OKOHOMUYECKas
KnbepHeTukKa:
BBenoeHue B
nporpamMmmMmmpoBaHme Ha R



UTo Takoe Run S?

R- 9TO AnanekT s3blka S
A3bIK S ObIn paspaboTtaH xxoHom Hembepcom u Ko. B Bell Labs

S NOSIBUIICS Ha CBET B 1976 KaK BHYTPEHHSS1 cpefa CTaTUCTUYECKOro aHanuaa, nepeoHavanbHO NnpeacTtasnsan na cebs
Habop 6UBNMOTEK, HaNUCaHHbIX Ha Fortran. PaHHME Bepcum A3biKa He BKITtoYanu B cebs pyHKUMK, npegHasHavyeHHble
Ang CTaTUCTUYECKOro MoaeNMpoOBHaKS.

B 1988 rogy cuctema 6ubnunotek Obina nepenncaHda Ha C (aTa Bepcua nosny4dunna Homep 3). B aTo e BpeMs nosiBunach
KHUra «Ctatuctnyeckme mogenu B a3bike S» (Membepc, XecTn).

UeTBepTas Bepcus A3blka S BbilUna B 1998r., 3Ta Ta BEpCUs, KOTOPOM Mbl MOMb3yeMcsi 40 CUX Mop.

maBHas naes A3blka S 3akno4Yanach B TOM, YTO NOAN A0MKHbI CHaYana OTHOCUTLCS K HEMY Kak K UHTEPaKTUBHOM
cpefe 1 y)xe NoToM, C ONbITOM NEPEXOANTE Ha NOMHOLIEHHOE NPOrpaMMMpPOBaHMWE, MOTPYXasiCh B A3bIKOBbIE U
CUCTEMHbIe acnekThl A3blka. T.e. JOMmKeH bbITb nerkumn ctapt. Cuctema omnkHa Oblna nomoraTtb Nonb3oBaTento cTaThb
NPOrpaMMUCTOM.

R ObIn paspaboTtaH aByms nporpammMmmnctamm — Poccom Mxaka n Pobeptom [xeHTnMeHom B 1991 B HoBon 3enaHanm
B 1993 R 6bIn NpeacTaBnieH LWMPOKON obLLEeCTBEHHOCTH
B 1995 MapTtnH Maxnep ybexgaet PobepTta n Pocca ncnonssoatb GNU GPL

1997 r. CchopmmpoBaHa rpynna paspaboTymKkoB sigpa R, ICXOAHbIV KOA siApa KOHTPONMPYETCS 3TOW rpynnon.
CTopoHHMe pa3paboTynKku MOryT npeanaratb MU3MEHEHMS.

2000 r. BeinyweHa Bepcusd 1.0.0
2013 r. BeinywieHa sBepcus 3.0.2
Camas nocriegHsasa ctabunbHas Bepcns 3.5.1 (nonb 2018)



OcobeHHOCTU R

* R — 43bIK NporpaMmmMmmnpoBaHnA Ond Hay4vHbIX BbIYMCIEHNN N aHaNM3a
AadHHbIX C YINMOPOM Ha B3yarindaunio n BOCNpomn3soanMMoOCTb

* R — cBOOOOHOE KpOocc-nnaTdopMeHHoe nporpaMmmHoe obecrnedeHune ¢
OTKPbITbIM UCXOAHbIM KOAOM;

* R ABNAETCA MHTEPNPETUPYEMbBIM A3bIKOM C UHTEPJENCOM KOMaHAHOW
CTPOKWU;

* R — MynbTUNapagmMrMeHHblIn A3blK, codeTaroLlwmmn B cebe:
1. yHKUMOHaNbLHOE
2. npouenypHoe
3. OObEKTHO-OPUEHTNPOBAHHOE
4. pedonekcMBHOE NpPorpaMmmMmnpoBaHmE



OcobeHHOCTU R

 CUHTaKCUC NOXOX Ha S;

« CeMaHTUKa, Ha NepBbIi B3rnaa ToXe Noxoxa, Ho Ha gene CUnNbHO OTNIMYaeTcs OT S;
 3arnyckaeTcsi NpakTUYeCKn Ha nobon ctaHgapTHOU NnaTtdopme;

* YacTble penusbl 1 NOCTOAHHOE OBHOBIIEHME.

« PyHKUMOHAaN pa3dbuT Ha MHOXECTBO MNaKeToB, NO3TOMY MOXHO HACTPOUTb €ro nop
ce0s1 N He cKaumBaTb HEHYXXHble NaKeThbl

* O4YeHb CUIbHbIN rpadnyeckn yHKLMOoHan.

