
Stochastic extra-gradient based alternating 
direction methods for graph-guided 

regularized minimization 

Key words: Stochastic optimization; Graph-guided minimization; 
Extra-gradient method; Fused logistic regression; Graph-guided 
regularized logistic regression 

Corresponding author: Lin-bo QIAO 
E-mail: qiao.linbo@nudt.edu.cn 
      ORCID: http://orcid.org/0000-0002-8285-2738 
  

Qiang LAN, Lin-bo QIAO, Yi-jie WANG, 2018. Stochastic extra-gradient based 
alternating direction methods for graph-guided regularized minimization. Frontiers 
of Information Technology & Electronic Engineering, 19(6):755-762. 
https://doi.org/10.1631/FITEE.1601771 
 
 

Front In
form

 Technol E
lectro

n Eng



Motivations 
1. There are many problems arising from statistics, machine 
learning, and genetic engineering. They can be formulated as 
minimization problems. One example is the logistic 
regression model. 
2. The optimization problem can be solved by the alternating 
direction method of multipliers (ADMM) through introducing 
an auxiliary variable and reformulating it as the following 
linearly constrained minimization problem. 
3. We propose two methods, named stochastic extra-gradient 
alternating direction method with Lagrangian function (SEGL) 
and augmented Lagrangian function (SEGAL), to solve linear 
constrained optimization problems in large scale. 
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Main ideas 
1. Stochastic extra-gradient alternating direction method 
with Lagrangian function(SEGL). 
 
2. Stochastic extra-gradient alternating direction method 
with augmented Lagrangianfunction (SEGAL). 
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Stochastic extra-gradient alternating direction method 
with Lagrangian function (SEGL) 
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Stochastic extra-gradient alternating direction method 
with augmented Lagrangian function (SEGAL) 

Front In
form

 Technol E
lectro

n Eng



Conclusions 
1. The proposed algorithm inherits the stability and 
efficiency of the extra-gradient alternating method and the 
ability of stochastic optimization algorithms to handle large-
scale problems. 
2. We have compared our SEGL and SEGAL algorithms 
with 6 existing stochastic ADMM-type algorithms and 2 
adaptive stochastic ADMM-type algorithms. 
3. The experiments results demonstrated the efficacy of 
the proposed SEGL and SEGAL beyond other competing 
algorithms. Front In
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