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OUTLINES

MANIPULATION DES DONNEES
m Manipulation et techniques exploratoires

MODELISATION
m Rédaction du modele et gestion des références
m Résolution formelle ou numérique

APPLICATIONS NUMERIQUES
m Modeéles usuels

COMPTE-RENDU ET SORTIES EN R
m Graphiques et multimédia
m Rapport pdf, poster, web

INDUSTRIALISATION

m Performance
m Code packaging et travail collaboratif
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INTRODUCTION

On se concentre sur 3 logiciels scientifiques
m SAS édité en 1976
= matlab édité en 1984
m R édité en 1993

Sont-ils vieux ?

Pour rappel, les langages compilés ne sont pas tout jeune ! cf. PL, PL

prerT=——
Py o s
T e |
g
B
A ObjctSystem.
— i Comnon
r E s PR I
ity bt
e — i i m,,..w.....,.mm
T L S e
RS l
(e, |
i, g
Populror Al progrars. 2eadomic o
i,

-\ dm-—

T i A Koo sk Pt Etncionsnd. —\ I

3/39 — Christophe Dutang — Séminaire maths-éco 22/09/2015



http://alumni.cs.ucr.edu/~vladimir/cs181/
http://www.levenez.com/lang/
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DONNEES CHARGEABLES EN MEMOIRE VIVE
Fonctionnement (par défaut)
Logiciel ~ Stockage Avantage Défaut
SAS

Volumineux (=1 To)

matlab Q
. =

Rapide (1 a 20 Go/s)

Rapide (1 a 20 Go/s)

Lent (40 a 60 Mo/s)

Peu volumineux (=8 Go)

Peu volumineux (~8 Go)

Lecture de fichiers standard

Type SAS matlab R
csy, txt  data+infile fscanf  read.table
Excel proc import  xlsread read.xls
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http://www.ats.ucla.edu/stat/sas/library/SASRead_os.htm#ReadingDataFromASCIIFiles
http://fr.mathworks.com/help/matlab/ref/fscanf.html
https://cran.r-project.org/doc/manuals/r-release/R-data.html#Spreadsheet_002dlike-data
http://support.sas.com/documentation/cdl/en/acpcref/63184/HTML/default/viewer.htm#a003102096.htm
http://fr.mathworks.com/help/matlab/ref/xlsread.html
https://cran.r-project.org/doc/manuals/r-release/R-data.html#Reading-Excel-spreadsheets
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DONNEES MASSIVES

Beaucoup de solutions existent. ..

Type SAS (natif) matlab (spécifique) R (spécifique)
Base SQL proc import xlsread RODBC, DBI
Internet proc download webread download.file
Enorme fichier data+infile datastore ff, bigmemory

Mais beaucoup reste a faire !
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http://support.sas.com/documentation/cdl/en/acpcref/63184/HTML/default/viewer.htm#a003102096.htm
http://fr.mathworks.com/help/matlab/ref/xlsread.html
https://cran.r-project.org/doc/manuals/r-release/R-data.html#Relational-databases
http://support.sas.com/documentation/cdl/en/connref/61908/HTML/default/viewer.htm#prcd.htm
http://fr.mathworks.com/help/matlab/import_export/download-data-from-web-service.html
https://cran.r-project.org/doc/manuals/r-release/R-data.html#Network-interfaces
https://communities.sas.com/t5/SAS-Enterprise-Guide/Importing-Extremely-Large-Text-File/td-p/152222
http://fr.mathworks.com/help/matlab/import_export/read-and-analyze-data-in-a-tabulartextdatastore.html
http://blog.revolutionanalytics.com/2014/05/quick-history-2-glms-r-and-large-data-sets.html
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Type SAS matlab R
stat. desc. proc univariate mean, median, mean, median,...
pp(qq)plot, hist histfit, probplot qqgplot, hist
boxplot boxplot boxplot
tout en un proc univariate summary, str
Type SAS matlab R
scatter plot proc sgplot scatterplot matplot, persp
star plot proc gchart stars
mozaic, bubble plot proc freq scatter mozaicplot, points
pairs plot proc variogram pairs

