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Neural Networks
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Neural Networks with Variational Inference
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The Math
Model output:
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Evidence Lower Bound (ELBO):

Variational approximation:

Loss ansatz:

BayeS’ Theorem: |Ike|lh00d pr|0r
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Easy to get wrong
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evidence

Easy to get wrong — torch-bluee/
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In Practice

from torch import nn

# Define model
model = nn.Linear(in_dim, out_dim).to(device)

# Set up regression task loss
loss_fn = nn.MSELoss ()

# Training loop
train_model(model, loss_fn, training_data)
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In Practice: VI with torch-blue

from torch import nn
import torch_blue.vi as vi

# Define model
model = nn.Linear(in_dim, out_dim).to(device)
vi.convert_to_vimodule(model)

# Set up regression task loss
predictive_distribution = vi.distributions.Normal()

loss_fn = vi.KullbackLeiblerLoss(predictive_distribution, len(training_data))

# Training loop
train_model(model, loss_fn, training_data)
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Temperature Forecasts - Now with Error Bars
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Vectorized Random Sampling

def sampled_forward(self, x, num_samples):
extended_x = x.expand(num_samples, *x.shape)
return torch.vmap(self.forward, randomness="different") (extended_x)

rel. compute time (5 samples)

seq. NG 100%
vmap B 20%
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Further Advantages of torch-blue

™ PyTorch-like interface for manual model building

™ Autoconversion functionality for PyTorch models

& Compatible with PyTorch’s distributed computing functionality
™ Vectorized random sampling for more efficient GPU utilization
¥ Easy implementation of custom distributions
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If you are interested in Variational Inference now

torch- blue

pip install torch-blue

PyPl: torch-blue
ReadTheDocs: torch-blue. readthedocs.io

github.com/RAI-SCC/torch_blue
torch_blue on github
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