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Continut

R utilizare, popularitate

Disponibilitate, instalare

Interfa ta grafic a cu exemple in R Commander

* Lucrul cu datele (importare, gestiunea setului de date si a variabilelor)

« Statistica de baza (statisca descriptiva, Teste de normalitate, proportii,
medii, variante, neparametrice, corelatii)

* Statistica avansata (modele, diagnostica prezumptiilor),
* Grafica,
* Afisarea rezultatelor

R/ R Commander pentru a preda statistica

Utilizarea R n linie de comand a

Pachete utile

Gasirea documenta tiei, g asirea de ajutor cu func tii si pachete




Ce este R
R este o implementare a limbajului S

Ofera un num ar imens de tehnici de analiz  a statistic a si reprezentare
grafic a

(11,000 packages (July 2017) disponibile pe Compreh  ensive R Archive
Network (CRAN), Bioconductor, Omegahat, GitHub, ... )

Organizat, flexibil, extensibil, coerent
Programare orientat a obiect

Limbaj interpretat (o parte din pachete scrise in C ~ /C++ pentru cre sterea
vitezei)

Gratuit

Avantaje si dezavantaje
Avantaje

» Gratuit

» Zeci de mii de pachete cu func tii statistice
» Usor de extins

+ Capabilit ati grafice

« In trend cu machine learning

Dezavantaje
» Securitate deficitar a

» Gestiunea memoriei deficitar a

Desi in linie de comand & (majoritar), nu e dificil de folosit de persoane
fara experien ta in programare
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Popularitate

Joburi in data science —————— 1 d Kaggle data science
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http://r4stats.com/articles/popularity/ The Popularity of Data Science Software. by Robert A. Muenchen

Disponibilitate

Disponibil pe numeroase platforme:
*  Windows

* Linux

+ OSX

* Android
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Instalare

Pe Windows — instalare u soara

http://www.r-project.org/

e pe prima pagin a - link download R

+ In pagina deschis & (CRAN Mirrors) selectat un server

 In noua pagin & se selecteaz a link-ul pentru Windows.

+ Innou & pagin &, R for Windows, unde se urmeaz a legatura numit &

base (binaries for base distribution).

 Innou & pagin &, intitulat @ R-numdrul versiunii for Windows (32/64 bit
build) (ex. R-3.6.1 for Windows). Se urmeaz a link-ul din susul paginii

Download R numarul versiunii for Windows.

* Instalare, cu Coustom — selectare SDI, in rest next

, next, finish.
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Instalare
Pe Windows

» Exista si versiunea de la Microsoft — Microsoft R Open

Pe Linux

Pe Mac - OSx

Pe Android

Interfete grafice
Covarsitor func tiile din R sunt accesibile prin linie de comand &
Exist a cateva interfe te grafice:

* Mediu de dezvoltare grafic integrat: Rstudio Desktop (gratuit)
(desktop/server — cu platé — suport/cloud)

* Editoare R
» Notepadd ++ (Windows)
* Tinn-R (Windows)
» Eclipse (humeroase platforme)
* Geany (Linux)
* Interfete Point and click (Windows, Linux, Mac OS):

. — cea mai cuprinzatoare si logic structurata
. —ca un SPSS, dar relativ putine functii
. - R Analytical Tool To Learn Easily — pentru data mining

(cluster analysis, association analysis, decision trees, random forests,
boosting, support vector machines, model performance evaluation,
exploring data)
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R Commander

Interfata point and click

Frumos structurata

Probabil cea mai cuprinzatoare (extinsa prin plug-in-uri >40, relativ usor de

construit)
[1] "Remdr" " Rendr M sc” " Rendr Pl ugi n. aRnova" " Rendr Pl ugi n. BCA"

[5] "RcndrPlugin. BiclustGU™" " Rendr Pl ugi n. coi n* " Remdr Pl ugi n. dept hTool s” " Rendr Pl ugi n. DoE"

