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Core-Periphery Structure

Prior Art

Gaussian Graphical Model

Proposed Learning Algorithm

Updating the Core Scores

Model Evaluation

Brain Network Analysis

• Densely connected

core vertices and

sparsely connected

periphery vertices

• Identifying the core and peripheral vertices helps in

analyzing the central processes in complex networks

Existing algorithms estimate core scores given the network

topology

• We often have access only to node attributes

• Underlying graph structure may not always be available

Conventional approaches to

network topology inference

do not readily incorporate a

core-periphery structure
Adjacency matrices estimated from (a) the proposed method 
and (b) graphical lasso

regularization parameter that 

controls the sparsity in

empirical 

covariance matrix

Graphical lasso learns the sparsity pattern in by solving

Does not readily incorporate 

core-periphery structure!

Feature matrix of graph    : Encodes the conditional 

dependencies between the     

variables associated with the 

vertices of 

Gaussian Graphical Model 

with a Core-periphery 

Structure

We model the dependence of the

node attributes on the core scores

through a latent graph structure

To prevent the case where

all the weights tend to 

zero

To fix the scale 

of the core scores

Updating the Graph

This is a convex program that can be solved using existing solvers, e.g., QUIC

This is a linear program and can be solved using standard off-the shelf solvers

The proposed algorithm converges

in about 10 iterations

The core-periphery partitioning of the networks by the proposed method is 

similar to the others, in spite of not knowing the network directly!

The regions with a 

large difference in 

the cores scores of 

the two groups

coincide with the 

regions that have 

differences in 

activation for 

healthy individuals 

and patients with 

ADHD


