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C I u Ste r i n g : Két luan va hudng phat trién

= gom nhom

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

e gom nhom : mo6 hinh gom cum dir li€u (khong ¢6 nhén) sao
cho céc dit liéu ciing nhom c6 cac tinh chat twong tu nhau va
di liéu ctia 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 dugc str dung nhiéu : K-Means, Dendrogram, SOM, EM

e dugc ung dung thanh cong trong hau hét cac 1anh vuc tim
kiém thong tin, phan tich dit li€u, etc.
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Top 10 DM algorithms (2015)

Top 10 Data
Mining

° Algorithms

Here are the algorithms:

o 1.C45
e 2.k-means
3. Support vector machines

e 4. Apriori

e 5.EM

e 6.PageRank

e 7.AdaBoost

e 8. kNN

e 9. Naive Bayes

o 10.CART 5



n Gidi thiéu vé clustering
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C I u St e r i n g = Két luan va hudng phat trién
V4
= gom nhom

e thuong dua trén co s khoang cach
e nén chuan hoa dir licu

e khoang cach duogc tinh theo tirng kiéu cna dit liéu : s6 thuec,
nhi phan, ro1 rac
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]
? 14
° A A = Két luan va hudng phat trién
Ki1éu so thuc

m khoang cach Minkowski

d(i,j):q\/(|xil—le|q +|xi2—xj2|OI +...+|xip—xjIO )
i = (Xig, Xigs > Xip) V& ] = (Xig, Xip, ..., X;) 1a 2 phan ttr dit lidu
trong p-dimensional, g 1a s6 nguyén duong
= néu g =1, d la khoang cach Manhattan
= néu q = 2, d 1a khoang cach Euclid
m khoang cach cosine : d (i, ) = 1"j/(|[il| |li|D



n Gidi thiéu vé clustering
m  Hierarchical clustering

] K-Means
° A * A = Két luan va hudng phat trién
K1éu nhi phan Obiject |

1 0 sum

1 a b a+b
Object i
C d c+d
sum| a+c b+d P

s khoang cach doiximg: d(i, j)= a—l—ltj)—_ll:g+ 5
= khodng cach batdoi xtmg: d (i, j)= b ‘I; C
a+0D+C
= hé s6 Jaccard bat d6i ximg :  SIM 1, )= a
' ’ Jaccard \’

a+b+c
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Ki éu rb’i rac (nominal typ e) = Két luan va hudng phat trién

m vidu : thudc tinh color c6 gia tr1 1a red, green, blue, etc.
e phuong phap matching don gian, m la s6 lwong matches va p
1a tong s6 bién (thudc tinh), khoang cach dugc dinh nghia :

d@i.j)=P5
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Hierarchical clustering

= bottom up

e bat dau v4i nhirng clusters chi 1a 1 phan tur

e & mdi budc, merge 2 clusters gan nhau thanh 1

Gi6i thidu vé clustering
Hierarchical clustering

K-Means

»  Két luan va hudng phat trién

e khoang cach giita 2 clusters : 2 diém gan nhat tir 2 clusters,

hoac khoang cach trung binh, etc.

= top down

e bit dau véi 1 cluster 13 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 K
|Step 0 |Step 1 |Step 2 |Step 3 |Step 4 agglomerative
" (AGNES)
| | | | | divisive
Step4 Step3 Step2 Stepl Step0 (DIANA)
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cat =>

xac dinh
clusters

clubter 3
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Gi6i thidu vé clustering
Hierarchical clustering

K-Means

Hierarchical clustering " Kbluin i g phit i

nhan xét

1.
2.
3.

g1d1 thuat don gian
cho két qua dé hiéu
khong can tham so
chay cham

BIRCH (Zhang et al., 1996) sir dung cau tric index dé xu 1y
dir li¢u 16m
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Giai1 thuat K-Means

Gi6i thidu vé clustering
Hierarchical clustering
K-Means

Két luan va hudng phat trién

m  gidi thuat

1.
2.

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

moi phan tr dugc gan cho tdm gan nhat v4i phan tir dua vao
khoang cach (e.g. khoang cach Euclid)

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

lap lai bude 2,3 cho dén khi hoi tu
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Giai1 thuat K-Means
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Giai1 thuat K-Means

Y

moi phan tir
duoc gan cho
tam cluster
gan nhat cua
no

= Gidi thidu vé clustering
m  Hierarchical clustering
s K-Means
»  Két luan va hudng phat trién
& &
& <><><>
Qk o
1 % °
® o
4
&
o
¢ o
o
¢ &
o o
X Ok3 o
X

29



Giai1 thuat K-Means

Y

cap nhat lai
tam cua cac
cluster (gia tri
trung binh cua
cac phan tir
trong cluster)

Gi6i thidu vé clustering
Hierarchical clustering
K-Means

Két luan va hudng phat trién
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Giai1 thuat K-Means

cau hinh mo1
cua lan lap
ti€p theo

Y
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Giai1 thuat K-Means

moi phan tir
duoc gan lai
cho tam
cluster gan
nhat ctia nd
A
c6 2 phan tu
thay d6i nhom

= Gidi thidu vé clustering
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= K-Means
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Giai1 thuat K-Means

cap nhat lai
tam cua cac

cluster (gia tri
trung binh cua

cac phan tir
trong cluster)
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Giai1 thuat K-Means
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Giai1 thuat K-Means

Gi6i thidu vé clustering
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K-Means
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Giéi thuat K— I\/I e an S m Két luan va hudng phat trién

nhan xét

1.
2.
3.

g1d1 thuat don gian
cho két qua dé hiéu
can cho tham s6 K (s6 luong clusters)

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

kha nang chiu dung nhleu khong tot (anh hudng boi cac

phan tur outhers) c6 thé khac phuc bang K- Medoids, khong
str dung gia tri trung binh, nhung str dung phan tir ngay giira
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= Gidi thidu vé clustering
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Giéi thuat C lustering = Kétluan va huéng phat trién

= con 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 vo1 OPTICS
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= Gidi thidu vé clustering
m  Hierarchical clustering

Clustering 12088 web articles vol " ikt g g i
SOM
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Huéng phat trién

= cac kiéu dir liéu phtc tap

= ting toc do xir Iy

= cic tham s6 dau vao cua giai thuat

= dién dich két qua sinh ra

= phuong phéap kiém ching chat lugng mo hinh

Gi6i thidu vé clustering
Hierarchical clustering
K-Means

Két luiin va hwéng phat trién
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