[9] "Rendr Pl ugin. doex" " Remdr Pl ugi n. EACSPI R "Remdr Pl ugi n. EBM' " Rendr Pl ugi n. EcoVirtual "
[13] "Remdr Pl ugi n. epack” " Remdr Pl ugi n. Export " " Remdr Pl ugi n. EZR" " Rendr Pl ugi n. Fact oM neR"
[17] "Rendr Pl ugi n. Fuzzyd ust" " Remdr Pl ugi n. GWRM' "Remdr Pl ugi n. HH' " Rendr Pl ugi n. | PSR
[21] "Rcmdr Pl ugi n. KMygpl ot 2" "RemdrPlugin. | fstat” "Remdr Pl ugi n. VA" " Rendr Pl ugi n. nosai ¢
[25] "Rcndr Pl ugi n. MPASt ats" "Rendr Pl ugi n. NVBU' "Rendr Pl ugi n. orl oca" " Rendr Pl ugi n. PcaRobust "
[29] "Rcmdr Pl ugi n. pl ot ByG oup” " Remdr Pl ugi n. poi nt G " Remdr Pl ugi n. qual " " Rendr Pl ugi n. Ri skDeno”
[33] "Rcndr Pl ugi n. RUTClags" "Rendr Pl ugi n. ROC* "Rendr Pl ugi n. sanpl i ng" " Rendr Pl ugi n. SCDA"

[37] "Rcndr Plugi n. SLC' " Rendr Pl ugi n. SM' " Rendr Pl ugi n. sos™ " Rendr Pl ugi n. st eepness”
[41] "Rcndr Pl ugin. survival" "Rendr Pl ugi n. sutt eForecast R "Rcndr Pl ugi n. Teachi ngDenos" " Remdr Pl ugi n. temi s”

[45] "Rcmdr Pl ugi n. UCA"

R c d Active dat: s View data.
ommander o
Survival data »|  Refresh active data set
° Lucrul cu datele Help on active data set (if available)
Variables in active data set
« Importare Set cace rames.
Subset active data set...
* Gestiunea setului de date Sk s
Aggregate variables in active data set...
* Gestiunea variabilelor RETVEOME o el el
— a Stack variables in active data set...
R R Commender Remove cases with missing data...
File Edit Statistics Graphs Models Distributions Coin EBM  KMggplot2 SR
New data set... e— <
R o L::n ﬂ:':;" i View dataset]  Model:| % <Hoact Export active data set...
RScpt [p  Merge datasets..
| T from textfile, clipboard, or URL...
Datain packages from SPSS data set...
Active data set »| from SASxport file..
Msnage variables in active dataset | from SAS b7dat file... Manage variables in active data set » Recode variables..,
Survival data »| from Minitab data set... Sirveralliista *|  Compute new variable...
T from STATA data set.. i
from Excel fi Add observation numbers to data set
Standardize variables...

Convert numeric variables to factors...

Bin numeric variable...

= Reorder factor levels...
AR Conmerri Drop unused factor levels...

File Edit [Dala] Statistics Graphs Models Distributions Coin EBM  KMggplot2 ROC O c

s i Define contrasts for a factor...
R o i Fy Viewdataset|  Modek: |  <No active madel
et - Rename

1 Merge data sets... =

RSonpt Rttt I Delete variables from data set ...

Import dats »

U o i e

Bl Rezd data set from an attached package...

»
»

data definitior
Convert wide to long data...
Convert variable to date...

Manage variables in active data set Survival data

Survival data




* Grafica

R Commander

| Models  Distrit

Color palette...

@ Dataset:| || cancer

R Seript

Indexplot..

Dot plot...

Histogram...

Plot discrete numeric variable...
Stem-and-leaf display...
Boxplot...
Quantile-comparison plot...

Scatterplot...
Scatterplot matrix...
Line graph...

Qutput

XY conditi plot...
Plot of means...
Strip chart...

Bargraph...
Pie chart...

3D graph
Save graph to file

R Commander
» Statistic a de baza

survival analysis § Estimate survival Function...

Compare survival functions...

|

Mcraphs Models Distributions Fast Coin T
ETTTTE A tive data set .

- Contingency tables
Means

- Proportions
Variances
Nonparametric tests
Dimensional analysis
Fit models

survival analysis »

* Numerical summaries...

