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Clustering

® gom nhom

e nature cta dir liéu thuong khong cé nhiéu thong tin san co
nhu 16p (nhan)

e gom nhom : mo hinh gom cum dir li¢u (khong c6 nhan) sao
cho cac dir lieu cung nhom ¢o cac tinh chat teong tu nhau va
dir icu cua 2 nhom khac nhau s€ c6 cac tinh chat khac nhau

e c6 nhiéu nhom giai thuat khac nhau : hierarchical clustering,
partitioning, density-based, model-based, etc.

e duogc su dung nhiéu : K-Means, Dendrogram, SOM, EM

e duogc ing dung thanh cong trong hau hét cac 1anh vuc tim
ki€ém thong tin, phan tich dir li€u, etc.
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Clustering

KDnugqgets : Polls : Deployed data mining techniques

| Poll

Which data mining techniques you used in a successfully deployed application?

[173 voters, 509 votes total]
" |pecision Trees/Rues g8) T 7% | |
I Logistic regression (74) 12% :
: K-means clustering (24) I 1 1 I
| Association rules (48) I :
I Neural Metwarks (45) N e I
| |3vm (33) . |
| | Other methods (29) o E% I
I . I
I Self-organizing maps (24) B 5 I
| _|Otnercustering(2) s )

Hybrid methods (20) %

Maive Bayes (14) 4%

Nearest Neighbor (17) B

Genetic algorithms [16) 5o

Fuzzy methods (11) | L

Bawes nets (6) B

Mone (1] 0%
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Clustering

® gom nhom
e thuong dua trén co so khoang cach
e nén chuan hoéa dit liéu

e khoang cach duogc tinh theo tung kiéu cta dit liéu : so, nhi
phan, loai, ki€éu symbol (interval, histogram, taxonomy
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Kiéu so

m khoang cach Minkowski

N _ q _ q _ q
d(,j)=q (|xl,1 xj1| +|xl,2 xj2| +...+|xl,p xjp|)

= (X0, Xips -5 Xpp) VA ] = (X1, X, .-, X;,) 12 2 phan tu dir ligu

trong p-dimensional, ¢ 13 s6 nguyén duong
m néu g = /, d 1a khoang cach Manhattan
m néu g =2, d 1a khoang cach Euclid
m khodang cach cosine : d_ (1, j) = 15/(/|1]| [j]])
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Kiéu nhi phén Object j ] Két luan va hudng phat trién
1 0 SUm
1 a b a+b
Object i
C d c+d
sum| a+c b+d p

b+c
a+b+c+d

= khoang cach d6i xtmg: d (i, ]) =

m khoang cach bat d6i xtmg : d (i, j) = b+c
: = (. /) a+b+c

A
a+b+c

= h¢ s6 Jaccard bat do1 xang . stm (i, )=
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Kiéu loai (nominal type)

m vi du : thudc tinh color co6 gia tr1 1a red, green, blue, etc.

e phuong phap matching don gian, m la sO luong matches va p
la tong so6 bien (thudc tinh), khoang cach dugc dinh nghia :

(i, j) ="
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Kiéu symbol

m xem trang publications cua Edwin DIDAY va cac cong su
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Hierarchical clustering

® bottom up
e bat dau v4i nhirng clusters chi 1a 1 phan tir
e & modi budc, merge 2 clusters gan nhau thanh 1

e khoang cach giira 2 clusters : 2 diém gan nhat tir 2 clusters,
hoac khoang cach trung binh, etc.

= top down
e bit dau voi 1 cluster 1a tat ca dit lidu
e tim 2 clusters con
e tiép tuc dé quy trén 2 clusters con

= két qua sinh ra dendrogram
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Hierarchical clustering

Step0 Step 1 Step2 Step3 Step 4 :
e agglomerative

(AGNES)

« | | | divisive

| |
Step4 Step3 Step2 Stepl Step 0 (DI AN A)
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nhan xét

.
2.
3.

giai thuat don gian
cho két qua dé hiéu
khong can tham so
chay cham

BIRCH (Zhang et al., 1996) sir dung cau trac index dé xu 1y
dir li¢u 16n

26



NO1 dung

= Gidi thiéu vé clustering
m Hierarchical clustering
= K-Means

= Két luan va hudng phat trién

27



Gidi thidu vé clustering
Hierarchical clustering
K-Means

Gi é i thu a t K-Means Két luan va hudng phat trién

s gidi thuat

.
2.

khoi dong ngau nhién K tam (center) cta K clusters

moi phan tir dugc gan cho tAm gan nhat voi phan tir dua vao
khoang cach (e.g. khoang cach Euclid)

cap nhat la1 cac tam cua K clusters, mo1 tam 1a gia tr1 trung
binh (mean) cua cac phan tir trong cluster cua no

lap lai bude 2,3 cho dén khi hoi tu
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(Gia1 thuat K-Means

mdi phan tur
duoc gan lai
cho tam
cluster gan
nhat ctia né
A
c6 2 phan ti
thay d6i nhom
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nhan xét

.
2.
3.

giai thuat don gian
cho két qua dé hiéu
can cho tham s6 K (s6 lugng clusters)

két qua phu thudc vao viéc kho1 dong ngau nhién K tam
(center) cua K clusters : ¢ thé khac phuc bang cach khai
dong lai nhiéu lan.

kha nang chiu dung nhleu khong tot (anh huong bo1 cac
phan tr outhers) c6 thé khic phuc bang K- Medoids, khong
str dung gia tri trung binh, nhung str dung phan tir ngay giita
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= Két ludn va hwéng phat trién

Giai thuat clustering

= coOn nhiéu phuong phap khac

e density-based : DBSCAN (Ester et al., 1996), OPTICS
(Ankerst et al., 1999), DENCLUE (Hinneburg & Keim,
1998)

e model-based : EM (Expected maximization), SOM
(Kohonen, 1995)
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Clustering 12088 web articles vol
SOM

Gi6i thiéu vé clustering
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Hudng phat trién

m cac kiéu dir liéu phuc tap

= ting toc do xur Iy

= cac tham sO dau vao ciia giai thuat
= dién dich két qua sinh ra

= phuong phap kiém chung chat lugng mo hinh

Gidi thidu vé clustering
Hierarchical clustering
K-Means

Két lun va hu6ng phit trién
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