CCOD

Marchuk Viktoria (AS-37)

Clustering of Japanese 13 charachters

=[E S H A fi
Here is the table of similarity percentage of Japanese charachters:

=NE - & N | KK

1 095 0.7 | 0.7 |0.75 0.80 | 0.90 0.50 0.65| 0.1 |0.80 | 0.1 | 0.1

095| 1 |0.55|0.55| 0.7 090085 09 06 | 0.1 095 01 0.1

07 |055| 1 095 05 | 05 |06 | 0.6 095 01 | 0.6 | 0.1 | 0.1

— | 07 |055/095 1 | 04| 04|05 05 095 01 | 0.6 015/ 0.15

o] (075 07 | 05|04 | 1 | 05|09 |06 06| 01 065| 0.1 | 0.1

0.80 090 | 05 | 04 | 05| 1 | 0.7 0.85 075 0.1 |0.95| 0.1 0.1

0.90 |0.85| 0.6 | 05 | 09 | 07 | 1 |0.65 06 | 0.1 |0.75| 0.1 0.1

M 050 09 | 0.6 | 05| 06 085 065 1 | 06| 01 090 01 | 0.

0.65 | 0.6 | 0.95|0.95| 06 |075| 06 | 06 | 1 | 01 | 08 | 01 0.1

<~ lo1]/01]01/01|01/01]01|01 01| 1 |01]|05] 05

0.80 | 0.95| 0.6 | 0.6 |0.65|0.95|0.75 /090 08 | 01 | 1 | 01 | 0.1

A lo1]01]01 015 0101|0101 01|05 01| 1 |05

At |01 01]01 015 01|01 01|01 01| 05]|01]|05]| 1




Final table, after Calculate a max-min similarity-relation and Set aij = 0 for all aij < a and i = j and where all values less than «=0,55

= | [@ a8 £ A | KK

1 | 2| 3|4 |5 | 6|7 | 8| 9 10|11 12| 13

1 | 0 (09508 08 09 095 09 09 08| 0 095 O | O

2 |095| 0 |08 08 09|09 09 09 08| 0 |095| 0 | O

3 /08|08 | 0 095 08|08 08 08 095 0 08| 0 | O

— | 4 | 08|08|095| 0 08 08 08 08 095 0 08 0 | 0
o] | 5 | 09|09 /08 08| 0 |09 |09 09 08 0 |09 0 | 0
6 | 095095/ 08 08 /09| 0 09 09 08| 0 |095| 0 | O

7 10909 /08 08/09|09| 0 09 09| 0|09 0| 0

9| 8 0909 08|08 090909 0O 08 0/ 09 0 O
9 | 0.8 095/095/095| 08 08 09 /08| 0 | 0 08 0 | 0

~ 110|000 0ol 0|00 0] 0| 0| o0o]| o] o
11 | 0.95 095 0.8 | 08 | 09 09509 | 09 08| 0 | 0 | 0 | O
Al12] 0] 0o 0o ol oo 0o 0] o0o|o0o|ol| o] o
i 13, 0 0 0 0 0, 0 0 0O O 0 0 0O

First,set1={1,2,3,4,5,6,7,8,9, 10,11, 12, 13}and C1 ={ }.




First iteration

A1 2 =01 =01 11 =0y =0y 11 =0A3 4 = A3 9 =0y 9 =0Qg 11 = ... =0.95 are maximum and 1,6 is randomly selected. Then C1={1, 6}.
AN
== = ; A | &
1 2 3 4 5 6 7 8 9 10 11 12 13
1 0) 095 0.8 | 0.8 | 09 |[095| 09 | 09 | 0.8 0 0.95 0 0
6 095095 | 0.8 | 0.8 | 0.9 0 09 | 09 | 0.8 0 0.95 0 0
Sum 095119 |16 |16 | 1.8 |095]| 1.8 | 1.8 | 1.6 0 1.9 0 0
a, , +ag = a4 11 +a¢ 11 = 1,9 are maximum. Select 11 Then C1={1, 6, 11}
2N
el | L EE 7 N | KR
1 2 3 4 5 6 7/ 8 9 10 11 12 13
1 0 09, 08 0.8 | 09 [095| 09 | 09 | 0.8 0 0.95 0 0
6 | 095095 0.8 | 0.8 | 0.9 0 09 | 09 | 0.8 O [095] O 0
11 (09509 08 | 0.8 | 09 |[095 | 09 | 09 | 0.8 0 0 0 0
Sum 19 1285 24 | 24 | 27 | 19 | 2.7 | 2.7 | 24 0 1.9 0 0

a, , +ag ,+ay; , =285 are maximum. Select 2-- Then C1={1, 6, 11, 2}.




