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The objective of the lecture:

You will learn how to work with the basic R tools needed to
work in R.

Objectives of the lecture:
Access R packages
Effectively organize your workspace

learn the methods and rules for loading data into R

HA3bIKM cTaTUCTUYECKOrO
nporpamMmMmnpoBaHuns



Packages:

1. Package Overview
2. Installing packages in R and RStudio
3. Use of packages
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PexkoMeHnayemas qureparypa: l

1. Mactunkuii C., llIutukoB B. Ctaructuueckuil aHaaus u
BU3yalIM3anusa JaHHbIX ¢ rmomolneio R. JIMK Ilpecc,
2015. - 496 c.

2. PoOept U. Kabakos. R B aeiicTBun. AHAINU3 U
BU3yaan3anusa JaHHbiX Ha s3bike R. JIMK Ilpecc, 2014. —
588 c.

3. An Introduction to R. ”HTepHET-UCTOYHUK:
https://cran.r-project.org/doc/manuals/r-release/R-intro.ht
ml

4. Tlakersl B R. OcHOBBI porpamMmupoBanusa Ha R. Bueo
(10 Mun)

https://www.youtube.com/watch?v=DXzHCVEkFz8&list=PLu5 flfwrnSD7wxKXFgsiuxrtM
KLfFHm6CD&index=10
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1. Package Overview ‘

A package is a collection of functions created to perform a specific
class of tasks, or a collection of tables with data
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Getting package information '

1. not installed - the package was not installed using the install.packages function. You
can get a list of such packages with the following command:

>setdiff(row.names(available.packages()), .packages(all.available = TRUE))

2. installed but not connected - the package was installed using the install.packages
function, but not connected using the library function. You can get a list of such
packages with the following command:
>setdiff(.packages(all.available = TRUE), (.packages()))

3. installed and connected - the package was installed using the install.packages
function and connected using the library function. You can get a list of such packages
with the following command
>(.packages())
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2. Installing packages in R '

Installing a new package (Internet connection required):
> 1nstall.packages("package name")
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3. Using Packages

Download an already installed package:

>library(package)
or

>require(MMa_yCTaHOBIIEHHOIO MakeTa)

When downloaded, the package may report various diagnostic
information. You can suppress the output of these messages with

the suppressPackageStartupMessages () function.

>suppressPackageStartupMessages(library(rvest))
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The exercise

Connect the ggplot2 package and apply its gplot function:
>library(ggplot2)

> gplot(carat, price, data = diamonds)
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package l

Getting help that comes with the package A package can come with
accompanying documentation (help), you can get it like this:

>help(package = "ums_maxera")

Package removal

>remove.packages('"'ums makera"

For example:

>remove.packages(«ggplot2")
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Other functions for working with packages:

JlibPaths() # returns the directory where the packages are installed

library() # listing installed packages
search() # listing downloaded packages
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1. Preparing data for R

Data can be entered from the keyboard, imported from text files,
from Microsoft Excel and Access.

A3bIKM CTAaTUCTUYECKOIO NPOrpamMMmnpoBaHus

12



‘

1. lloaroroBka manHbIx 19 R

Microsoft Excel 1s one of the most common programs for
preparing data for R.

Before uploading to R, the Excel file 1s usually saved as a text
file .txt or .csv
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Some data preparation rules

No empty cells — missing values are denoted as NA

Assign a name to each variable:

No spaces in names

Names must not start with dots or numbers

The file should be placed in the current working folder

F3bIKN CTaTUCTUYECKOIO
nporpaMmmMmumpoBaHun
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1 [Treatment .Barrel Length  Weight
2 |Control Control3 29.28 0.992
3 |Control Control3 29.83 0.772
4 |Control Control3 31.93 0.894
5 |Control Control3 26.63 0.822



1. lloaroroBka manHbIx 19 R

PaccMOTpUM YTEeHME JaHHbIX M3 TEKCTOBOro JOKYMEHTA:

R MOXET YnTaTb AaHHbIe, COXpaHeHHble B TeKCTOBOM (ASCII) dpanne.

