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Q(a)How many structurally equivalent classes can you find in this network?

ans (a) there are seven structurally equivalent classes in this network.

Q(b)What are these classes? List them through arguments

ans(b). 

      * there is no node who has  exactly the same set of ties as node A (ties  

        to B,C,and D). so node A is in a class by itself.

      * the same is true for node B,C,and D . each of these nodes has a unique set ties to others, so they form three , each with one member.

      * E and F , however , fall in the same structural equivalence class. each has a single tie; and that tie is to node B. since E and F have exactly the same pattern of ties with all other nodes, they are structurally equivalent.

      * Node G, again , is in a class by itself. its profiles of ties with other nodes in the diagram is unique.

      * Finally , nodes H and I fall in the same structurally equivalence class. that is , they have exactly the same pattern of ties to all other nodes.
Q(c)  Compute the similarity between the nodes by means of

         i) Pearson’s correlation coefficient


ii) Euclidian distance

      and present the result in a tabular form.

ans(i) Pearson’s correlation coefficient

	
	A
	B
	C
	D
	E
	F
	G
	H
	I

	A
	1
	
	
	
	
	
	
	
	

	B
	-0.5
	1
	
	
	
	
	
	
	

	C
	-0.377
	0.188
	1
	
	
	
	
	
	

	D
	-0.294
	0.0
	0.188
	1
	
	
	
	
	

	E
	0.5
	-0.25
	-0.188
	-0.25
	1
	
	
	
	

	F
	0.5
	-0.25
	-0.188
	-0.25
	1
	1
	
	
	

	G
	0.5
	-0.25
	-0.188
	-0.25
	-0.125
	-0.125
	1
	
	

	H
	0.5
	-0.25
	-0.188
	-0.25
	-0.125
	-0.125
	-0.125
	1
	

	I
	0.5
	-0.25
	-0.188
	-0.25
	-0.125
	-0.125
	-0.125
	1
	1


(ii) EUCLIDEAN DISTANCE

	
	A
	B
	C
	D
	E
	F
	G
	H
	I

	A
	0
	
	
	
	
	
	
	
	

	B
	4.24
	0
	
	
	
	
	
	
	

	C
	4.24
	6.32
	0
	
	
	
	
	
	

	D
	4.24
	6.92
	6.32
	0
	
	
	
	
	

	E
	7.483
	4.24
	8.12
	9.05
	0
	
	
	
	

	F
	7.483
	4.24
	8.12
	9.05
	4
	0
	
	
	

	G
	8
	9.05
	4.24
	9.05
	9.38
	9.38
	0
	
	

	H
	7.483
	9.05
	8.12
	4.24
	9.79
	9.79
	9.38
	0
	

	I
	7.483
	9.05
	8.12
	4.24
	9.79
	9.79
	9.38
	4
	0


Q(d) Which of the nodes are most similar in each of the above cases (i and ii)?
Ans(d) (i){H,I} ,{E,F} are most similar .

   (ii){H,I} and {E,F} and {A,B},{AC},{A,D},{B,E},{B,F},{C,G},{D,H},{D,I} are    

 similar
Q(e) Suppose that the graph in Fig.1. described a franchise group of hamburger restaurants. Actor A is the central headquarters, actors B, C, and D are the managers of three different stores.  Actors E and F are workers at one store; G is the lone worker at a second store; H and I are workers at the third store.

     i) Is there any kind of similarity pattern that you observe between the actors B and D? What is it better known as?

     ii) You can group the nodes into classes based on this similarity. Through arguments list these classes.

     iii) Identify some other example where this kind of a similarity features quite often.

ans (e) 

       (i) even though actor B and D are not structurally equivalent (they do have the same boss,but not the same workers), they do seems to be equivalent in a differnet sense. both manager B and D report to a boss (in this case, the same boss) , and each has exactly two workers. these are different people, but the two managers seems somehow equivalent. if we swapped them , and also swapped the four workers, all of the distances among all the actors in the graph would be exactly indentical. 

            it is better known as an "automorphic" equivalent class.