Type SAS matlab R

Conting. table proc freq table, xtabs

PCA proc princomp pca princomp

FCA proc corresp ca
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http://analytics.ncsu.edu/sesug/2000/p-905.pdf
http://fr.mathworks.com/help/stats/example.html?searchHighlight=exploratory%20analysis#zmw57dd0e7938
http://www.statmethods.net/stats/descriptives.html
http://fr.mathworks.com/help/stats/example.html?searchHighlight=exploratory%20analysis#zmw57dd0e7938
http://www.princeton.edu/~otorres/sessions/s2r.pdf
http://fr.mathworks.com/help/stats/box-plots.html
http://www.princeton.edu/~otorres/sessions/s2r.pdf
http://analytics.ncsu.edu/sesug/2000/p-905.pdf
http://www.r-bloggers.com/exploratory-data-analysis-useful-r-functions-for-exploring-a-data-frame/
https://support.sas.com/documentation/cdl/en/grstatproc/62603/HTML/default/viewer.htm#a003111460.htm
http://fr.mathworks.com/help/comm/ref/scatterplot.html?searchHighlight=scatterplot
http://bioinformatics.sdstate.edu/users/gex/index/indexfiles/ch3.pdf
https://support.sas.com/documentation/cdl/en/graphref/63022/HTML/default/viewer.htm#gr13n15-ex.htm
http://bioinformatics.sdstate.edu/users/gex/index/indexfiles/ch3.pdf
http://blogs.sas.com/content/iml/2013/11/04/create-mosaic-plots-in-sas-by-using-proc-freq.html
http://fr.mathworks.com/help/matlab/ref/scatter.html
http://bioinformatics.sdstate.edu/users/gex/index/indexfiles/ch3.pdf
http://support.sas.com/documentation/cdl/en/statug/63033/HTML/default/viewer.htm#statug_variogram_sect002.htm
http://bioinformatics.sdstate.edu/users/gex/index/indexfiles/ch3.pdf
https://support.sas.com/documentation/cdl/en/procstat/63104/HTML/default/viewer.htm#procstat_freq_sect029.htm
https://cran.r-project.org/doc/contrib/Lemon-kickstart/kr_xtab.html
https://support.sas.com/documentation/cdl/en/statug/63347/HTML/default/viewer.htm#statug_factor_sect028.htm
http://fr.mathworks.com/help/stats/principal-component-analysis-pca.html
http://bioinfo-fr.net/lanalyse-en-composantes-principales-avec-r
https://support.sas.com/documentation/cdl/en/statug/63347/HTML/default/viewer.htm#statug_corresp_sect026.htm
http://www.statmethods.net/advstats/ca.html
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LoOGICIELS WYSIWYG VS. LOGICIELS DE COMPOSITION

Type Nom Force Faiblesse Wikibook
Rapide prise en main, Prix, .
WYSIWYG Word interface simple formule (maths) oul
) Gratuit, Interface simpliste
WYSIWYG OpenOffice proche de word oui
Form + content ATEX Gratuit, complet, Courbe oui

extensible par package d’apprentissage

m Word peut étre utilisé pour rédiger des articles mais inadapté pour produire
des livres, des theses.

m KTEX congu par D. Knuth et L. Lamport permet de produire des documents
de haute qualité (article, thése, livre,...)
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https://fr.wikipedia.org/wiki/What_you_see_is_what_you_get
https://fr.wikipedia.org/wiki/What_you_see_is_what_you_get
https://en.wikibooks.org/wiki/Microsoft_Office
https://fr.wikipedia.org/wiki/What_you_see_is_what_you_get
https://en.wikibooks.org/wiki/OpenOffice.org/Writer
https://en.wikipedia.org/wiki/Separation_of_presentation_and_content
https://en.wikibooks.org/wiki/LaTeX
http://www.ecofog.gf/img/pdf/Creation_de_documents_scientifiques_avec_Word_2007.pdf
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INTERFACES POUR LOGICIELS DE COMPOSITION

IATEX dispose de plusieurs interfaces

sur mac Texshop sur windows texniccenter

@ Teshop Fle Egn fomat Macros Typeset Preview Window Help
S5E

¢ cxamplepat

a_ @ % B a0

TPOGTAM = PO | s v ot e

it Using \LaTeX\ and TeX§
ior Yan Brallowsky)
\date{today)

%%% BEGIN DOCUMENT
\begin{document

\makette
Using ¥TEX and TeXShop
Brailowsky

indexes, and so on, | highly December 14, 2006

typesetting system. Used wi
makes for high-quaity ypese
ites

\sectionInroduction)

1 Introduction

typesets a text — n other ol

\enddocument;

s o i@ |

mais aussi winedit, texmaker,. ..
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http://pages.uoregon.edu/koch/texshop/
http://www.texniccenter.org/
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INTERFACES POUR LOGICIELS DE COMPOSITION

...et d’une surcouche entierement WYSIWYG lyx disponible sur mac, windows

et linux.

e NS BITOOXLEXEN L BE[GEE 389

X

it | Usercuder
5.1.6 Operators with Limits idx idx sub:Operators-with-Limits

Sum ¥ and integral | operators are very often decorated with limits. These limits can be entered
in LyX by entering them as you would enter a super- or subscript, directly after the symbol. The
sum operator will automatically place its “limits” over and under the symbol in displayed formulas,
and on the side in inline formulas. Such as Y3 o4 = e, versus

£1

o

Integral signs, however, will place the limits on the side in both formula types.

All operators with limits will be automatically re-sized when placed in display mode. The
placement of the limits can be changed by placing the cursor directly behind the operator and
hitting M-m | or using the menu Edit -~ Math - Chang Type.