[1ns aTOro ncnosb3yTcs Tpu PYHKUKUK: read.table() (koTopas MMeeT ABa BapuaHTa:
read.csv() U read.csv2(),

scan() 1 read.fwf().

Hanpumep, ecnn mbl umeem dann data.txt, To Ansi TOro 4Todbl €ero NPoYnTaTh MOXKHO

. 27
HabpaTb: 27

29 hydata <-read.table ("dataf.txt")
30

21
mydata <-read.table ("dataf.txt") 29:1 | (Top Level) ¢ B pasHbix
€BPOMNENCKMX CTpaHax,

Console
- MOCKOJIbKY 3andTad

> mydata <
vi V2 V3 V4 V5 V6 ABNAETCA AEeCATUYHON
1 1 2 2545 6 TOYKOW, BMECTO 3TOro
i ¥ 2 34 5 6 creayet
NCMosib30BaTh

F3bIKN CTaTUCTUYECKOIO nporpaMmmMmumnpoBaHun beHKLl,I/Il'O read.csv2
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dyukuus read.table()

"Pabouas nomanaka" ajis 3arpy3Ku JaHHBIX
OCHOBHBIE APTYMEHTHI:

- File = "mms. txt": uma danna (unm URL-ccbinka)
- Header = TRUE : ecTb nn B chaiine 3aronosku cTonoLoB

- Sep = = "\t" uMsep = "," :pasgenuTenb 3HaYEHWU B
doavne

A3bIKM CTaTUCTUYECKOro NPOrpaMMMpPOBaHUS
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An example of LOADING DATA

Iris Dataset
(archive.ics.uci.edu/ml/datasets/Iris)
download.file() — downloading file

read.csv() — reading data in csv

F3bIKN CTaTUCTUYECKOIO
nporpaMmmMmumpoBaHun
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Upload the file to R

>fileUrl <- "http://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.data"

>download.file(fileUrl, destfile="./iris.csv")

>iris.data <- read.csv("./iris.csv") # iris.data became data frame
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IlepBuuHbId aHaau3 B R

>head(iris.data, 1)

X5.1 X3.5 X1.4 XO0.2 Iris.setosa
1 4.9 3.0 1.4 0.2 Iris-setosa

colnames(iris.data) <- c("Sepal.Length", "Sepal . Width",
"Petal.Length", "Petal.Width", "Species")
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Saving a workspace

> save.image (file =
"pH experiment.rda")

A3bIKM CTaTUCTUYECKOro nporpamvmumpoBaHus
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Downloading a file from the Internet

Birth data for boys and girls from 1940 to
2002 in the United States

>source("http://www.openintro.org/stat/data/present.R")
>str(present)

>head(present)

>summary(present)

A3bIKM CTaTUCTUYECKOro nporpamvmumpoBaHus
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4. The treatment of missing values

Consider the following example: suppose we have the result of a survey of
the same seven employees. They were asked: how many hours they sleep
on average, while one of the respondents refused to answer, another said "
do not know", and the third at the time of the survey was simply not in the
office. So there was a missing data:

>h <- ¢(8, 10, NA, NA, 8, NA, 8)
>h[1]18 10 NANA 8 NA 8

From the example you can see that NA should be entered without quotes,
and R is not at all embarrassed that among the numbers there is a" like " text

A3bIKM CTaTUCTUYECKOro nporpamvmumpoBaHus
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4. The treatment of missing values

If we try to calculate the average value (the mean () function), we get:
>mean(h)
[1] NA

To calculate the average value not including NA, you can use

one of two ways:
>mean(h, na.rm=TRUE)
>[1] 8.5

>mean(na.omit(h))
>[1] 8.5

A3bIKM CTaTUCTUYECKOro nporpamvmumpoBaHus
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4. O0pad0TKa NPONYIIEHHbIX 3HAYEHUH

YacTo BO3HUKAET eLle ogHa npobrnema: Kak caenaTtb NoacTaHOBKY
NPONYLWEHHbIX OaHHbIX, CKaXXeM, 3aMmeHnTb Bce NA Ha cpegHoto no
BblOOpPKE.

