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Overview
We present our recent insights in different cosmological contexts. We show
a methodology for neural networks to perform model-independent recons-
tructions of cosmological functions. In addition, we suggest using genetic
algorithms to find their hyperparameters. Furthermore, we include some
applications for N-body simulations. Finally, we propose a method to ac-
celerate Bayesian inference using neural networks.

Neural reconstructions
Model-independent reconstructions for cosmological functions with neu-
ral networks and Monte Carlo Dropout for small observational datasets,
without any statistical or theoretical assumptions.

Tunning with genetic algorithms
A correct selection of the hyperparameters in a neural network is crucial.
A bad neural model could suggest meaningless physical interpretations.

N-body simulations
Classification and regression applications using information from N-body
simulations.

Accelerating Bayesian Inference
We employ neural networks to accelerate the real-time execution of nes-
ted sampling. We use dlogz_start as a criterion to start the training
of the ANN using only the current set of live points. Optionally, genetic
algorithms can generate the first live points or find the ANN architecture.

Pseudocode
using_neuralike == False
if livegenetic == True (optional) then

Define genetic operators Generate a population P with Nind individuals
Evolve population through Ngen generations

else
Generate Nlive live points

for i in range(iteration) do
if (dlogz < dlogzstart)) then

if i % N == 0 AND using_neuralike == False then
Use nlive points as training dataset
Optional: Use genetic algorithms to choose the ANN architecture
if loss function <criterion then

using_neuralike == True
L = ANNmodel

else
continue with NS

if min(saved_logl) <neural-loglike i <max(saved_logl) then
continue else

like=logL;
using_neuralike == False

end
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