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Exponential Convergence of Distributed Primal-Dual Convex
Optimization Algorithm without Strong Convexity
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We consider a basic distributed optimization problem and a well-known primal-dual gradient
continuous-time algorithm. We focus on establishing exponential convergence without strong convex-
ity. The convergence analysis is based on a carefully constructed Lyapunov function. By evaluating
metric subregularity of the primal-dual gradient map, we present a general criterion under which
the algorithm achieves exponential convergence. To facilitate practical applications of this criterion,
several simplified sufficient conditions are derived. We also prove that although these results are de-
veloped for the continuous-time algorithms, they carry over in a parallel manner to the discrete-time

algorithms constructed by using Euler’ s approximation method.
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Distributed Online Linear Regression
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In this talk, we consider online linear regression problems in a distributed setting, where the data
is spread over a network. In each round, each network node proposes a linear predictor, with the
objective of fitting the network-wide data. It then updates its predictor for the next round according
to the received local feedback and information received from neighboring nodes. The predictions
made at a given node are assessed through the notion of regret, defined as the difference between their
cumulative networkwide square errors and those of the best off-line network-wide linear predictor.
Various scenarios are investigated, depending on the nature of the local feedback (full information or
bandit feedback), on the set of available predictors (the decision set), and the way data is generated (by
an oblivious or adaptive adversary). We propose simple and natural distributed regression algorithms,
involving, at each node and in each round, a local gradient descent step and a communication and

averaging step where nodes aim at aligning their predictors to those of their neighbors.
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