
HAL Id: hal-02010768
https://hal.science/hal-02010768

Submitted on 21 Dec 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Prediction Uncertainty of Density Functional
Approximations for Properties of Crystals with Cubic

Symmetry
Pascal Pernot, Bartolomeo Civalleri, Davide Presti, Andreas Savin

To cite this version:
Pascal Pernot, Bartolomeo Civalleri, Davide Presti, Andreas Savin. Prediction Uncertainty of Density
Functional Approximations for Properties of Crystals with Cubic Symmetry. Journal of Physical
Chemistry A, 2015, 119 (21), pp.5288-5304. �10.1021/jp509980w�. �hal-02010768�

https://hal.science/hal-02010768
https://hal.archives-ouvertes.fr


21 December 2023

AperTO - Archivio Istituzionale Open Access dell'Università di Torino

Original Citation:

Prediction uncertainty of density functional approximations for properties of crystals with cubic
symmetry

Published version:

DOI:10.1021/jp509980w

Terms of use:

Open Access

(Article begins on next page)

Anyone can freely access the full text of works made available as "Open Access". Works made available
under a Creative Commons license can be used according to the terms and conditions of said license. Use
of all other works requires consent of the right holder (author or publisher) if not exempted from copyright
protection by the applicable law.

Availability:

This is the author's manuscript

This version is available http://hdl.handle.net/2318/1558402 since 2016-06-27T16:52:18Z



iris-AperTO 
University of Turin’s Institutional Research Information System and Open Access Institutional 

Repository 

 
 
 
 
 
This is the author's final version of the contribution published as: 

 

[Pascal Pernot, Bartolomeo Civalleri, Davide Presti, and Andreas Savin 

Prediction Uncertainty of Density Functional Approximations for Properties of 
Crystals with Cubic Symmetry 

J. Phys. Chem A, 2015, 119, 5288−5304, DOI: 10.1021/jp509980w] 
 

 
The publisher's version is available at: 

 [http://pubs.acs.org/doi/abs/10.1021/jp509980w] 
 
 
When citing, please refer to the published version. 
 
 
Link to this full text:  
[http://hdl.handle.net/2318/1558402] 
 
 
 
 
 
 
 
 
 
 
 
 
This full text was downloaded from iris-Aperto: https://iris.unito.it/  

https://iris.unito.it/


⇤ † ‡ ¶ § k ?

⇤

†

‡

¶

§

k

?





cm,s

s m

os

em,s = cm,s � os.

Em = {em,s; s = 1, Ns} Ns

us

MAE =
1

Ns

NsX

s=1

|em,s| ,

MAD

Em

M [ean]AD =
1

Ns

NsX

s=1

��
em,s � Em

��
,

med(Em)

M [edian]AD = med |Em �med(Em)| .

MAE

MAD



MSE = Em =
1

Ns

NsX

s=1

em,s.

MAE MeanAD

• MeanAD

� MeanAD =
p

2/⇡�

• Em = 0 MAE MeanAD

Em 6= 0 MAE

MAE

MSE

MAE

MAE MAD

MUE

MAE

RMSE =

vuut 1

NS

NsX

s=1

e

2
m,s,

MAE

RMSD =

vuut 1

NS

NsX

s=1

(em,s � Em)2
.

RMSE

2 = RMSD

2 + MSE

2

RMSE

RMSE

MAE

MSE

RMSD

RMSD MSE

MeanAD RMSD

RMSD

MAE

RMSE

MAE RMSE



ELC,B3LY P

MSE MSE ± RMSD



MSE

MSE ± RMSD

RMSD

ELC,B3LY P



cm,s

os ± us

os = cm,s + ✏s (s = 1, Ns),

✏s

us

✏s

em,s

cm,s

os = fm(cm,s; #m) + ✏s,

#m

fm

fm

Ns

#m #̂m

rm,s = os � fm(cm; #̂m)

us

�

2 =
X

s=1,Ns

✓
rm,s

us

◆2

ndf = Ns�

N# N#

fm

�

2
' ndf



�

2
� ndf

fm

rm,s

�m

os = fm(cm,s; #̂m) + ✏s + �m,

�m

fm)
dm dm

d

2
m

rm,s

c

⇤

pm(c⇤) = fm(c⇤; #̂m) + �̂m

u

2
pm

(c⇤) = u

2
fm

(c⇤; #̂m) + d

2
m

�̂m ⌘ 0
d

2
m

ufm(c⇤; #̂m)
fm

c

⇤

fm #m

#m

u

2
fm

(c⇤; #̂m) = J

T ⌃2
#m

J,

J

#m = #̂m

Ji =
@fm(c⇤; #m)

@#m,i

����
#̂m

,

⌃2
#m

fm(x; am, bm) =
am + bm(x)

os = am + bmcm,s + ✏s + �m.
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(os � â� b̂cs)
2
.

c

⇤

p(c⇤) = â + b̂c
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