Problem 9.

T1: {P1,P2,P3,P5,P7}
T2: {P1,P4,P5,P6,P7}
T3: {P1,P4,P6}
T4: {P1,P4,P5,P6,P7}
T5: {P3,P5}
T6: {P1,P2,P3,P7}
T7: {P2,P7}
T8: {P1,P2,P3,P4,P6,P7}
Following is the K mediod algorithm.

1. Initialize: randomly select k of the n data points as the mediods

2. Associate each data point to the closest medoid
3. For each mediod m 

1. For each non-mediod data point o 

1. Swap m and o and compute the total cost of the configuration

4. Select the configuration with the lowest cost.

5. repeat steps 2 to 5 until there is no change in the medoid.

Step 1:

Let T1 and T2 be the two mediods.

Step 2:

Now 
T3

T3: {P1,P4,P6}

J(T3, T1) = 1 / 7 = 0.142

J(T3, T2) = 3 / 5 = 0.6

Assigned to Cluster 2

T4

T4: {P1,P4,P5,P6,P7}

J(T4, T1) = 3 / 7 = 0.428

J(T4, T2) = 5 / 5 = 1.0

Assigned to Cluster 2

T5

T5: {P3,P5}

J(T5, T1) = 2 / 5 = 0.4

J(T5, T2) = 1 / 6 = 0.167

Assigned to Cluster 1

T6

T6: {P1,P2,P3,P7}

J(T6, T1) = 4 / 5 = 0.8

J(T6, T2) = 2 / 7 = 0.285

Assigned to Cluster 1

T7

T7: {P2,P7}

J(T7, T1) = 2 / 5 = 0.4

J(T7, T2) = 1 / 6 = 1.67

Assigned to Cluster 1

T8

T8: {P1,P2,P3,P4,P6,P7}

J(T8, T1) = 4 / 7 = 0.57
J(T8, T2) = 4 / 7 = 0.57
Assigned to Cluster 2
So 2 clusters  formed are

Mediod 1: T1,T5,T6,T7
Mediod 2 :T2,T3,T4,T8.

Now total similarity will be.  
{J(T1 ,T5)+ J(T1,T6)+J(T1,T7)} + {J(T2,T3) + J(T2,T4) +J(T2,T8)}

{0.4 +0.8 +0.4} + {0.6 +1.0 +0.57} = 3.77.
Step 3:

Now select non mediods and swap it with the mediod 1  and compute the total similarity,

 So swap T5 for T1.
So total similarity would be 

{J(T5,T1) + J(T5,T6) + J(T5,T7)} + {J(T2,T3) + J(T2,T4) +J(T2,T8)}

{0.4 +0.2+0} + {0.6 +1.0 +0.57} =2.77.
Now comparing  current similarity –past similarity =2.77 -3.77=-1.<0 so moving the mediod from T5 to T1 is wrong.
Now swap T6,T1.
So total similarity=

{J(T6,T1) + J(T6,T5) + J(T6,T7)} + {J(T2,T3) + J(T2,T4) +J(T2,T8)}

{0.8 +0.2+0.5} + {0.6 +1.0 +0.57} =3.77.

Now comparing  current similarity –past similarity =3.67 -3.77=-0.10<0 so moving the mediod from T6 to T1 is wrong.

Now Swap T7,T1

So total similarity=

{J(T7,T1) + J(T7,T5) + J(T7,T6)} + {J(T2,T3) + J(T2,T4) +J(T2,T8)}

{0.4 +0+0.5} + {0.6 +1.0 +0.57} =3.07.

Now comparing  current similarity –past similarity =3.07 -3.77=-0.70<0 so moving the mediod from T7 to T1 is wrong.

Now  Swap  T3,T2.
Now total similarity will be.  

{J(T1 ,T5)+ J(T1,T6)+J(T1,T7)} + {J(T3,T2) + J(T3,T4) +J(T3,T8)}

{0.4 +0.8 +0.4} + {0.6 +0.6 +0.5} = 3.3.
Now comparing  current similarity –past similarity =3.3 -3.77=-0.47<0 so moving the mediod from T3 to T2 is wrong.

Now Swap T4,T2.
Now total similarity will be.  

{J(T1 ,T5)+ J(T1,T6)+J(T1,T7)} + {J(T4,T2) + J(T4,T3) +J(T4,T8)}

{0.4 +0.8 +0.4} + {1.0 +0.6 +0.57} = 3.77.
Now comparing  current similarity –past similarity =3.77 -3.77=0. so moving the mediod from T4 to T2 is can be right but as similarity is same let T2 be right..

Now Swap T4,T8.
Now total similarity will be.  

{J(T1 ,T5)+ J(T1,T6)+J(T1,T7)} + {J(T8,T2) + J(T8,T3) +J(T8,T4)}

{0.4 +0.8 +0.4} + {0.57 +0.5 +0.57 } = 3.24.
Now comparing  current similarity –past similarity =3.24 -3.77=-0.53 so moving the mediod from T4 to T8 is wrong..

So 2 clusters formed are
 1: T1,T5,T6,T7
 2 :T2,T3,T4,T8.