Certain other mathematical expressions have this “moving limits” feature as addition, such

asidx

Jim £,
which will place the X co underneath the “lim” in display mode. In inline formulas it looks like
this: lim,

Note that the limfunction was entered as the function macro \lim. Have a look at

tion_ Ref: for an of function macros

5.1.7 _Math Svmbols id
Bl

Nilaol
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5.1.6. Operators with Limits

Sum Y and integral [ operators are very often decorated with limits. These limits
can be entered in LyX by entering them as you would enter a super- or subscript,
directly after the symbol. The sum operator will automatically place its “limits” over
and under the symbol in displayed formulas, and on the side in inline formulas. Such

s 3,
1
PEEL

ok =c, versus
pr}

Integral signs, however, will place the limits on the side in both formula types.

All operators with limits will be automatically re-sized when placed in display
mode. The placement of the limits can be changed by placing the cursor directly
behind the operator and hitting M-m | or using the menu Editc Mathi Change Lim-
its Type.

Certain other mathematical expressions have this “moving limits” feature as addi-
tion, such as

Jim (=)

which will place the = — oc underneath the “lim” in display mode. In inline formulas
it looks like this: lim, _.. f(c).

Note that the lim-function was entered as the function macro \lim. Have a look
at section 5.1.9 for an explanation of function macros.
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http://www.lyx.org/
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GESTION DES REFERENCES BIBLIOGRAPHIQUES

Un grand nombre de logiciels existent pour gérer une bibliotheque d’articles.
Beaucoup se basent sur le format bibtex :

@book {Ben62,
title = "L’Oxydation des m\’etaux",
author = "J. Benard and J. Bardolle and F. Bouillon and M. Cagnet
and J. Moreau and G. Valensi",
publisher = "Gauthier-villars",
year = "1962"

Carticle{Kaku4l,
Author = {S. Kakutani},
Journal = {Duke Math. J.},
Number = {3},
Pages = {457-459},
Title = {{A generalization of Brouwer’s fixed point theorem}},
Volume = {8},
Year = {1941}}
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https://en.wikipedia.org/wiki/Comparison_of_reference_management_software
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JABREF ET BIBDESK

Nom Systeme  Fichiers entrée Fichiers sortie Base Données Dépot
bibdesk mac bibtex, endnote,  bibtex, medline, arXiv, CiteSeer, oui
medline, ... XML JSTOR, Gscholar
jabref mac, win  bibtex, endnote,  bibtex, endnote, arXiv, CiteSeer,
medline, ... XML JSTOR

| v | Wl Reve]| = surex sowce
e A 3 Bsomme, A L snd ore, &

Tt aao ese
Toagl abbrevatin

64

® dba
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RESOLUTION FORMELLE DU PROBLEME

Formulaire
m Abramowitz & Stegun (1972) : free pdf
m NIST Digital Library of Mathematical Functions : http://dlmf.nist.gov

Logiciels mathématiques

Nom Systéme  Calcul formel  Orienté objet Prix Appel langage
maple mac, win oui oui $2275 C, C#, Fortran
Java, .NET, C++,
mathematica  mac, win oui oui $2495'1 Fortran, CUDA,
OpenCL, R
sage mac oui oui gratuit C, C++, other

1. Solveur en ligne : intégrale, dérivée.
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http://people.math.sfu.ca/~cbm/aands/
http://dlmf.nist.gov
https://en.wikipedia.org/wiki/Comparison_of_numerical_analysis_software
http://www.maplesoft.com/products/Maple/academic/
http://www.wolfram.com/mathematica/
http://www.sagemath.org/fr/
http://www.wolframalpha.com/calculators/integral-calculator/
http://www.wolframalpha.com/calculators/derivative-calculator/
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RESOLUTION NUMERIQUE - ALGEBRE LINEAIRE
La bibliotheques Lapack fournit une grand variété d’algorithme pour
m la résolution de systeme linéaire
m les solutions des moindres carrés
m le calcul de valeur propre
m la décomposition en valeur singuliere

m les factorisations de matrices (LU, Cholesky, QR, SVD, Schur, generalized
Schur)

le tout pour des matrices réelles ou complexes.

Malgré que la bibliothéque soit écrit en Fortran 90, elle est utilisée par
= Matlab

m Octave

m NAG Numerical Librairies
m Maple

= R project

m Scilab

m Ceemple
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http://www.netlib.org/lapack/
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RESOLUTION NUMERIQUE - OPTIMISATION STANDARD

Algo standard Type R SAS matlab
Nelder-Mead  derivative free  optim  proc NLMIXED  fminsearch
BFGS Hessian free  optim  proc NLMIXED  fminsearch
L-BFGS large scale optim  proc NLMIXED

Algo avancé R SAS matlab
opt. sous contrainte  pkg spécifique  proc optmodel fmincon
opt. sur les entiers Rsymphony proc LP optim. toolbox
algo génétique rgenoud proc genetic  pkg spécifique

