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BEYOND RISK NEUTRAL?

 



RISK-AVERSE  OPTIMIZATION 
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DISTRIBUTED OPTIMIZATION 

• Communication is expensive:

• L2 Cache Latency: 7ns 

• RAM ~ 60ns

• Inside a cluster ~ 100us 

• LTE ~ 100ms 



CLIMATE CHANGE PLANNING

 



MIMO SYSTEM IN 5G COMMUNICATION 

 



             

• Communication-Efficient DRAO Method 

• Communication and Computationally-Efficient DRAO-S Method

• Lower Communication Complexity Bound 

OUTLINE

 

 



DRAO: CHALLNEGE

 



DRAO: STRONG ORACLE

 



DRAO: PRIMAL-DUAL TYPE METHOD

 

Fenchel Linearization



DRAO: SMOOTH PROBLEM 

 



DRAO: STRUCTURED NONSMOOTH PROBLEM 

 



DRAO-S: COMPUTATION CHALLENGE

 
 

Fenchel Conjugate Again

 



SLIDING: A DELICATE TECHNIQUE

 

 

 

 

 

 

Pro()

Pro()
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DRAO-S: SPS SUBROUTINE ON SERVER



 

DRAO-S: SMOOTH PROBLEM



 

DRAO-S: STRUCTURED NON-SMOOTH

V.S. 



• Sliding is also possible for the nested composition

•  In optimization, the individual complexity of a 
component in a problem is not limited by the 
complexity of the whole system.

DRAO-S: TAKE-AWAY MESSAGE

Complexity



LOWER COMMUNICATION COMPLEXITY BOUND

 



LOWER: COMPUTATION MODEL 

 



HARD INSTANCE

• Optimal is 

• Structure



NUMERICAL : SMOOTH+STRONGLY CONVEX



NUMERICAL: SMOOTH



NUMERICAL: STRUCTURED NON-SMOOTH V.S. SD METHOD



THANK YOU QUESTIONS?

• Risk Averse Optimization Over a Network. 

• DRAO: risk averse as easy as risk neutral 

• DRAO-S: can be efficiently implemented 

• They are both tight.

• Paper link: Optimal Methods for Risk Averse Distributed 
Optimization

• https://arxiv.org/abs/2203.05117 

https://arxiv.org/abs/2203.05117