= | [ H £ A | KK
1 2 3 4 5 6 7 3 9 10 11 12 13
1 O (|09 | 08 | 08| 09 |09 | 09 | 09 | 038 O (095 O 0
6 | 09509 08 | 0.8 | 0.9 0 09 | 09 | 0.8 O (095 O 0
11 {09509 08 08 09 [095| 09 | 0.9 | 0.8 0 0 0 0
2 (095| O 08 08 09 09| 09 | 09 | 0.8 O (095 O 0
Sum 2851285 32 | 32| 3.6 |285]| 3.6 | 3.6 | 3.2 0O |285] O 0
astagstay s+dys=0a,,+0a5 ;+ayy ,+a ;=a, 940 g+d; g+ a5, 4 = 3.6 are maximum. Select 5--- Then C1= {1, 6, 11, 2, 5}.
= | [ H £ A | KK
1 2 3 4 5 6 7 8 9 10 11 12 13
1 O (|09 | 08 | 08| 09 |09 )| 09 | 09 038 0O |09 ] O 0
6 /095,095 | 0.8 | 0.8 | 0.9 0 09 | 09 | 0.8 O (095 O 0
11 {09509 08 08 09 [095| 09 | 0.9 | 0.8 0 0 0 0
2 (095| O 08 08 09 09| 09 | 09 | 0.8 0O |09 ] O 0
5 09 09 | 0.8 | 0.8 0 09 | 09 | 09 | 0.8 0 0.9 0 0
Sum 3.7513.75| 4 4 36 |3.75] 45 | 45 4 0O |375] O 0

a ,+a, ,+a,,+a, ,+ac,=a,g+a, g+a,g+a,; g+a-g=4,>5are maximum. Select 7 --Then C1={1,6, 11, 2,5,7}.




= | [C H & A AR
1 2 3 4 5 6 7 8 9 10 11 12 13
1 O |09 08 | 08|09 095]| 09 | 09 | 0.8 O 095 O 0
6 /095|095 08 | 0.8 | 0.9 0 09 | 09 | 0.8 O 095 O 0
11 | 095|095| 08 | 0.8 | 09 [095| 09 | 09 | 0.8 0 0 0 0
2 095 O 08 | 0.8 | 09 |095]| 09 | 09 | 0.8 O [095| O 0
= 5 09 | 09 | 0.8 | 0.8 0 09 | 09 | 09 | 0.8 0 0.9 0 0
7 09 | 09 | 08| 08| 09| 09 0 09 | 09 0 0.9 0 0
Sum 4651465 48 | 48 | 45 |465| 45 | 54 | 4.9 0O |465] O 0
Ay g +0ag g+ Gy g+ ay; g+ 0as g +ay g = 5,4 are maximum. Select 8-- Then C1={1, 6, 11, 2,5,7,8}.
= | [C H D A | KK
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
1 O 09508 |08|09/ 09|09 09 08 O (095 O 0
6 1095/095| 08 08| 0.9 0 09| 09 | 0.8 O 095| O 0
11 |095|/095/ 08 08|09 |09 09 09| 0.3 0 0 0 0
2 1095 O 08 0809 09| 09| 09| 0.8 O (095 O 0
S 09 | 09 08| 0.8 0 09 1 09 09 0.8 0 0.9 0 0
7 09 0908080909 0 09 | 0.9 0 0.9 0 0
33 8 09 090808 ]09]| 0909 0 0.8 0 0.9 0 0
Sum 5.55|5.55| 5.6 | 5.6 | 54 |5.55]| 54 | 54 | 5.7 0 |555| O 0

A 9+ ag g+ a,o+a41 9+asq+a; g+ ag 9 =5,7 are maximum Select 9-- Then C1={1, 6, 11, 2,5,7,8,9}.




Ay 3+0ag 3+a,3+a;13+as53+a;3+ Aag 3+093=014+0g 4+0; 4+0114+A54+a; 4+ ag 4+ ag 4 = 6,55 are maximum sum Select 4--- Then C1={1, 6, 11,

2,5,7,8,9,4}.

