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1. 基本随机优化算法
• 随机梯度下降
• 随机坐标下降
• 随机拟牛顿法
• 对偶坐标上升法

2. 随机优化算法的改进
• 方差缩减
• 算法组合

3. 非凸随机优化算法
• Ada系列算法
• 非凸理论分析
• 逃离鞍点问题
• 等级优化算法
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1. 基本随机优化算法：SGD

3



4



5



6



1. 基本随机优化算法：随机坐标下降法
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1. 基本随机优化算法：随机拟牛顿法
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Byrd R H, Hansen S L, Nocedal J, et al. A stochastic quasi-Newton method for 
large-scale optimization[J]. SIAM Journal on Optimization, 2016, 26(2): 1008-
1031.



1. 基本随机优化算法：随机对偶坐标上升法
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Shalev-Shwartz S, Zhang T. Stochastic dual coordinate ascent methods 
for regularized loss minimization[J]. Journal of Machine Learning 
Research, 2013, 14(Feb): 567-599.



2. 随机优化算法的改进：方差缩减方法
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2. 随机优化算法的改进：方差缩减方法
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2. 随机优化算法的改进：算法组合方法
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1. 与SVRG组合
• SVRF : Hazan E, Luo H. Variance-reduced and projection-free stochastic 

optimization[C]//International Conference on Machine Learning. 2016: 1263-1271.
• SVRG-ADMM : Zheng, Shuai, and James T. Kwok. "Fast-and-Light Stochastic 

ADMM." IJCAI. 2016.
• 方差缩减的BFGS : Gower, Robert, Donald Goldfarb, and Peter Richtárik. "Stochastic 

block BFGS: Squeezing more curvature out of data." International Conference on 
Machine Learning. 2016.

2. 与Nesterov加速法组合
• APCG : Lin, Qihang, Zhaosong Lu, and Lin Xiao. "An accelerated proximal coordinate 

gradient method." Advances in Neural Information Processing Systems. 2014.
• 小批量加速近端随机方差缩减梯度法 : Nitanda, Atsushi. "Stochastic proximal 

gradient descent with acceleration techniques." Advances in Neural Information 
Processing Systems. 2014.

3. 与随机坐标下降法组合
• MRBCD : Zhao, Tuo, et al. "Accelerated mini-batch randomized block coordinate 

descent method." Advances in neural information processing systems. 2014.
• 随机加速梯度下降法 : Meng, Qi, et al. "Asynchronous Accelerated Stochastic 

Gradient Descent." IJCAI. 2016.



2. 非凸随机优化算法：Ada系列算法
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2014.



2. 非凸随机优化算法：非凸理论分析
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2. 非凸随机优化算法：逃离鞍点问题
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2. 非凸随机优化算法：等级优化算法
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