* Frequency distributions...

* Count missing observations
* Table of statistics...

* Correlation matrix...

* Correlation test...

¥ Test of normality...

* Bartlett's test...
* Levene's test...

Nonparametric tests
Dimensional analysis

o daie

DELEEIE CSEHIE Two-sample Wilcoxon test...

Dimensional analysis
Fit models
Survival analysis

* single-sample Wilcoxon test...
* paired-samples Wilcoxon test...
* Kruskal-Wallis test...

d

j Contingency tables Two-way table...

i Means
- Proportions

* Multi-way table...
* Enter and analyze two-way table...

I CETI I <ingle-sample t-test...

i@ Proportions
Variances
Nonparametric tests
Dimensional analysis

* Independent samples t-test...
* Paired t-test...

* One-way ANOVA...

* Multi-way ANOVA...

I
-single-sample proportion test...

Variances

* Two-sample proportions test...

Fri rank-sum test...
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R Commander

« Statistic a avansat a
* (modele, diagnostica prezump

CIENCEN NV scale reliability... ‘

Fit models
Vsurvival analysis

* principal-components analysis...
* Factor analysis...
Confirmatory factor analysis...
Cluster analysis »f

[T 1 incor regression...

Survival analysis * Linear model...

Generalized linear model...
Multi ial logit model...
ordinal regression model..

Cox regression model... r
R)

Parametric survival model...

|Hypothesis tests i ANOVA table...

Compare two models...
* Linear hypothesis...
=

Numerical diagnostics
Granhs

N EIEEFLEEEE variance-inflation Factors

_Graphs __ Breusch-Pagan test For heteroscedasticity...
’ “""H purbin-watson test for autocorrelation...
RESET test fFor nonlinearity...

Bonferroni outlier test

mily taken to be 1)

grees of freedom
grees of freedom

Distributions Fast Coin Tools

" Select active model...
Summarize model
Compare model coefficients...
ii - Add observation statistics to data... F
tiilor)

! Akaike Information Criterion (AIC)
Bayesian Information Criterion (BIC)
Stepwise model selection...

Subset model selection...

_ confidence intervals... E
Bootstrap confidence intervals...
Delta method confidence interval..

i Hypothesis tests E

3 C
5 Numerical diagnostics .
Graphs -

.

fGophs " premre———

Residual quantile-comparison plot...
Component+residual plots
Added-variable plots

Influence plot

4 Effect plots

amily taken to be 1)

egrees of freedon
egrees of freedon

coefficients (“odds raties") COX-modelsurvival function...
age
1.0454115 Plot terms in Cox model
Plot survival-regression dfbetas
Plot survival-regression dfbeta
Plot null Martingale residuals

TEPUS TLOTY WCTPEj 7T Cp5- gwag™

Test proportional hazards

g uE .
\fpub/misc/cranfsrc/contrib/PAC Cox-model partial-residual plots

R Commander

Afi sarea rezultatelor

< Output (text)

 Fereastra de grafice

¢ R Markdown
e Html
» Doc (daca e instalat pandoc)
* PDF (daca e instalat LaTeX)

File Edit Data Statistics Graphs Models Distributions Fast Coin Tools Help
(R Dataset: datele / Edit data set
RScript | R Markdown

(<1 R Comander Markdown Template --

¢ as.character (sys.Date())

e echo-rALSE}

Squentite
P

08

B bt
™ 1
o | — couiema Y
H scuamos
o 20 w0 0 a0 1000

A view data set Model: T <Mo active model>

auantile(.Survtit, quantiles<c( 35, 5,75

= Sauntile
3 587

Tipecelate nics 20 51 9%
Vipsscussos 33 118 357

Slover

B
Tipmcelate nie1 13 25 61
Tipscussos 1182228

Supper

Qutput 45§ Generate report 3 8 75
u

Tipmcelule sict 27 63 153
Tipcusmos 112 314 991

> resave( Surviit
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R/R Commander pentru a preda statistica
» Realizarea de simul ari pentru materialul de curs

 Distributii de probabilitate — meniul Distributions ...
e Plug-in RemdrPlugin.TeachingDemos

» Exeplific ari de analize

« R Commander ...

