
ΨDAG: Projected Stochastic Approximation Iteration for DAG Structure Learning
 Klea Ziu1, Slavomir Hanzely1, Loka Li1, Kun Zhang1,2 Martin Takac1, Dmitry Kamzolov1

 1Mohamed bin Zayed University of Artificial Intelligence (MBZUAI), Abu Dhabi, UAE
2Carnegie Mellon University, Pittsburgh, USA

Goal

Proposed  Method

❑ Learning the data causality structure of the form of 
Directed Acyclic Graphs (DAGs) is challenging

❑ Difficulty: highly non-convex nature of DAG 
constraints
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Minization problem:

The objective function can be expressed as :

The proposed framework consists of three main steps:

• Run an optimization algorithm A1 without any DAG 
constraints, only forcing the diagonal to be zero

• Finding a DAG that is close to the current iterate using 
projection (A3)

• Run the optimization algorithm A2 while preserving 
the vertex order

Main idea

➢ We present a novel framework for learning DAGs, 
employing a Stochastic Approximation approach 
integrated with Stochastic Gradient Descent 
(SGD)based optimization techniques

➢ We enforce DAG constraints efficiently via (new) 
DAG projection methods

➢ Algorithm converges to a feasible local minimum

➢ Low iteration complexity, well-suited for handling 
large-scale problems
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