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Parton Distribution Functions and their uncertainties
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 PDFs parameterise the structure of the proton in terms of its subnuclear 
constituents

 Fitted from data from several experimental sources  several sources of inconsistencies can 
affect fit

→

 NNPDF: PDF model is parameterised by a dense Neural Network and uncertainties are 
estimated trough the Monte Carlo replica method [arXiV: 2404.10056]
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Inconsistent training data
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 Inconsistency is defined as a missing or underestimated experimental uncertainty

 Closure test: powerful framework to test fitting methodology [arXiV: 2111.05787]

<latexit sha1_base64="vSsohezBvR4AUQk4EML9ZSS7HqM=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKqMeiF48V7Ae2a8mm2TY0yS5JVihL/4UXD4p49d9489+YtnvQ1gcDj/dmmJkXJoIb63nfqLCyura+UdwsbW3v7O6V9w+aJk41ZQ0ai1i3Q2KY4Io1LLeCtRPNiAwFa4Wjm6nfemLa8Fjd23HCAkkGikecEuukh+gx62qJuZr0yhWv6s2Al4mfkwrkqPfKX91+TFPJlKWCGNPxvcQGGdGWU8EmpW5qWELoiAxYx1FFJDNBNrt4gk+c0sdRrF0pi2fq74mMSGPGMnSdktihWfSm4n9eJ7XRVZBxlaSWKTpfFKUC2xhP38d9rhm1YuwIoZq7WzEdEk2odSGVXAj+4svLpHlW9S+q/t15pXadx1GEIziGU/DhEmpwC3VoAAUFz/AKb8igF/SOPuatBZTPHMIfoM8fhVeQ0g==</latexit>

f in

underlying law L  data0
<latexit sha1_base64="jPgEDU5lmUZTSy74nTGSWwbuTQQ=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY9FLx4r9Au2a8mm2TY0ya5JtlCW/g4vHhTx6o/x5r8xbfegrQ8GHu/NMDMvTDjTxnW/ncLa+sbmVnG7tLO7t39QPjxq6ThVhDZJzGPVCbGmnEnaNMxw2kkUxSLktB2O7mZ+e0yVZrFsmElCA4EHkkWMYGOloOFHj1lXCcTkNOiVK27VnQOtEi8nFchR75W/uv2YpIJKQzjW2vfcxAQZVoYRTqelbqppgskID6hvqcSC6iCbHz1FZ1bpoyhWtqRBc/X3RIaF1hMR2k6BzVAvezPxP89PTXQTZEwmqaGSLBZFKUcmRrMEUJ8pSgyfWIKJYvZWRIZYYWJsTiUbgrf88ippXVS9q6r3cFmp3eZxFOEETuEcPLiGGtxDHZpA4Ame4RXenLHz4rw7H4vWgpPPHMMfOJ8/llSR/A==</latexit>

T [f in]
Forward map

L1 data

<latexit sha1_base64="OTVrHEKKwpfh5+aw7JmLXMXfxIg=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCIJRERF0W3bis0BcksUymN+3QySTMTIQair/ixoUibv0Pd/6N08dCWw9cOJxzL/feE6acKe0431ZhaXllda24XtrY3NresXf3mirJJIUGTXgi2yFRwJmAhmaaQzuVQOKQQysc3Iz91gNIxRJR18MUgpj0BIsYJdpIHfug7kX3uS9jzMQowKfYB006dtmpOBPgReLOSBnNUOvYX343oVkMQlNOlPJcJ9VBTqRmlMOo5GcKUkIHpAeeoYLEoIJ8cv0IHxuli6NEmhIaT9TfEzmJlRrGoemMie6reW8s/ud5mY6ugpyJNNMg6HRRlHGsEzyOAneZBKr50BBCJTO3YtonklBtAiuZENz5lxdJ86ziXlTcu/Ny9XoWRxEdoiN0glx0iaroFtVQA1H0iJ7RK3qznqwX6936mLYWrNnMPvoD6/MHQsCUdA==</latexit>

T [f in] + ⌘

<latexit sha1_base64="jqLFLWy8DWsM/tsPEdHUWT+otlw=">AAAB8nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Rj04jGCecBmDbOT2WTIPJaZXiEs+QwvHhTx6td482+cJHvQxIKGoqqb7q44FdyC7397K6tr6xubpa3y9s7u3n7l4LBldWYoa1IttOnExDLBFWsCB8E6qWFExoK149Ht1G8/MWO5Vg8wTlkkyUDxhFMCTgqTx7xrJNYZTHqVql/zZ8DLJChIFRVo9Cpf3b6mmWQKqCDWhoGfQpQTA5wKNil3M8tSQkdkwEJHFZHMRvns5Ak+dUofJ9q4UoBn6u+JnEhrxzJ2nZLA0C56U/E/L8wguY5yrtIMmKLzRUkmMGg8/R/3uWEUxNgRQg13t2I6JIZQcCmVXQjB4svLpHVeCy5rwf1FtX5TxFFCx+gEnaEAXaE6ukMN1EQUafSMXtGbB96L9+59zFtXvGLmCP2B9/kDceWRXQ==</latexit>

fout

Fit to model using 
MC replica method

Compare to 
underlying 
law

Add Gaussian noise 
sampled from 
experimental 
covariance matrix
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