Voir R, SAS, matlab
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https://en.wikibooks.org/wiki/R_Programming/Optimization
https://support.sas.com/documentation/cdl/en/statug/63347/HTML/default/viewer.htm#statug_nlmixed_sect026.htm
http://fr.mathworks.com/help/matlab/ref/fminsearch.html
https://en.wikibooks.org/wiki/R_Programming/Optimization
https://support.sas.com/documentation/cdl/en/statug/63347/HTML/default/viewer.htm#statug_nlmixed_sect026.htm
http://fr.mathworks.com/help/matlab/ref/fminsearch.html
https://en.wikibooks.org/wiki/R_Programming/Optimization
https://support.sas.com/documentation/cdl/en/statug/63347/HTML/default/viewer.htm#statug_nlmixed_sect026.htm
https://cran.r-project.org/web/views/Optimization.html
http://support.sas.com/documentation/cdl/en/ormpug/63352/HTML/default/viewer.htm#ormpug_optmodel_sect001.htm
http://fr.mathworks.com/help/matlab/ref/fmincon.html
https://cran.r-project.org/web/packages/Rsymphony/index.html
http://support.sas.com/documentation/cdl/en/ormpug/63352/HTML/default/viewer.htm#ormpug_lp_sect004.htm
http://fr.mathworks.com/discovery/integer-programming.html
https://cran.r-project.org/web/packages/rgenoud/index.html
http://support.sas.com/rnd/app/iml/genetic.html
http://fr.mathworks.com/discovery/genetic-algorithm.html
https://cran.r-project.org/web/views/Optimization.html
http://support.sas.com/documentation/cdl/en/etsug/60372/HTML/default/viewer.htm#etsug_nlomet_sect004.htm
http://fr.mathworks.com/help/optim/index.html
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MODELES DE REGRESSION ET DE SERIES TEMPORELLES

Modele de régression R SAS matlab
Modele linéaire Im proc gim fitlm
Modéle linéaire généralisé glm proc genmod  fitglm

Séries temporelles R SAS matlab
Autorégressifs AR ar proc autoreg  arima
ARIMA arima % MA arima
GARCH garch proc autoreg  garch
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https://stat.ethz.ch/R-manual/R-patched/library/stats/html/lm.html
http://support.sas.com/documentation/cdl/en/statug/63033/HTML/default/viewer.htm#statug_glm_sect001.htm
http://fr.mathworks.com/help/stats/linearmodel.fit.html
https://stat.ethz.ch/R-manual/R-patched/library/stats/html/glm.html
http://support.sas.com/documentation/cdl/en/statug/63033/HTML/default/viewer.htm#statug_genmod_sect001.htm
http://fr.mathworks.com/help/stats/fitglm.html
https://stat.ethz.ch/R-manual/R-patched/library/stats/html/ar.html
http://support.sas.com/documentation/cdl/en/etsug/60372/HTML/default/viewer.htm#etsug_autoreg_sect006.htm
http://fr.mathworks.com/help/econ/autoregressive-model.html
https://stat.ethz.ch/R-manual/R-patched/library/stats/html/arima.html
http://support.sas.com/documentation/cdl/en/etsug/60372/HTML/default/viewer.htm#etsug_model_sect054.htm
http://fr.mathworks.com/help/econ/arma-model.html
http://www.r-bloggers.com/a-practical-introduction-to-garch-modeling/
http://support.sas.com/documentation/cdl/en/etsug/63348/HTML/default/viewer.htm#etsug_autoreg_sect008.htm
http://fr.mathworks.com/help/econ/garch.html?searchHighlight=garch
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CONCENTRONS NOUS SUR R

Popularité¢ de R (http://rdstats.com/articles/popularity/)

£200000- 2
F e B .
150000 B 5
3100000* iz“ % V Stata
: *;‘ﬁl i
_§ 50000 Emaaaf SAS
z E SPSS
0w 0
1 955 20b0 20b5 20‘1 0 19‘95 ZD‘UD zg‘aa z-:w‘m:- 2-3‘15
Year Year

Nombre de packages dans R cf. R bloggers
m 2015-08-12 : 7000 packages 2014-10-29 : 6000 packages
m 2013-11-08 : 5000 packages 2012-08-23 : 4000 packages
m 2011-05-12 : 3000 packages 2009-10-04 : 2000 packages
m 2007-04-12 : 1000 packages 2004-10-01 : 500 packages

m 2003-04-01 : 250 packages
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http://r4stats.com/articles/popularity/
http://www.r-bloggers.com/milestone-7000-packages-on-cran/
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Pour chercher un package, il suffit de consulter les pages task views. La liste

OfflCle”e eSt Bayesian ChemPhys ClinicalTrials Cluster DifferentialEquations Distributions Econometrics Environmetrics

ExperimentalDesign Finance Genetics Graphics HighPerformanceComputing MachineLearning Medicallmaging MetaAnalysis Multivariate

NaturalLanguageProcessing NumericalMathematics OfficialStatistics Optimization Pharmacokinetics Phylogenetics Psychometrics

ReproducibleResearch Robust SocialSciences Spatial SpatioTemporal Survival TimeSeries WebTechnologies gR

CRAN Task Views

CRAN Task

‘Many long-term R users T know

free o use, and got from

Known I thought Id.

