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MAML

We auusume the existence of a distribution of tasks 7 and, for each task, a distribution
of data points D" and a loss function L£7. The loss function of the meta-learning
problem, £M¢*2 s defined as an average over both distributions of tasks and data

points. The goal of meta-learning is to minimize the loss function with respect to a
vector of meta-parameters w
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MAML

In this work we consider the simple case of a single gradient step. Therefore, the inner
loop of MAML is given by
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MIXED LINEAR REGRESSION

In mixed linear regression, each task is characterized by a different linear function, and
a model is evaluated by the mean squared error loss function. We assume a generative
model in the form of y = xTw + z, where x is the input vector (of dimension p ), y is
the output (scalar), z is noise (scalar), and w is a vector of generating parameters (of
dimension p )
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OVERPARAMETERIZED CASE

Let p > nym.
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where we define the following expressions
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groo} T.he proof of this Theorem can be found in the Appendix, sections 7.3,7.3
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In panel a) we set oy = 0.2, in panel b) we set o, = 0.2. In the experiments, each run
is evaluated on 100 tasks of 50 data points each, and each point is an average over
100 runs (a) or 1000 runs (b).
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UNDERPARAMETERIZED CASE

Theorem 2. Let p < n, m.
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Values of parameters: ny = 5,n, = 25,n,=10,m=40,p= 30,0 = 0.2,v =0.2. In
panel a) we set ax = 0.2, in panel b) we set o, = 0.2. In the experiments, the model is
evaluated on 100 tasks of 50 data points each, and each point is an average over 100

(a) or 1000 (b) runs.
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