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Expectation maximization to

Quantization maximization

*F:21

4 : N
Data generation : X
Initialization : Y, small B, set A near 1
HC =0; Q=ceil(rand(N,1)*size(Y,1));
J
~HC — eXIt *C:10
* .
Calculate Cross dlstances D E:17
Determine Q, stability and E
Updating K centers Y
if stability < 2/K ' Y=Y+rand(K,d)*0.02-0.01; end
fprintf('B %f sta %f E %f\n',B stability,E); | o 23
if stability > 0.98 HC=1; end —— 2 [iJ
'\B=B/A; /V Z/\ % ( 4 )




function R=demo_data9()
oad data_9.mat;
K=10;
C Q]=annealed_kmeans2(X,K);
save temp
[ss ind]=max(Q");
R=zeros(K,1);
for t=1:length(ind)
i=ind(t);
R(i)=R(i)+1;
end
plot(X(:,1),X(:,2),"");hold on;plot(C(:,1),C(:,2),'ro");
ind=find(R==0);
plot(C(ind,1),C(ind,2),'g™");




sta 0.929389 E 0.000476 R:'the number of

data points In each
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A cluster that contains no data points



Overlapping memberships, Criterion,

U= exp(-B*D);

S=sum(U,2);
ind_zero=find(S<10*-10); %
S(ind_zero)=10%-6; %

Q=U./(S*ones(1,K));

stability=sum(Q.”"2,2)/(K-length(ind zero)); |
E=mean(sum(Q.*D."2,2))

/o




« L INK TO Website

[ 50 RIS DATA

Iris Data Set

Download: Data Folder, Data Set Description

Abstract: Famous database; from Fisher, 1936

Data Set Characteristics: Multivariate Number of Instances: || 150 || Area: Life
Attribute Characteristics: Real Number of Attributes: || 4 Date Donated 1988-07-01
Associated Tasks: Classification || Missing Values? No || Number of Web Hits: || 448407

Source:
Creator:

R.A. Fisher



http://archive.ics.uci.edu/ml/datasets/Iris
http://archive.ics.uci.edu/ml/datasets/Iris

. Number of Instances: 150 (50 in each of three classes)
. Number of Attributes: 4 numeric, predictive attributes and the class

. Attribute Information:
1. sepal length in cm
2. sepal width in cm
3. petal length in cm
4. petal width in cm
5. class:

—- Iris Setosa
-— Iris Versicolour
—- Iris Virginica

. Missing Attribute Values: None

ummary Statistics:

Min Max Mean SD Class Correlation
sepal length: 4.3 7.9 5.84 0.83 0.7826
sepal width: 2.0 4.4 3.05 0.43 -0.4194
petal length: 1.0 6.9 3.76 1.76 0.9490 (high!)
petal width: 0.1 2.5 1.20 0.76 0.9565 (high!)

. Class Distribution: 33.3% for each of 3 classes.


http://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.names
http://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.names

513514020
493.014020
473213020
463115020
503614020
543917040
463414030
503415020
442914020
493.1150.10
543715020
483416020
483.0140.10
433.01.10.10
584.01.20.20
574415040
543913040
513514030
573.81.70.30
513815030
543417020
513715040
46361.0020
513317050
483419020
503.01.60.20
503416040
523515020
523414020
473216020
483116020
543415040
524115010
554214020
493.1150.10
503212020
553513020
493.1150.10
443.0130.20
513415020
503513030
6.32.85.1152
6.12.65.61.42
7.73.06.1232
6.33.456242
6.43.1551.82
6.03.04.81.82
6.93.154212
6.73.15.6242
6.93.15.1232

582751192
6.83.25.9232
6.73.35.7252
6.73.052232
6.32.55.01.92
6.53.05.22.02
6.23.454232
593.05.11.82
713.059212
6.329561.82
6.53.05.8222
763.06.62.12
492545172
7.3296.31.82
6.72.5581.82
7.2366.1252
6.53.25.1202
642753192
6.83.055212
57255.0202
582.85.1242
643253232
6.53.0551.82
7.73.86.7222
772669232
6.0225.0152
6.93.25.7232
562849202
7.7286.72.02
6.32.7491.82
6.73.35.7212
7.2326.01.82
6.22.84.81.82
6.13.049182
6.4285.6212
7.23.0581.62
74286.1192
7.93.86.42.02
642856222
452313030
443213020
503516060
513819040
483.014030
513816020
463214020
533.7150.20
503314020
703247141
643245151
6.93.149151

55234.01.31
6.52.84.61.51
572845131
6.33.34.71.61
4924331.01
6.6294.61.31
5227391.41
5.02.03.51.01
593.0421.51
6.0224.01.01
6.12.94.71.41
562936131
6.73.14.41.41
563.045151
582.74.11.01
6.22245151
5625391.11
593248181
6.1284.01.31
6.32.5491.51
6.1284.71.21
642943131
6.63.04.41.41
6.82.84.81.41
6.73.05.01.7 1
6.02.9451.51
5726351.01
55624381.11
5524371.01
582739121
6.02.75.11.61
543.0451.51
6.034451.61
6.73.14.71.51
6.32.34.41.31
563.04.11.31
552540131
552644121
6.13.04.61.41
58264.01.21
5.023331.01
562742131
573042121
572942131
6.229431.31
51253.01.11
572841131
6.33.36.0252
582751192



CLUSTERING ANALYSIS

» Clustering analysis aims to find centers of clusters and
memberships

» Criterion Is the mean distance between data points and

correspondent centers | > min %4l




CLUSTERING ANALYSIS

Y

function R=demo_iris()
Z = load('iris.dat"); collects
[N d]=size(2);
X=Z(:,1:d-1);Y=Z(:,d)+1; labels
K=7;
[C Q]=annealed_kmeans2(X,K);
[ss ind]=max(Q");
R=zeros(K,max(Y));
for t=1:length(ind)

i=ind(t);j=Y (1);

R(1,j)=R(i,j)+1;
end

X

collects
features C

collects K Q collects
centers memberships



BESUL IS | CLUSTER-LASES
MATRIX

R(1,)) denotes
the pattern
number of
type | in the
ith cluster

O 0 12
0 26 1
0 21
26 0 O
24 0 O




RESULY 2

feature 12 4

feature 12 3
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