* [1py 3TOM R NOOXOOMUT HE TOSbKO ANA UHTEPaKTUBHOM paboThl C rpaduKkou, B HEro
3aN0XeH MOLLHbLIN A3bIK NporpaMMmnpoBaHins, NO3BONAKLWNN pa3pabaTbiBaTb
CODCTBEHHbIE MHCTPYMEHTHI.

* OYyeHb aKTUBHOE U1 KMBOE COOBLLECTBO Nornb3oBarernen 4OCTYNHbIX Yepe3 mailing
lists unm Ha Stack Overflow.

« CBOBOAHOCTDL (fredom to run, study, redistribute and improve)



HepocTtaTku R

 [locTaTOYHO CIOXEH KaK AA3blK MPOrpaMMmnpoBaHuS.

 [lokyMeHTaLmns HEKOTOPbIX METOAOB TPYAHOOOCTYNHA 6e3 rnmyooKoro 3HaHus
MaTEMaTUYECKMX METOOOB M CTAaTUCTUYECKNX npoueayp.

* Jlerko Hanuncartb NIoxXou, MeaseHHbIN, HenogaepXKMBaemMbi, HeYNTaeMbIN
Ko,

 OcHOBaH Ha TexHonorusax 40-neTHen 0aBHOCTMW.
« Cnabasi nogaepxka auHamu4veckom n 3d rpaumkm.

» DyHKUMOHAaN onnpaeTcs Ha Nosib30BaTEeNbCKUIN CNPOC, HET 0b6A3aTerNbHOM
NOAOEPXKKWN, ECIN HYXXHbIW BaM METO[, He peann3oBaH, HET opraHnsauumu,
KoTopasa bpana Obl Ha cebst 0653aHHOCTL BaM NMOMOYb C peanunsaunen aToro
MeToaa.

* [lakeTbl 4OMNOSIHEHMWX YCTapeBaltoT.

* He aBngaeTtca ngeanbHbIM A5 BCEX BO3MOXHbIX 3aad, Kak 1 nobou gpyrou
A3blIK.



[Touemy R?

Popularity Rank on Stack Overflow (by # of Tags)
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Popularity Rank on GitHub (by # of Projects)
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An bTepHaTNBbI A3bIKW:

e Python,

* Matlab,

* Wolfram Mathematica,

* QOctave (coBMecT. ¢ Matlab)
AnbTepHaTuBbI
cTaTUCTUYeCKMe nNporpammbil:
* SAS,

* SPSS,

» Statistica,

* Stata,

* Eviews ...



[lpyrue penTtuHrm
(https://www.tiobe.com/tiobe-index/)

Sep 2018 Sep 2017 Change Programming Language Ratings Change
1 1 Java 17.436% +4.75%
2 2 C 15.447% +8.06%
3 5 Python 7.653% +4.67%
4 3 v C++ 7.394% +1.83%
5 8 Visual Basic .NET 5.308% +3.33%
6 4 v C# 3.295% -1.48%
7 6 v PHP 2.775% +0.57%
8 7 v JavaScript 2.131% +0.11%
9 - SQL 2.062% +2.06%
10 18 Objective-C 1.509% +0.00%
11 12 Delphi/Object Pascal 1.292% -0.49%
12 10 v Ruby 1.291% -0.64%
13 16 MATLAB 1.276% -0.35%
14 15 Assembly language 1.232% -0.41%
15 13 v Swift 1.223% -0.54%
16 17 Go 1.081% -0.49%
17 9 Y Perl 1.073% -0.88%
18 " Y R 1.016% -0.80%
19 19 PL/SQL 0.850% -0.63%
20 14 ¥ Visual Basic 0.682% -1.07%



SPSS, SAS, R

« SPSS -> Revolution analytics Number of R packages ever published on CRAN

* B auBape 2015 Microsoft npuodperaer Revolution analytic  11000-

* SAS — cunraercs 0osee HaJeKHBIM, UCIIOJIb3YEeTCs 10000
KpynHbIMU kKommianusiMu Boeing, P2K/I u T.x.