@,

Analysis of Ecological and

Enviranmental Nata
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Design of Experiments
(DoE) & Analysis of
Experimental Data

§
=
Bayesian Inference Chemome!ncs and ) Clmlfal :Ihal Design, ) Cl_nsler Analysis & Finite Probability Distributions
Computational Physics Monitoring, and Analysis Mixture Models
Applicd rscarchers intersted in Baycsian For most of the clasical distributions, base
s are * i » ntormat his CRAN Tk View comins  seor | | RPrvides prbably disution
because of the ease of are concemed wi i i ing m 3
i in chemis physics and analysis of wials. 1t | | groups i e e | | auantil functions (@) and..fmorel
cross-sectionalheterogencity, Many..
of.fmore] fmorc]

Computational
Econometrics
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http://www.maths.lancs.ac.uk/~rowlings/R/TaskViews/
https://cran.r-project.org/web/views/
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OU CHERCHER DE L’ AIDE ?

Docs
m officielle : https://cran.r-project.org/manuals.html
m non-officielle : https://www.r-project.org/other-docs.html
m recherche : http://www.rdocumentation.org/, package SOS

Listes
m Please Help!!: r—-helptr-project.org
m Développement de R ou des packages : r—devellr-project.org ou
R-package-devel@r-project.org
m Listes spécialisées : r—sig-financel@r-project.org,
r-sig-insurance@r-project.org, r-sig-—hpclr-project.org
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https://cran.r-project.org/manuals.html
https://www.r-project.org/other-docs.html
http://www.rdocumentation.org/
r-help@r-project.org
r-devel@r-project.org
R-package-devel@r-project.org
r-sig-finance@r-project.org
r-sig-insurance@r-project.org
r-sig-hpc@r-project.org
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GRAPHIQUES STATIQUES

Tout type de fichierimage png (), jpeg (), bmp () et méme pdf ().

» Last entries ...

+ barrel Wi

[ —
xperl . - ; —
S .tk &
g,he}é meetin| M L4 ! e =
Spraduction £ (0 T | |# o twodash
: 14.07. | e B
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GRAPHIQUES DYNAMIQUES ET AUTRE MULTIMEDIA

R permet
m graphiques interactifs avec SVG
m film avec animation
m création de son avec tuneR
m analyse de son avec seewave

mais aussi

m KTEX Markup : les packages reporttools, xtable, tables fournissent
les outils pour transformer les objets R en IATEX. exemple xtable, reporitools,
et aussi

m HTML Markup : les packages R2HTML, knitr permet de créer des
documents html. exemple markdown, R2HTML

= Microsoft Formats : fichier words avec R2wd, fichier power point avec
R2PPT, fichier excel (dataframes2xls, WriteXLS, x1sReadWrite).
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http://timelyportfolio.github.io/gridSVG_intro/
https://cran.r-project.org/web/packages/animation/index.html
https://cran.r-project.org/web/packages/tuneR/
https://cran.r-project.org/web/packages/seewave/
https://cran.r-project.org/web/packages/xtable/vignettes/xtableGallery.pdf
http://www.jstatsoft.org/v31/c01/paper
http://stackoverflow.com/questions/5465314/tools-for-making-latex-tables-in-r
http://rmarkdown.rstudio.com/html_document_format.html
https://cran.r-project.org/web/packages/R2HTML/
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SUR L’UTILITE DU PDF

Le Portable Document Format, communément abrégé en PDF, est un langage de
description de pages créé par la société Adobe Systems en 1993 disponible sur

m ordinateur : Windows, Mac OS, GNU/Linux,

m téléphone : iOS, Palm OS, Pocket PC, Windows Mobile, Symbian OS,
Android,

m serveur : Sun Solaris Sparec, ...

Pour tout logiciel WYSIWYG, il suffit d'imprimer en pdf : via pdfcreator ou
directement le logiciel.

Pour KTEX , c’est la sortie par défaut !
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https://fr.wikipedia.org/wiki/Portable_Document_Format
https://fr.wikipedia.org/wiki/What_you_see_is_what_you_get
http://www.pdfforge.org/pdfcreator
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PDFS AVEC CODE — SWEAVE = R+IATEX

Voir https://www.statistik.lmu.de/~leisch/Sweave/

0 RStudio: View PDF
o

a- e @

@1 paper2iss Row

L 4 ¥ Page 6 023 — + ‘AutomaticZoom %

F Format~ | T Compile POF |

Q

49 <n the argument \code start}, s a naned list with inttial values for ea

480 (as they appear in the \codeld}, \code(p}, \code{q} functions).

