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measures 



Euclidian distance 

Normalize by maximum possible distance between the nodes 



Structural equivalence



Regular equivalence

Regularly equivalent nodes are connected with regularly equivalent nodes



Regular equivalence

Matrix n*n
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Matrix n*n



Regular equivalence (variation)



Automorphic Equivalence

• Automorphic equivalence is not as demanding a definition of 
similarity as structural equivalence

• But is more demanding than regular equivalence

• Formally, two vertices u and v of a labeled graph G are 
automorphically equivalent

If all the vertices can be re-labeled to form an isomorphic graph 
with the labels of u and v interchanged. 

Two automorphically equivalent vertices share exactly the same 
label-independent properties



Graph Isomorphism 

Maintains the node adjacency property 



Suppose that we had 10 workers in the University Avenue McDonald's restaurant, who report
to one manager. The manager, in turn, reports to a franchise owner. The franchise owner also 

controls the Park Street McDonald's restaurant. It too has a manager and 10 workers. 

Now, if the owner decided to transfer the manager from University Avenue to the Park Street 
restaurant (and vice versa), the network has been disrupted. 

But if the owner transfers both the managers and the workers to the other restaurant, all of the 
network relations remain intact.

Transferring both the workers and the managers is a permutation of the graph that leaves all of 
the distances among the pairs of actors exactly as it was before the transfer. In a sense, the 
"staff" of one restaurant is equivalent to the staff of the other, though the individual persons are 
not substitutable.

Automorphic Equivalence



Automorphic Equivalence



Social cohesiveness 

Social cohesiveness 
refers to the closeness 
of the members in the 
social network.

In graph theoretic 
terms, it refers to the 
"cliquishness" of a 
graph. 

However, a complete
clique is too strict to 
be practical and is 
rarely observed in 
social networks.



Graph cliques



Graph cliques



K-clique  

{a; b; c; f; e} forms a 2-clique, as the node d causes the distance between the nodes c
and e to be 2, even though it is not a part of the 2-clique. Thus, k-cliques might not be
as cohesive as they look. To resolve this issue, we consider k-clans.

In the graph {1,3,5} is a 2-clique, but none 
are connected to each other.



K-Clan

A k-clan is a k-clique in which the subgraph induced by S has diameter less than or
equal to k

A k-clan is a k-clique in which the subgraph induced by S has diameter less than or
equal to k

{b; c; d; e; f} forms a 2-clan.

{b; e; f} also induces a subgraph that has 
diameter 2, but it does not form a 2-clan

Why?



K-club

If we relax the maximality condition on k-clans, we get a k-club.

{b; e; f}, {a; b; f; e} form 2-club

every n-clan is an n-club and every n-clan is 
an n-clique

but every n-club is not an n-clan or n-clique, 
although it is contained in them (fail n-clique 
maximality condition)

2-cliques: {a,b,c,f,e}, {b,c,f,e,d}; 
2-clan {b,c,f,e,d}; 
2-clubs {a,b,f,c}, {a,b,f,e} and {b,c,f,e,d}



K-plex

A k-plex is a maximal subset S of nodes such that every member of the set is connected
to at least n - k other members, where n is the size of S. 

we see that {a; b; e; d} forms a 2-plex

when k = 1 ?



K-core

A k-core of a graph is a maximal subgraph such that each node in the subgraph
has at least degree k



K-cores



LS set
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The essence of the idea is that an LS set may be thought of as the union of its subsets, 
and this union is “better” than any subset because it has fewer connections to the outside. 

(A,S-A)=the number of links connecting A, S-A

>
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H-K



{1,2,3,4}

LS set



Lambda set

Edge connectivity (a,b) of node pair a and b denote the  minimum number of links that 
needs to be removed to disconnect  a, b

For a subset S
k=(S)={min (a,b), a,b in S}

Lambda-k set

A lambda set is a maximal subset of nodes who have more edge-independent paths 
connecting them to each other than to outsiders.