9000
Python u R: 0004

* Iloka Oubmmoreku R Goraue, 7000+

* Yamre Bcero OMOIMOTEKH MUIITYTCS aKajeM. COOOIIECTBOM,  po0-
METO/IbI PeaJTu30BaHbl HAICIKHO, HO HE BCETIA ONTHMAJIbHC

* Python 6sIcTpEE, 5000

* Python cokparmiaer orcTaBaHue. 00

3000
R: 2000+
* becnnarHsiy, 10664

* [lonynsapHsli,

* JloCTymHbIN, - - - . . : . . ! ; .
1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 20

 [IpoGnema c mamsThIO.
NCTOYHUK:

http://blog.revolutionanalytics.com/2017/01/cran-10000.
html



CTpyKTypa cpeabl R

A3bIK R pa3buT Ha ABe KOHUENTYyaribHbIE YacTu:
1. «basoBasi» YacTb, KOTOPYIO Mbl 3arpykaem u3 penosmtopusa CRAN;

2. BCe ocCTalsnbHoe
CDyHKLI,I/IOHaJ'I A3blKa pa3gesyieH Ha MHOXECTBO NaKEeTOB:

« «ba3zoBasa» YacTb BKMNOYaET B ce0s NakeT base, KOTOPbIM COAEPXKUT BCE
OCHOBHbI€ OYHKLINN HU3LLENO YPOBHS, KOTOPbIE BaM HEOOXOAUMbI NpuU

paboTe B R,

* [Ipyrne nakeT, cogepxallmecs B «0a3oBo» YacTu BKIIlOYaloT: utils, stats,
datasets, graphics, grDevices, grid, methods, tools, parallel, compiler, splines,

tcltk, stats4.

* Takke ecTb nepeyeHb “PekoMMeHJoBaHHbIX” NakeToB: boot, class, cluster,
codetools, foreign, KernSmooth, lattice, mgcv, nime, rpart, survival, MASS,
spatial, nnet, Matrix.



~ The Comprehensive R Archive Network

CRAN
Mirrors
What's new?
Task Views
Search

About R
R Homepage
The R Journal

Software
R Sources
R Binaries
Packages
Other

Documentation
Manuals
EAQs

Contributed

@ https://cran.r-project.org/index.html

The Comprehensive R Archive Network

Download and Install R
Precompiled binary distributions of the base system and contributed packages. Windows and Mac users most likely want one of these versions of R:
e Download R for Linux

e Download R for (Mac) OS X
¢ Download R for Windows

R is part of many Linux distributions. you should check with vour Linux package management system in addition to the link above.

Source Code for all Platforms

Windows and Mac users most likely want to download the precompiled binaries listed in the upper box. not the source code. The sources have to be compiled before you can use them.
If vou do not know what this means, you probably do not want to do it!

o The latest release (2018-07-02, Feather Spray) R-3.5.1 tar.gz. read what's new 1n the latest version.

e Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).

¢ Daily snapshots of current patched and development versions are available here. Please read about new features and bug fixes before filing corresponding feature requests or bug
reports.

e Source code of older versions of R is available here.

» Contributed extension packages

Questions About R

e If you have questions about R like how to download and install the software, or what the license terms are, please read our answers to frequently asked questions before you send
an email.

What are R and CRAN?

R is ‘GNU §’, a freely available language and environment for statistical computing and graphics which provides a wide variety of statistical and graphical techniques: linear and nonlinear modelling, statistical tests. time series
analvsis, classification, clustering, etc. Please consult the R project homepage for further information.

CRAN i1s a network of ftp and web servers around the world that store 1dentical. up-to-date, versions of code and documentation for R. Please use the CRAN mirror nearest to you to minimize network load.

Submitting to CRAN

To “submit™ a package to CRAN. check that your submission meets the CRAN Repository Policy and then use the web form.

If this fails, upload to ftp://CRAN R-project.org/incoming/ and send an email to CRAN-submissions@R-project.org following the policy. Please do not attach submissions to emails, because this will clutter up the mailboxes of half a
dozen people.

Note that we generally do not accept submissions of precompiled binaries due to security reasons. All binary distribution listed above are compiled by selected maintainers. who are in charge for all binaries of their platform.
respectively.

For queries about this web site, please contact the webmaster.




CneunannanpoBaHHble nakeTbl (Cran Task

Views)

[TakeTbl crpynnupoBaHbl N0 obnactam 3HaHUKW / 3agadam:

Bayesian
ChemPhys
ClinicalTrials
Cluster

DifferentialEquations

Distributions
Econometrics

Environmetrics

ExperimentalDesign
ExtremeValue
Finance
FunctionalData
Genetics

Graphics

Bayesian Inference

Chemometrics and Computational Physics

Clinical Trial Design. Monitoring. and Analysis

Cluster Analysis & Finite Mixture Models

Differential Equations

Probability Distributions

Econometrics

Analysis of Ecological and Environmental Data

Design of Experiments (DoE) & Analysis of Experimental Data
Extreme Value Analysis