R/R Commander pentru a preda statistica

Realizarea de simul ari pentru materialul de curs

1 Distribution: Degrees of frecdom=2 1 Digiribution: Degrees of freedom=5 i Distribution: Degrees of ireedom=30

2 3 3 2 e ' 2
Binomial Distribution: Trials = 20, Probabiliy of  success =0.9

eeeeeeeeeeeeeeeee
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Simulation des moyennes des dizaines des échantillons des différent tailles, Théoréme Limite-
extraites des différentes distributions de probabilité: Centrale
Distributions originales Distributions des moyennes des sample size = taille de
des populations échantillons de différent tailles I'échantillon
sample size =1 sample size = 2
Normal Gamma Normal Gamma
| ;j J(ﬁh}k : j }‘rmll ?m
: g g R e g
. 4208 o2 s @ o om o® oa s2a0 1 205 o s ow o
s R Uniform Beta Uniform Beta
: s - s r
i ] e e/ 8
e D0 02 04 06 0F 10 00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 OF 10
sample size = 4 ° ize = : ) 8
p sample size = 10 sample size = 30
Normal Gamma Normal Gamma
. 8 Normal Gamma
= i n F 5- 1 E = . z - @ s ﬂ i
j 8 :jﬁﬂ]}ﬁbg jm ) —jjﬁﬂ}k . 4
o e [ e s | =} T T g4 -]
2 4 0 1 2 6246 8 mn AT b R e ) ;—;—:—;
Uniform Beta Uniform Beta
jlﬂjﬂ]h& jm j#ﬂz{ﬂﬂh_ j

Simulation des intervalles de confiance
Depuis une population avec moyenne 100, déviations  tandard 15, on a extrait k
=100 échantillons aléatoires de n = 25 sujets. Leu  rs moyennes et intervalles
des confiance 95% calculées sont affichées en bas. 95 intervalles de confiance

incluent la vrai valeur — la moyenne dans la popula  tion.
Confidence intervals based on z distribution
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R/R Commander pentru a preda statistica
Realizarea de simul ari rentru materialul de curs

©=028 _z=0416 0316__z=05 [Owr=09H) ==044_z=078
n=10 (s4=080 Jdf =100 apha=000 n= 10 dﬂ 1p08these nu?éD n=10 =1m ap-a_acm
Null Distribution I i Nuil Distribution
g o\ [k eg o 0 o a | ) = ® TSy oo
a4 o \\ ] S / \
2 El OMG”H"\ 4 2 E SRy 2 3 4 2 A ik 2 a
Erreur o x i : .
Erreur Puisance Hypothese alternative

% x x
Alterrative Distribution Altermative Distribution Atermative Distribution
a | = regan a R a | Kmm o o] ))\ o =
= o ) =l
g - - - - - o= 7 T 7 T T T S == T 7 T T
05201484 2 1 gne 2 3 4 Qe

R/R Commander pentru a preda statistica

pr  ow s . . |
Exeplific ari de analize
Statistique descriptive: £
mean sd IQR cv skewness kurtosis 0% 25% é 3
50% 75% 100% data:n data:NA
un homme 180.2162 5.432081 8.00 0.03014202 0.49072 474 - s
0.7899348 172 176 180 184.00 191 37 0 :
une femme 166.0962 6.065847 8.25 0.03652009 0.08475 652 - L — T
0.7696238 154 162 165 170.25 178 52 1 3 = : : #
ecer s
8470
Le test F du Fisher pour comparer les variances: o i
p-value = 0.4903, donc > 0,05 => on peut pas dire q ueles H
variances sont inégales => on va utiliser le test t pour 2 | ‘
échantillons indépendants avec variances égales - .
g i
Le test t pour échantillons indépendants avec varia nces £ E -5
égales: £
2
p-value < 0.001, donc < 0,05 => il y a une différen ce B
statistiquement significative entre les homes et le s femme: § 2 4 H
du point de vue de I'hauteur g 7 H
Sur le graphique on observe que I'hauteur des homme sest ‘
plus grand que 'hauteur des femmes. e | H
2
T T
un homme: une femme:
Sexe