= | [ H £ AN | KK

1 2 3 4 5 6 7 8 9 10 11 12 13

1 O (095 08 | 0.8 | 09 095 | 09 | 09 | 0.8 O [095| O 0
6 095,095 | 0.8 | 0.8 | 0.9 0 09 | 09 | 0.8 O [095] O 0
11 |095|09 08 0.8 | 09 095 09 | 0.9 | 0.8 0 0 0 0
2 095, O 08 08 09 095 09 | 09 | 0.8 O (095 O 0
5 09 09 08 | 038 0 09 | 09 09 038 0 0.9 0 0
7 09 09 08 08 | 09 | 0.9 0 09 | 0.9 0 0.9 0 0
3 09 09 08 08| 09 | 09 | 09 0 0.8 0 0.9 0 0
9 08 {09509 09| 0.8 | 0.8 09 | 0.8 0 0 0.8 0 0
Sum 6.35] 65 | 6.55]6.55| 6.2 |635]| 63 | 6.2 | 5.7 O |635]| O 0




|G SEIRIEIEIE

1 2 3 4 5 6 7 8 9 10 11 12 13

1 0 095, 08 | 0.8 | 09 095 09 | 09 | 0.8 0) 0.95 0) 0

6 095095 0.8 | 0.8 | 0.9 0 09 | 09 038 0 0.95 0) 0)

11 095 095| 0.8 | 0.8 | 0.9 095 09 | 09 | 0.8 0 0 0) 0)

2 0.95 0 08 | 0.8 | 09 |09 | 09 | 09 | 0.8 0) 0.95 0) 0)

O 5 09 | 09 08 | 0.8 0 09 | 09 | 09 | 0.8 0) 0.9 0) 0)
7/ 09 | 09 | 0.8 | 0.8 | 09 | 0.9 0 09 | 0.9 0 0.9 0) 0)

33 8 09 | 09 08 | 08| 09 | 09 | 09 0) 0.8 0) 0.9 0) 0)
9 08 [095/095 095| 0.8 | 0.8 | 0.9 | 0.8 0 0 0.8 0) 0)

— 4 0.8 | 0.8 | 0.95 0 08 | 0.8 | 0.8 | 0.8 | 0.95 0) 0.8 0) 0)
Sum 7151 73 | 7.5 | 6.55 7 715 7.1 7/ 6.65 0) 7.15 0) 0)

a,3+ag 3+a,3;+a13+as3+a,3+ ag 3+ag 3 +a, 3 =7,5are maximumsum ThenCl1={1,6, 11, 2,5,7,8,9,4,3}.




= | [ H £ AN | KK

1 2 3 4 5 6 7 8 9 10 11 12 13

1 O (095 08 | 0.8 | 09 |09 | 09 | 09 | 0.8 O [095| O 0

6 | 09509 08 | 0.8 | 0.9 0 09 | 09 038 O (095 O 0

11 |095|09 08 08 09 095 09 | 0.9 | 0.8 0 0 0 0

2 095, O o8 08 09 095 09 | 09 | 0.8 O (095 O 0

0 5 09 09 08 038 0 09 | 09 09 038 0 0.9 0 0
7 09 09 08 08| 09 | 0.9 0 09 | 09 0 0.9 0 0

33 3 09 09 08 08| 09 | 09 | 09 0 0.8 0 0.9 0 0
9 08 /095 /09 095 08 | 0.8 | 0.9 | 0.8 0 0 0.8 0 0

— 4 08 08 095 O 08 08 08 08 |[095| O 0.8 0 0
3 0.8 | 0.8 O |09 08 | 08| 08 ] 08 09| O 0.8 0 0

Sum /795181 | 75|79 | 78 |795| 79 | 7.8 | 7.5 O | 795 O 0

a,,+ag ,+a,,+ay1,+as,+a;,+ ag,+ag , +a4 5+ az, =8.1aremaximumsum Then C1={1,6, 11, 2,5,7,8,9,4,3}. There are no j such is maximum. Then final
C1={1,6,11,2,5,7,8,9,4,3}.

After deleting this rows and columns the table has become:

AR KA
10 | 12 | 13

10 0 0 0

12 0 0 0

=t >t ¥

13 0 0 0




Second iteration

| ={10, 12, 13}, C2 ={}.

Now aij = 0. Then {10}, {12}and {13}are three separated clusters.

In this way, when a = 0.55, we have 4 clusters:
C1={1,6, 11, 7,2,5,8,3,4,9}, C2= {10}, C3= {12}, C4= {13}
OR

SN
(1 ':'$ =B, %), /N

7 7 7 ’ 7 7 7 7 ’

’

{KK}}