481 Having defined reasonable starting values\footnotef%-

482 The \code{plotdist} function can plot any

483 parametric distribution with specified parameter values in argument \code|
help to find correct initial values for the distribution parameters in o

e distribution parsmeters have to be supplied in the argument start, ns a named list with initial values for ench
parameter (as they appear in the d. p, g fusctions). Having definod reasonable starting values!, various distsibutions
can be fitted and graplically compared. On this example, the function eds. a be used 10 roport CDF values in
- a logseale so as to exuphasize discrepancies on the tail of interest while defining an HCS value (Figuze 4),

R> data("endosulfan”)
B> ATV <-endosul anSATV
R> fendo.In <- Fitdist(ATY, "Inorn")

iterative calls if necessary (see the reference B> Library(“actuar”)

484 manual for examples \citep{fitdistrplus}). B> fondo.11 <- fitdist(ATV, "llogis", start = List(shape = 1, scala = 500))

485 1, % > fondo.P < £itdist(ATV, "parero", start = list(shape = I, scale = 500))

486 various distributions can be fitted and graphically > fendo.D <'}‘“‘“““T"' "burr!, start = 1ist(shapol = 0.3, shapo2 =

487 compared. On this example, the function \code{cdfcomp} can be used to repd T cutesmp(1st(Fondo.1n, fendo.11, fando.P, fendo.5),

ogscale so as to emphasize discrepancies on the tail of + xlogacale = TRUE, ylogscale = TRUE,

488  interest while defining an HCS value (Figure-\ref{endo:comp}). + legendtext = c("loguormal”, "loglogistic”, "Pareto”, "Burr))

620 ‘mpirical and ical CDF:

491 5 R code I

492~ <<Fitendo.echo, echo=TRUE, Fig=FALSE>>= 3

493 data("endosulfan") 2

494 ATV <-endosulfansATV

495 fendo.ln < Fitdist(ATV, "lnorm") 21

49 Library(actuar") . 8

497 fendo.ll <- Fitdist(ATV, "llogis", start - list(shape - 1, scale = 500)) g8 s

498 fendo.P <- fitdist(ATV, "paretu", start = list(shape = 1, scale = 500)) b

499 fendo.B <- Fitdist(ATV, "burr”, start - list(shopel - 0.3, shape? - 1, 2 |t

500 rate - 1) S T (ognormal

S e - i

501 cdfcomp(list(fendo.ln, fendo.11, fendo.P, fendo.B), R [

502 xlogscale = TRUE, ylogscale = TRUE, 2 Bur

503 legendtext = c("lognormal”, "loglogistic”, "Pareto”, "Burr™)) =l T T

s04 e

01 fesol 1

5 % aacomp(ListCfendo.In, fendo. 1, ferdo.P, fendo.B), Xlogscale=TRE, y10g i o0 o108

506 Tegendtext = c("lognormal”, "loglogistic”, "Pareto”, "Burr")) data inlog scale

s07
4835 @ rop Lol - -

Figure 4 CDF plot to compase the Gt of faur distributious to acute toxicity values of various orgauisus for the

Eaninie organochlorine pesticide endosulfan ferdosulan data set) as provided by the cdfconp function, wich CDF values i

 logscale to emphasize discrepancies on the left tail,
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Voir http://rmarkdown.rstudio.com/

9] exampleRmd

Q[ | g KnitHTML =3

=0

Header 1

This is an R Markdown document. Markdown is a
simple formatting syntax for authoring web pages.

Use an asterisk mark, to provide emphasis such s
*italics* and **bold**

Create lists with a dash:
- Item 1
- Item 2
- Ttem 3
You can write

“in-line" code with a back-tick.

Code blocks display
with fixed-width font

> Blockguotes are offset

3 @ Chunks~

O 0 O Rstu review HTML
Preview: ~ /example hum|
Header 1

This Is an R Markdown document. Markdown s a
simple formatting syntax for authoring web pages.
Use an asterisk mark, to provide emphasis such
as italics and bold.

Create lists with a dash:

‘You can write in-1ine code with a back-tick.

Code blocks display
with Fixed-width font

Blockguotes are offset
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R Code Crurks

With R Markdoan, you can insert R code
Crks Lncluding plote:

i aplot, Fig.widthed, Fig.height=3,
nessage-FALSE}

# auick sumary and plot
Library(agplot2)

sumary(

aplot(speed, dist, dota-cars) +

Industrialisation
0000
00000

800

21 [ swes | @rublish

R Code Chunks

Wit R Markdown, you can nsert A code chunks incucing plos:

Preview: -/ chunics uml

# quick sumary and plot
LibraryCggplot2)
sumnary(ears)

s speed
# Min.
st Qu.iL
## Median i1
## Men i1
e 3rd Qu.:
#oMox. 12

aplot(speed,

aist
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POSTER

Une classe poster de ETEX permet de réaliser des posters, voir ici

obal Plasma Modelling of the Venus
Express Particle and Magnetic Observations

Time-dependent quantum transport in the
ko sirinen, s Kol K i, Koo i nd ok Jnomen @) - Kadanoff-Baym approach

Terrestrial p Why we model?

