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ãj(1− ζ)b̃jP (ζ ; w̃j)

p = (..., Nj, aj, bj,wj..., Ñj, ãj, b̃j, w̃j, ...)
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2. Sample the Bayesian posterior distribution

ρ (p|data) ∝ L(p, data)π(p)

E[O] = 1
N

∑
k

O(pk) V[O] = 1
N

∑
k

[O(pk)− E[O]]2

O = f, d, σ, ...
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Regression strategies

Maximum likelihood (CJ, CT, MMHT,...)

E[O] = 1
N

∑
k

O(pk) ∼ O(p0)

V[O] = 1
N

∑
k

[O(pk)− E[O]]2

= hessian, lagrange



21 / 32

Regression strategies

Data resampling (JAM, NNPDF)

+ Generate N resampled data

+ {pk : 1...N} from N fits to resampled data

+ Use flat priors as guess for the N fits



21 / 32

Regression strategies

Data resampling (JAM, NNPDF)

+ Generate N resampled data

+ {pk : 1...N} from N fits to resampled data

+ Use flat priors as guess for the N fits

σi,k = σi +Ri,kδσi



21 / 32

Regression strategies

Data resampling (JAM, NNPDF)

+ Generate N resampled data

+ {pk : 1...N} from N fits to resampled data

+ Use flat priors as guess for the N fits

σi,k = σi +Ri,kδσi



21 / 32

Regression strategies

Data resampling (JAM, NNPDF)

+ Generate N resampled data

+ {pk : 1...N} from N fits to resampled data

+ Use flat priors as guess for the N fits

σi,k = σi +Ri,kδσi



22 / 32

Regression strategies
Other approaches

+ Hybrid Markov Chain (Gbedo, Mangin-Brinet)

+ Nested sampling (JAM)
→ challenging for higher dimensions O(100)



22 / 32

Regression strategies
Other approaches

+ Hybrid Markov Chain (Gbedo, Mangin-Brinet)

+ Nested sampling (JAM)
→ challenging for higher dimensions O(100)



22 / 32

Regression strategies
Other approaches

+ Hybrid Markov Chain (Gbedo, Mangin-Brinet)

+ Nested sampling (JAM)
→ challenging for higher dimensions O(100)



23 / 32

JAM19: “A less strange proton”

arXiv:1905.03788
NS, Andres, Ethier, Melnitchouk

Session KH: Nucleon Structure I
9:50AM , Wednesday, October 16, 2019
Room: Salon B
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The JAM 19 challenge

Simultaneous extraction of f s and d s

Dimension of parameter space is O(100)

NLL evaluation ∼ 1 min per point
in parameter space
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+DIS HERA

+DY

+SIA pions +SIA kaons

+SIDIS pions +SIDIS kaons+SIDIS kaons
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k-means clustering: 2D example
e.g f(x) = xα(1− x)β

define clusters adjust centroids get new clusters

(αi, βi): replica

(α∗, β∗): centroid
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X DIS (p, d)
X DY (pp, pd)
X SIA (π±,K±)
X SIDIS (π±,K±) Large d̄− ū

Large d̄− ū
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