       (ii)there are actually five automorphic equivalent classes :{A},{B,D},{C},{E,F,H,I}, and {G};

            these classes are groupings who's members ould remanin at the same distance from all other actors if they were swapped , and members of other classes were also swapped.

Q(f)  What is the kind of equivalence that is associated with “social roles”? Illustrate with an example.

ans(f) "Regular equivalence" sets describe the "social roles" that are the basic building blocks of all social institutions.

      EXAMPLE : two mothers are equivalent because each has a certain patten of ties with a husband, children, and in-laws. the two mothers do not have ties to the same husband or the sam children or in-laws. that is they are not "structurally equivalent". because different mothers may have different numbers of husbands, children’s, and in-laws, they will not be automorphically equivalent. But they are similar because they have the same relationships some member or members of another set of actors ( who are themselves regarded as equivalent because of the similarity of their ties to a member of the set "mother'.

Q(g) Consider our classical hierarchical bureaucracy, defined by the network in Fig.1. with directed ties of "order giving" from the top to the bottom. What are the different equivalence classes in terms of “roles” in this modified network? List them through a set of valid arguments.

ans(g).there are three regular equivalence classes. the first is actor A; the secodn is composed of the three actors B ,c ,and D ; the third is composed of the remaining five actors E,F,G,H, and I.

       the easiest class to see is the five actors across the bottom of the diagram (E,F,g,H, and I).these actors are regularly equivalent to one another because 

         1)they have no tie with any actor in the first class ( that is with actor A)  ,and

         2)each has a tie with an actor in the second class(either B or C or D). each of the five actors, then , has an identical pattern of ties with actors in the classes.

        Actors B,C,and D form a class because

              1) they each have a tie with a member of the first class ( that is with actor A) ,and

              2) they each have a tie with a member of the third class. B and D actually have ties with two members of the third class. whereas actor C has a tie to only one member of the  third class: this doesnt matter , as there is no tie to some member of the third class.

        Actor A is in a class by itself, defined by 

            1) a tie to atleast one member of class two, and

 
     2) no tie to any member of class three.

*******************************************************************************
*******************************************************************************
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Q(i) Think about the star network. How many sets of structurally equivalent actors are there? What are the sets of auto-morphically equivalent actors?

ans(i) 
GEODESIC EQUIVALENCE MATRIX

	
	A
	B
	C
	D
	E
	F
	G

	A
	0
	7.07
	7.07
	7.07
	7.07
	7.07
	7.07

	B
	7.07
	0
	0
	0
	0
	0
	0

	C
	7.07
	0
	0
	0
	0
	0
	0

	D
	7.07
	0
	0
	0
	0
	0
	0

	E
	7.07
	0
	0
	0
	0
	0
	0

	F
	7.07
	0
	0
	0
	0
	0
	0

	G
	7.07
	0
	0
	0
	0
	0
	0


HIERARCHICAL CLUSTERING
-----------------------
LEVEL   A B C D E F G
0.000   . XXXXXXXXXXX

7.071   XXXXXXXXXXXXX

the  partition {A},and {B,C,D,E,F,G} defines structurally equivalent sets.

        the same partition {A},and {B,C,D,E,F,G} defines automorphic partition.

Q(ii) Take an example of a 7-node line network and identify the auto-morphically equivalent classes.

Ans (ii) A-B-C-D-E-F-G
geodesic equivalent matrix

	
	A
	B
	C
	D
	E
	F
	G

	A
	0
	
	
	
	
	
	

	B
	3.22
	0
	
	
	
	
	

	C
	3.62
	1.16
	0
	
	
	
	

	D
	3.73
	1.37
	.5
	0
	
	
	

	E
	3.62
	1.16
	0
	.5
	0
	
	

	F
	3.22
	0
	1.16
	1.37
	1.16
	0
	

	G
	0
	3.22
	3.62
	3.73
	3.62
	3.22
	0


HIERARCHICAL CLUSTERING 

-----------------------

LEVEL    D E C B F A G
0.000    . XXX XXX XXX

0.500    XXXXX XXX XXX

1.212    XXXXXXXXX XXX

3.383    XXXXXXXXXXXXX

      the auto-morphically equivalent classes are  {A,G},{B,F},{C,E}, and {D}.