12/4/2019
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Utilizarea R in linie de comanda

Nu e asa de dificil cum am putea crede, nu trebuie s a fim programatori
Esenta pentru incep atori

» Se importa baza de date cu Rcommander

» \Variabilele se identifica prin: nume.dataset$nume.variabila

* Se cauta documentatia pentru functia de interes

» Se inlocuiesc/introduc numele variabilelor

» Se inlocuiesc/introduc numele setului de date

* Se precizeaza optiunile

Ex: testul student pentru esantioane independente:
+ t.test(datasetbage~dataset$gender, alternative="two.sided’,
conf.level=.95, var.equal=FALSE)
sau

- t.test(age~gender, alternative="two.sided', conf.level=.95,
var.equal=FALSE, data=dataset)

Utilizarea R in linie de comanda

Variabile

>x<-1

> X

[11

> x <- "abc"

> X

[1] "abc"

> x <- seq(from=1,t0=5,by=.5)
> X
[1]1.01.52.0253.03.54.0455.0
> x <- rep("A",5)

> X

[1] "A" "A" "A" "A" A,

» x<-TRUE

> X <-c("AY "AY D)

12



Utilizarea R in linie de comanda

Datele lips a

NA —ideal de Tnlocuit manual spa tiile goale din fi sierul Excel cu NA

Comentarii — semnul #
X <- 2X
#x<-1

X

Utilizarea R in linie de comanda

Matrice

X = matrix(
c(1,2,3,4,5,6),
nrow=3,
ncol=2)

X

y = matrix(
c(3, 2, 1),
nrow=3,
ncol=1)

x <- chind(x,y) — adauga o coloana

Dataframe

12/4/2019
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Utilizarea R in linie de comanda
Func tii definite de utilizator
fncDivideBy2 <- function(x) {

return(x/2)
}
X<-2
print(fncDivideBy2(x))
11

fncAxB <- function(a,b) {
return(a*b)

}

print(fncAxB(2,3))

print(fncAxB(a=2,b=3))

(116
[1]6

Utilizarea R in linie de comanda
Programare in R — bucla for
x<-¢(5,4,3,2,1)
for(i in L:length(x)) {

print(x[i]*2)
}
print(i)

[1] 25
[1] 16
19
[1]14
[1]1

> print(i)
[1]5

12/4/2019
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Utilizarea R in linie de comanda
Programare in R — bucla while

i<-1

while(i<5) {
print(i*2)
i<-i+l

}

print(i)

Utilizarea R in linie de comanda
Programare in R — execu tie condi tionat a
x<-1
if (x==1) {
print("x=1")
}else {

print("x!=1")

x<-1

y <- ifelse(x==1,y=1,y=0)

12/4/2019
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Pachete utile

Sunt nenum &rate pachete utile a fi utilizate in R, depinde mul t
deomeniul Tn care lucr am

Exist & liste de pachete pe site-ul programului:

Unele pachete utile In statistica medical & ar putea fi:

GrapheR — pentru realizare de grafice cu calitate 1 nalt & penru a publica
LogisticDx — pentru analiza diagnostic & a regresiilor logistice

Google ;)

Gasirea documentatiei, gasirea de ajutor cu functii

si pachete
Google R + intrebare, sau nume pachet R + intrebar e, sau

nume func tie R + intrebare

Stackoverflow.com — site cu intreb ari  sir &aspunsuri (include siR)

R
help(t.test)
help("t.test")
?t.test

?"t.test,

Utilizarea de "vignete” — PDF-uri cu tutoriale, mat eriale didactice, de
clarificare

browseVignettes() — pentru a afla toate vignete-le disponibile Tn
pachetele instalate

Utilizarea demonstra tiilor

demo() pentru a afla toate demonstra tiile

16



Gasirea documentatiei, gasirea de ajutor cu functii
si pachete

args(nume functie) — tip are ste ce e necesar in apelul func tiei
str (obiect) — tip are ste structura unui obiect

Mai multe sugestii:

Documenta tia de pe siteul r-project.org

12/4/2019
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