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SNe la standardisation
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Neural Ratio Estimator
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Neural Ratio Estimator
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Neural Ratio Estimator
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100 000+ SNe la

=

X 4+ observables (x,, x;, ¢, Z, -..)

= minimum 400 000 input neurons !

But :
- Supernovae can be given in any order

- Sample size can vary

No<7/
N a1

Y58~
RN/ SOORAK A

\
R CAAY QYA
R /;‘"f/ \\Vi‘§ A R :"\'//
PANALINY LIRS
XK % AR ISK
XX RSSO
A CXAAAARAXX
4

vioN@ious
A NS ABORESY
IARIRNR \ PRIEORRAR
AN R 1
TKN A\\\“m,m ZAVAN

[}
N
\»«‘/ /i \,(\}’,/ \'Qi"v{
\\\a:vxé’«’/lff//.%g{ &’4,,,‘.//\

RN

(
0 TIAL W




Dee pset Zaheer et al. (2018)

Classifier

Permutation invariant
embedding
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AutoregresSsIion ... co:

Use joint posteriors to help the network learn difficult parameters.
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Coverage test
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Regularisation
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Coverage test
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Preliminary results: adding malmaquist bias
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Conclusions and perspectives
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Annexes




Likelihood proof

We have a classification problem with two classes :
y = 1 : the parameters in input correspond to the data also in input, sampled from p(x, 0)

y = 0 : the parameters in input do not correspond to the data in input sampled from p(x)p(6)

The neural network outputs p(y = 1| x, 8), the probability that the sample corresponds to the parameters in input,

and if the priors on the two classes are equal p(y = 0) = p(y = 1) = 1/2 we can write the Bayes optimal
classifier of binary cross-entropy as :

p(x, 0)

d(x, 0) = =1|x,0) =
O = = ) = )+ pop©)

p(x, 6) p(x, 6)
. dx,0)  px.6) +pp®) p(,0) +pp@)  px,0)  p(x|0)
By taking = D) we get - = = = r(x|6)
1l —dx,0) P pop p)p@)  px)

p(x, 0) + p(x)p(0) px, 0) + p(x)p(0)



Joint posterior proof

p(x16) p@]|x p@|x)
p(x)  p®) ’ p®




