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Abstract 
 
Graphical models have proven very useful for classical information processing. For example, some of the 
best performing channel coding schemes are based on factor graphs, along with suitable message-passing 
iterative decoding algorithms operating on them, and appear now in the 5G telecommunications standard. 
  
In this presentation, I will discuss a class of graphical models that are suitable for tasks in quantum 
information processing. On the one hand, these graphical models are compatible with graphical models 
used in classical information processing. On the other hand, and more importantly, they allow one to 
appreciate some crucial differences between quantum and classical information processing. In particular, I 
will highlight how local graphical models, i.e., marginals of more detailed graphical models, can behave 
very differently in the quantum case than in the classical case; these insights allow one to understand 
several quantum paradoxes. Moreover, these graphical models yield a unified approach to estimating the 
information rate of quantum channels with memory and the design of stabilizer quantum codes. 
 
At the end, I will review my teaching, research, and service activities during the past years, along with 
discussing future research plans. 
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