Empirical Finance

Functional Data Analvsis

Statistical Genetics

Graphic Displays & Dynamic Graphics & Graphic Devices & Visualization

HighPerformanceComputing High-Performance and Parallel Computing with R

Machinel earning

Medicallmaging
MetaAnalysis
ModelDeplovment

Machine Learning & Statistical Leaming
Medical Image Analysis

Meta-Analysis

Model Deployment with R

Multivariate

Naturall anguageProcessing
NumericalMathematics

OfficialStatistics

Optimization
Pharmacokinetics
Psychometrics
ReproducibleResearch
Robust

SocialSciences

Spatial
SpatioTemporal
Survival

TimeSeries
WebTechnologies

gR

Multivariate Statistics

Natural Language Processing

Numerical Mathematics

Official Statistics & Survey Methodology
Optimization and Mathematical Programming
Analysis of Pharmacokinetic Data
Phyvlogenetics, Especially Comparative Methods
Psychometric Models and Methods
Reproducible Research

Robust Statistical Methods

Statistics for the Social Sciences

Analysis of Spatial Data

Handling and Analvzing Spatio-Temporal Data
Survival Analysis

Time Series Analysis

Web Technologies and Services

gRaphical Models in R



RStudio

& > C & htips//www.rstudio.com B % vy L 60 0O

Download RStudio

RStudio

Open source and enterprise-ready shinyapps.io LOEMN

professional software for R
Discover RStudio Connect

f——— £
o D 2R P rmarkdown
ggplot2
RStudio Shiny R Packages
RStudio makes R easier to use. It Shiny helps you make interactive web Our developers create popular packages
includes a code editor, applications for visualizing data. Bring R to expand the features of R. Includes
debugging & visualization tools. data analysis to life. ggplot2, dplyr, R Markdown & more.

& Download € Learn More @ Learn More @ Learn More




Rstudio GUI

€ Rstudio — X
File Edit Code View Plots Session Build Debug Profile Tools Help

(- + - H B ~ Addins ~ R Project: (None) ~
@] Untitled1* P s | Environment  History  Connections po
i Source on Save Q /- = Run %=+ Source ~ L H “* Import Dataset ~ 'S List ~
1 7% Global Environment ~
values
a "Hellow world"
b "Hellow world"
Files Plots Packages Help Viewer P |
)

R: Portfolio Modelling, Optimization and Backtesting ~

fBasics-package {fBasics} R Documentation

Portfolio Modelling, Optimization and Backtesting

1:1 (Top Level) ¢ R Script Description
Console | Tesminal =[]  The Rmetrics "fBasics" package is a collection of functions to explore and to investigate basic properties of financial retumns and related
R/ quantities.
Tyh2$ gina‘?to() .fg;rSgr:eH_?;TOz;owsilpg‘tetggczngy2:1he1p’ oF: ®  The covered fields include techniques of explorative data analysis and the investigation of distributional properties, including parameter
Typep.' q0)" to quit R. P: estimation and hypothesis testing. Evenmore there are several utility functions for data handling and managemnet.
Microsoft R Open 3.5.0 Details
The enhanced R distribution from Microsoft
Microsoft packages Copyright (C) 2018 Microsoft Corporation Package: \tab fBasics\cr
Type: \tab Package\cr
using the Intel MKL for parallel mathematical computing (using 4 cores). Pate: \tab 2014\cr
License: \tab GPL Version 2 or later\cr

pefault CRAN mirror snapshot taken on 2018-06-01.

4 Copyright: \tab (c) 1999-2014 Rmetrics Association\cr
See: https://mran.microsoft. com/.

Repository: \tab R-FORGE\cr

> print("Hellow wor1d™) URL: \tab \url{https://www.rmetrics.org}

[1] "Hellow world"

> a<-print("Hellow world") -

[1] "Hellow world" 1 Introduction

> a

[1] "Hellow world" The fBasics package contains basics tools often required in computational finance and financial engineering. The topics are: basic statistics
> b=a functions, financial return distributions, hypothesis testing, plotting routines, matrix computations and linear algebra, and some usefule utility
> b functions.

[1] "Hellow world"

>

v 2 Basic Statistics Functions v



Ecnn Hy>XXHa noMoLLb

Stackoverflow.com (CHa4yana mem OTBET, NOTOM CcrnpallnBaeM)
R Mailing List Archive
Package maintainer’s e-mail.

1. > help("Im")

2. > help.search("logarithm")
3. R-FAQ Ha CRAN

4. Vignettes

5. Google

6.

7.

8.



