két qua phan cum khong thay doi; (ii) tam
cum khéng thay doi.

Tu dieu kién (i) co suy ra dudc dieu kién (ii)
hay khong?

Tu dieu kién (ii) co suy ra dugc dieu kién (i)
hay khong?
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* Bai tap 19.2

cluster 1 cluster 2 cluster 3

Thay thé moi vian ban trén hinh vé bang hai
van ban. Sau do hay tinh Purity va RI.

Thém cac van ban trung 1ap co6 lam qua trinh
chia cum khé hon khong? Pai luong nao thay
doi/khong thay doi?
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Bai tap 19.3

3T dv do, da}, {ds, ds. d
dl dz dS {{ 1,42, 3}:{ 4, U5, 6}}

2 + X X X o -
{{d1,dy,dy,ds5}, {d3,de} },
1 + X X

>
dy ds de

o

0 I } I
o 1 2 3 4

Hay tinh RSS cho két qua chia cum trong ca hai truceng hgp.
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* Bai tap 19.5

Hay 13y vi du mot tip diém va 3 trong tdm ban diu
sao cho két qua phan cum 3-means hoi tu v6i cum
rong (ii) K&t qua chia cum véi cum rong co thé la két
qua toi uu toan cuc theo RSS?

20



* Bai tap 19.6

Hay chirng minh RSS
v@i bién K.

(K) Ia ham don diéu giam doi

min
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