PacnpocTpaHeHHOe peLleHne NpMMepPHO crneayroLlee:
>h[is.na(h)] <- mean(h, na.rm=TRUE)

>h
>[1]1 8.0 10.0 8.5 8.5 8.0 8.5 8.0

B neBoun yactu NepBOro BbipaxXeHnd OoCyLlecTBIIAE€TCA MHOEKCNPOBaAHNE, TO
€CTb Bbl60p HY>XHbIX 3Ha4YeHnn h Takux, KOTOpPbIE ABJIATCA NponyweHHbIMA

(is.na()).

[locrnie Toro, Kak BblpaXeHne BbINOJIHEHO, «CTapble» 3HAa4YEHUA NCHEI3AIOT

HaBceraa.
A3bIKM CTaTUCTUYECKOTO nporpamvmumpoBaHus

24



Bonpochbl Ansa camonpoBepKku

SRk wh =

Kakne NCTOYHMKH JaHHBIX JUIsI R BaM U3BECTHBI?

Kak B R cunutarh TeKCTOBBIC (DAIIbI?

Kak B R cuurars (aiinsl u3 MS Excel?

Kak B R cunTars HHTEpHET- (ailibl?

Kak B R cuurars (paiiyibl 0a3 JaHHBIX ?

Kak B R nmpuBeCcTH HCXOAHBIE TAHHBIE K AKKYPAaTHOMY BU]TY,
MIPUTOTHOMY JUUTSI aHAJIM3a?

A3bIKKN cCTaTUCTUYECKOTrO
nporpaMmMupoBaHus
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BbiBOAbI NO nekumnn 4

MBI v
V3HAJIU: W,
MBI
HAYUMJIMCh:
v
v

Kakne NCToOMHMKM AaHHbIX MOXKHO UCMONb30BaTh B R
Kakune gaHHble cUnTarTCsa NPUroAHbBIMU K aHanm3y B
R

Kak npnBeCcTM AaHHble K akkypaTHOMY BUAOy

Kak cka4yaTb gaHHble U3 doannos *.txt, Excel,
NHTepHeTa 1 6a3 gaHHbIX

Kak paboTtaTb ¢ nponyweHHbIMN 3HaYEHUSAMU
Kak 3agaBatb MeHa ctonduam n cTpokam

A3bIKKN cCTaTUCTUYECKOTrO
nporpaMmMupoBaHus
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Y710 Takoe nmaker B R?

A . OTO IIporpamMma,

HeoOxoauMas JIsl yCTaHOBKHU
a3bIka R Ha KoMIIBIOTED

C. 5T0 KOJUIEKIUS (DyHKIIHH,
CO3JIAHHBIX JUISI BBITIOJTHECHUS
OIIPEJICICHHOIO KJIacca 3ajiay,
WA KOJUJIEKIUS TaOJIHI] C
TaHHBIMUA

B. 510 HaOOp JIpailBEpoOB s
yIIpaBJICHUA pecypcamu B cpeae R

D. 510 HaGOpP CHCTEMHBIX

KOMAaH]I Uil YIIPABIIEHUS AAPOM
sa3b6IKa R

A3bIKKN cCTaTUCTUYECKOro
nporpamMmmMmupoBaHus
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Kak noak/JIl4YMTh YCTaHOBJIEHHBIA B R maker?

A. B.
>(.packages()) >1nstall.packages(name, repos = uri)
C D.

;library(package) >1nsert.packages(name, repos = uri)

A3bIKKN cCTaTUCTUYECKOro
nporpamMmmMmupoBaHus
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