UNIVERSITY OF JYVASKYLA
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https://trac.cc.jyu.fi/projects/toolbox/wiki/PosterGuide
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PRESENTATION

La classe beamer de ATEXpermet de réaliser des présentations, voir ici

VECTOR ERROR CORRECTION MODELS

' J «

AXi= o0+ Y @ BX i+ BAY+ > G AZk+Opter
=1 =1 k=1

(5)

@ Infermd M N P
" AYi =0+ GAY Y o DXty hAZiktpTiati 6)
=

= =

s '

GAZi i+ Y B AXj+ D AV kbt
= =

@
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https://fr.wikibooks.org/wiki/LaTeX/Faire_des_pr%C3%A9sentations
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SIMULATION

Des simulations démarrent avec de bons générateurs aléatoires. Tous les
logiciels sauf excel utilisent I'algorithme Mersenne Twister

Logiciel R matlab SAS scilab excel

Algo U(0,1)  MT19937 MT19937 MT19937 MT19937  ~Wichman-Hill2
Période 219937 _ 4 219937 _ 4 219937 _ 1 219937 _ 4 6.9536e12
Init seed oui oui oui oui non

Algo N(0,1) inv. num. Marsaglia-Tang Box-Muller

Paralléle oui oui oui

m R propose une trés grande variété des lois ou de modeles dans des pkg
spécifiques.

= matlab propose moins de lois mais plus par défaut.

m comparatif R et SAS

m Attention, excel n’est pas congu pour la simulation.

2. [1] prouve qu’excel n'implémente pas WH.
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https://stat.ethz.ch/R-manual/R-devel/library/base/html/Random.html
http://fr.mathworks.com/help/matlab/ref/rng.html
http://www.sascommunity.org/wiki/How_the_SAS_Random_Number_Generators_Work
https://cran.r-project.org/web/views/Distributions.html
https://cran.r-project.org/web/views/Distributions.html
http://fr.mathworks.com/help/stats/probability-distributions-1.html
http://wuss.org/Proceedings13/128_Paper.pdf
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PARALLELISATION EN R

Nombreuses options existent pour paralléliser le code
m parallélisation explicite : package parallel de R mais aussi Rmpi, snow

temps (sec) | R (base) parallel1 parallel2 parallel 3 parallel 4
10 échant. 0.97 1.03 0.53 0.49 0.40
100 échant. 9.42 10.26 5.08 4.20 3.33
1000 échant. 90.71 101.97 50.01 41.16 32.71

TABLE: Moyenne d’échantillons gaussien

m parallélisation implicite par pnmath, ...

m GPUs : gputools fournit des outils, wideLM des modéles de régression,
gmatrix des opérations de matrices, mais nécessite une architecture
matérielle particuliére.
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CODE COMPILE

Quand la parallélisation est impossible ? = langages compilés

De base, on peut utiliser
m C via un package R : chapitre 6 de r-exts.pdf
m Fortran via un package R : chapitre 6 de r-exts.pdf

permet d’accélérer le code, d'utiliser la librairie LAPACK, les versions C des
fonctions R (optimisation, fonction spéciales,. ..)

D’autres packages sont disponibles
m inline pour utiliser du code C, Fortran, C++ directement dans R.
m Rcpp pour du code C++.
m rJava pour du code Java.

matlab et SAS proposent des fonctionnalités similaires pour intégrer du code C,
Fortran, C++.
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https://cran.r-project.org/doc/manuals/r-release/R-exts.html
https://cran.r-project.org/doc/manuals/r-release/R-exts.html
https://cran.r-project.org/web/packages/inline/index.html
http://www.jstatsoft.org/v40/i08/paper
https://cran.r-project.org/web/packages/rJava/index.html
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CALCUL HAUTE PRECISION
Comment calculer la somme binomiale alternée par
n
So(f) = Y Ca(—1)"f(k),
k=ng

ol Cf = Wlk), et f une fonction, par exemple log(.), ,/- ou un polynome.

Utilisez les bibliotheques GMP, mpfr via le package Rmpfr.

- Binomial sum of f(x) = sqrt(x) Binomial sum of f(x) = x*(-2)
S
aRsymDmﬂc o
7 mpfr
<+
= |
S
o | A
= © =
= £ o
@ o | @
S
[ o |
o -
< -
~
< ~
S ' —— asymptotic
< — R
e | S 4 mpir
T T T T T T T T T T 1 T
0 20 40 60 80 100 0 20 40 60 80 100
n n
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https://gmplib.org/
http://www.mpfr.org/
https://cran.r-project.org/web/packages/Rmpfr/index.html
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FAIRE UN PACKAGE

Pourquoi faire ?
m documenter un groupe de fonctionnalités (pour ne pas oublier),
m faciliter la maintenance,
m partager avec d’'autres.

Comment ?

m en R, un modeéle est fourni avec package.skeleton

m fichiers DESCRIPTION, NAMESPACE
m dossiers R, data, inst, man, src, tests, vignettes

m en matlab, http://fr.mathworks.com/help/matlab/matlab_oop/
scoping-classes-with-packages.html

m “Using a package provides a means to organize classes and functions.”
m etladoc?

