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Global fits and the need for speedGlobal fits and the need for speed

Global fits consistently compare theories to all experimental results

High-dimensional parameter space,
e.g. MSSM-24
Quick calculation of next-to-leading
order cross sections needed!
Existing tools have drawbacks 
(Prospino: slow, NLL-fast: limited)
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Gaussian Processes 101 (non-parametric regression)Gaussian Processes 101 (non-parametric regression)

prior over functions

The covariance matrix controls smoothness.
Assume it is given by a kernel function, like
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Bayesian approach to estimate                      :
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Assume: the data is a sample from a multivariate Gaussian distribution.

 ∼(y
y  ∗

) N  ,   ((0
0

) [ K

K  ∗
T

K  ∗

K  ∗∗
])

K  =ij k(x  ,x  )i j

K  =∗i k(x  ,x  )∗ i

K  =∗∗ k(x  ,x  )∗ ∗

y  =∗ f(x  )∗

data

mean covariance



Gaussian Processes 101 (non-parametric regression)Gaussian Processes 101 (non-parametric regression)

prior over functions

The covariance matrix controls smoothness.
Assume it is given by a kernel function, like

k(x  ,x  ) =1 2 exp −  ( 2l2
∣x  −x  ∣2 1

2 )

posterior over functions

Bayesian approach to estimate                      :

y  ∣y ∼∗ N (K  K y,  K  −∗
−1

∗∗ K  K K  )∗
−1

∗
T

Assume: the data is a sample from a multivariate Gaussian distribution.

 ∼(y
y  ∗

) N  ,   ((0
0

) [ K

K  ∗
T

K  ∗

K  ∗∗
])

K  =ij k(x  ,x  )i j

K  =∗i k(x  ,x  )∗ i

K  =∗∗ k(x  ,x  )∗ ∗

y  =∗ f(x  )∗

data

mean covariance
x

y



Gaussian Processes 101 (non-parametric regression)Gaussian Processes 101 (non-parametric regression)

prior over functions

The covariance matrix controls smoothness.
Assume it is given by a kernel function, like

k(x  ,x  ) =1 2 exp −  ( 2l2
∣x  −x  ∣2 1

2 )

posterior over functions

Bayesian approach to estimate                      :

y  ∣y ∼∗ N (K  K y,  K  −∗
−1

∗∗ K  K K  )∗
−1

∗
T

Assume: the data is a sample from a multivariate Gaussian distribution.

 ∼(y
y  ∗

) N  ,   ((0
0

) [ K

K  ∗
T

K  ∗

K  ∗∗
])

K  =ij k(x  ,x  )i j

K  =∗i k(x  ,x  )∗ i

K  =∗∗ k(x  ,x  )∗ ∗

y  =∗ f(x  )∗

data

mean covariance
x

y



xsec: the cross section evaluation codexsec: the cross section evaluation code

Computation of uncertainties from
regression, scale, PDF and
Using pre-trained, distributed
Gaussian processes
Simple interface in Python
Soon public on GitHub!
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