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1. Problem formulation



2. Transforming the problem from node matching to 
edge matching 

Incentives:
The original problem is a node matching 

problem. However, no exace information solely 
based on nodes themselves are known. So we intend 
to transform it into the edge matching problem, and 
we discovered that this transformation is 
reasonable in the aspect of keeping the ratio of the 
value of these two objective functions )(nΘ



Edge matching problem with communities



Theorem 1 discusses the general value of π;
Theorem 2 discusses the optimal solution of the 
edge matching problem.



3. The uniqueness of the optimal edge matching 
solution

Incentives:
We should study the uniqueness of the edge 

matching problem, or else if there are multiple 
optimal solutions in edge matching problem, it will 
be hard to determine which is better in node 
matching problem.



4. The equivalent transformation of the community 
assignment constraint

Incentives:
The second term of the original objective 

function is not of a symmetric form, since M is 
normally not a square matrix. This hinders the 
extension of the problem into more general 
problems such as considering different number of 
nodes or communities, and it makes harder for the 
theoretical analysis of the algorithm in Section 5 
because of its asymmetry.



Under the mild condition, we can transform the 
original second term into the new one, which is of 
good symmetric property. More importantly, it 
can be extended to generalize broader problems,  
which have been discussed separately in previous 
work.





5. The convex-concave algorithm to solve this problem

Incentives:





Estimate the minimum and maximum eigenvalues 
of the Hessian matrix of the objective function, we 
can further reduce the computational complexity.

After transformation, we get our algorithm.





Future work:

1. Analyze how the overlapping communities 
will affect the accuracy, and modify the 
objective function or algorithm to harness the 
overlapping property.

2. Analyze the performance of the convex-
concave algorithm.

3. Conduct experiments based on real data



Thanks!
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