Les bonnes pratiques
= Ne jamais utiliser d’accent
m Réaliser des tests unitaires
m Bien choisir les noms de fonction et les documenter
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http://fr.mathworks.com/help/matlab/matlab_oop/scoping-classes-with-packages.html
http://fr.mathworks.com/help/matlab/matlab_oop/scoping-classes-with-packages.html
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LES SYSTEMES DE VERSIONING

Pour n'importe quel projet collaboratif, les conflits de version sont ingérables.
Des solutions existents : versioning et comparaison

m svn fonctionne sur le mode client-serveur, avec :

m un serveur informatique centralisé et unique ou se situent : les fichiers
constituant la référence (dépot), un logiciel serveur Subversion ;

m des postes clients sur lesquels se trouvent : les fichiers recopiés depuis le
serveur, éventuellement modifiés localement depuis, un logiciel client SVN
(TortoiseSVN,... .).

m git est une version décentralisé de type svn trés performante.
m des versions payantes existent

Des plateformes conviviales permettent de les utiliser
m github est un service web d’hébergement, gratuit pour des dép6ts publics.

m bitbucket est un service web d’hébergement, gratuit pour des dépdts publics
et privés (dans une certaine mesure).

m et d’'autres
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https://en.wikipedia.org/wiki/Software_versioning
https://en.wikipedia.org/wiki/List_of_version_control_software
https://fr.wikipedia.org/wiki/Apache_Subversion
https://git-scm.com/
https://en.wikipedia.org/wiki/List_of_version_control_software
https://github.com/
https://bitbucket.org/
https://fr.wikipedia.org/wiki/Git#Interfaces
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Pour quel prix ?
mR:0€
= maple : $2275?
= mathematica : $2495?

sage : 0 €
SAS : $8,700 ? + packages

| |
| |
| |
m scilab:0 €

Rendu Industrialisation
oo 0000
00000 00®00

matlab : 2000 € (individuel), 500 € (académique), 35 € (étudiant) + toolbox,

“Let’s not kid ourselves : the most widely used piece of software for statistics is

Excel.”

B.D. Ripley, Opening lecture RSS 2002, Plymouth
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CONCLUSION

Pour quel rapidité de calcul ? un exemple tiré de Aruoba & Villaverde (2015)

Average and relative run time (Seconds).

Mac Windows
Language Version/Compiler Time Rel. Time Version/Compiler Time Rel. Time
C++ GCC-4.9.0 0.73 1.00 Visual C+ + 2010 0.76 1.00
Intel C+ + 14.0.3 1.00 138 Intel C+ + 14.0.2 0.90 119
Clang 5.1 1.00 138 GCC-4.8.2 173 229
Fortran GCC-4.9.0 0.76 1.05 GCC-4.8.1 173 229
Intel Fortran 14.0.3 0.95 130 Intel Fortran 14.0.2 0.81 1.07
Java JDK8u5 1.95 2.69 JDK8u5 1.59 210
Julia 03.7 191 2.62 03.7 1.80 237
Matlab 2014a 7.91 10.88 2014a 6.74 8.92
Python Pypy 2.2.1 31.90 43.86 Pypy 2.2.1 3414 45.16
CPython 2.7.6 195.87 269.31 CPython 2.7.4 117.40 15531
R 3.1.1, compiled 20434 280.90 3.1.1, compiled 184.16 243.63
3.1.1, script 345.55 475.10 3.1.1, script 371.40 491.33
Mathematica 9.0, base 588.57 809.22 9.0, base 473.34 626.19
Matlab, Mex 2014a 119 1.64 2014a 0.98 1.29
Repp 311 2.66 3.66 311 4.09 5.41
Python Numba 0.13 118 1.62 Numba 0.13 119 1.57
Cython 1.03 141 Cython 1.88 249
Mathematica 9.0, idiomatic 1.67 229 9.0, idiomatic 222 293

Voir aussi matloff, kaggle
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https://matloff.wordpress.com/2014/05/21/r-beats-python-r-beats-julia-anyone-else-wanna-challenge-r/
https://www.kaggle.com/forums/f/208/getting-started/t/5243/pros-and-cons-of-r-vs-python-sci-kit-learn
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REGARDER LES SOURCES DE R

m Rendez vous sur https://cran.r-project.org/src/base/,
m Choisissez la derniere version.
m Dézipper et chercher le dossier ./src/

m /src/library/ contient les packages de base : base, graphics,...

m ./src/main/ contient les codes C appelés par le package de base

m ./src/include/ les fichiers header (.h) listant ce qu’on peut appeler depuis un
autre package en C.

m ./src/extra/ et ./src/appl/ les fichiers C ou fortran de certaines librairies.

m etc...

m Regardez les doc officielles :
https://cran.r-project.org/manuals.html
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