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• We are interested in solving the unconstrained 
minimization problem

• These problems appear in computer vision, natural 
language processing and other machine-learning tasks.

• The standard algorithm for solving this problem is 
stochastic gradient descent (SGD): 

• However, tuning the step size is a significant issue when 
training large models. Therefore, we need adaptive 
methods.

• AdaGrad step size:

• AdaGrad is not scale-invariant and suffers when data is 
poorly scaled.

• We propose a scale-invariant algorithm, KATE (by 
removing the square root from the denominator), which 
uses step size:

• We rigorously prove that KATE is scale-invariant for 
solving generalised linear models (GLMs).

• Convergence Guarantees:

• Numerical Experiments:
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