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Learning objectives

»Introduce packages in R studio
»Installing packages
»Using packages in R studio
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Packages iIn R
»What are packages in R?

dPackages are bundles of reusable R code, functions, data, tests, and documentation.
dThey are designed to be shared and used by others, promoting collaboration and
efficiency.

dPackages add new capabilities to R, allowing you to perform specific tasks or
analyses that aren't part of the base R language.

dThey cover a vast range of domains, from statistics and data manipulation to
graphics, machine learning, and more.
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oA package can contain multiple packages (eg., tidyverse package
containing dplyr, ggplot2, lubridate, readr, purrr, tibble, tidyr etc.).

aPackages can also make coding more efficient and help organize your
work (eg., dplyr package)
a'You can find information about packages in the description file (shown on
next slide)
» The description file describes what the package does, name of authors, etc.

oA standard set of packages are automatically available when you
download and install R.

e (RCK
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() Rstudio
File Edit Code Wiew Plots  Session  Build  Debug  Profile Tools  Help
o - q| - IH B &= | A Gotofile/function ~| ~ Addins -

Suppose we heard about a cool package
pp p g @ | 4-libs_packages.R*

called “stats” -
- A IH [JsourceonSave | & A ~| i
1 #more info about a package called 'stats'
If we type the command: 2 packageDescription("stats"™)
“ - - ” 3
packageDescription” and place the a
l;

package name “stats” in quotations and
then run the code, we will obtain more
information about the package in the
console package.

824 (Top Level) =

Console Terminal Jobs

...,J,F o)

> #more info about a package called 'stats'
> packageDescription("stats")

Package: stats

*note you cannot obtain information Version- 4.0.2

about packages that are not already Priority: base
. I Title: The R Stats Package
installed Author: R Core Team and contributors worldwide

Maintainer: R Core Team <R-core@r-project.org:>

Description: R statistical functions.

License: Part of R 4.0.2

Imports: utils, grDevices, graphics

suggests: MASS, Matrix, suppDists, methods, stats4

NeedsCompilation: vyes

Built: R 4.0.2; x86_64-wb4-mingw32; 2020-06-22 08:44:20 UTC; windows

-- File: C:/Program Files/R/R-4.0.2/1ibrary/stats/Meta/packa
|
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By typing
help(package="“stats”),
the R documentation
will pop up on your
lower right window
where you will be able
to access more
information about the
package.

© | 4.ibz_packages R*

M Sureenses | /- |
#more info about 3 package called 'stars'
packagepescription(“stats™)
help(package-"stars™)

Phov b wnd

(Top Lavel) =

Console  Termsinal Jobs

» #more info about a package called 'stats'

> packageDescription(“stats™)

Package: stats

version: 4.0.2

Priority: base

Title: The R Stats Package

Author: R Core Team and contributors worldwide
Maintainer: R Core Tean <l-coredr-project.org»
Description: R statistical functions.

License: Part of R 4.0.2

Imports: utils, grDevices, graphics

Suggests: MASS, Matrix, SuppDists, methods, stats4
NeedsCompilation: yes

Built: R 4.0.2; x86_64-wbd-wingw32; 2020-06-22 08:44:20 UTC; windows

-- File: C:/Program Files/R/R-4.0.2/Tibrary/stats/Meta/package, rds
» help(package="stats")

>
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The R Stats Package |

N

Documentation for package ‘stats’ version 4.0.2

o DESCRIPTION file
« Cods gemos. Use demod) to run them

Help Pages

ABCDEEGHIKLNNOEQRSTUYWX misc

Stats-packape The R Stats Package

o e

act Auto- and Cross- Covanance and -Camelaton Function Estimation
eCR2AR Compute an AR Process Exactly Fitling an ACF

2d scops Comgute Allowed Changes in Adding to or Dropping from a Formula

a1 Add of Drop All Possible Sagle Terms 1o a Model

pdmargng Puts Arbitrary Margins on Multidmensional Tables or Arrays -
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Where can you find packages?

»Packages are stored under a directory called a “library” located
In the R environment

» By default, R will install a number of packages during the initial
installation.

»However, as your programming needs increase so will your
repertoire of packages ©
a We will show you how to install new packages not already installed by default

e (RCK
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@ rstudio

Fite Edit Code View Plots Session Build g Profile00ls  Help 0 rstudio
o ‘ ) ‘ Fde Edt Code View Plots Session Buid Debug Profde Tools Hep
- Fat~ -3 (—] fi e i -
QJ = HRl = #» Go to fileffunction Addins e .0y - = e AT
@ | 4-libs_packages.R* | R packages available O | 4.libs_packsges R® | R packages available ==

A k4 [ ISourceonSave | Q / -| §
#more info about a package called 'stats’ o S I ———— -
packageDescription("stats") ' NN

help(package="stats") The R Base Package

. Bootstrap Functions (Originally by angelo Canty for S)
#check available R packages functions for Classification
11'br'ary() "Finding Groups in Uata™: Cluster Analysis Extendsd Roussesuw

NoOowuvswN -

st al,

Code Analysis Tools for R
The R Compiler Package
The R Dataszets Package

Resad Dara Stored by 'Minitab', '8', 'Sas', 'Spss’, ‘'Stata’,
‘Systatc', 'Ueka‘', 'dBase’, ...
e ” The R Graphics Packags

When you type I|bra ry() The R Graphics Devices and Support for Colours and Fonts
The Grid Graphics Package

Ei r1€3\hl tzat) \A/ill Functions f::.ﬁarnel smoothing Supporting Wand & Jones {1995)
Trellis Graphics for R
Support functions and Datassts for Venabiss and Ripley's MASS

automatically open and
list the packages

Sparse and Dense Matrix Classes and Metheds

Formal Methods and Classes
Mixed GAM Compurtation Vehicle with Automatic Smoothness

Estimation
H H H nlime Linesar and Nonlinear Mixed Effacts Models
avalla ble |n your Ilbra ry nnec Feed-Forward Neural Networks and Multinomial Log-Linear Mcdels
parallel St llel computation in R
rpart Recur Par ming and Regression Trass
2pat Functions for ging and Point Pattern Analysis
spl Regression Spline Functions and Classes -
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Repositories

»What If you want to install a new package?

» There are three main “repositories” where you can obtain

packages.

a A repository is a location where you can find packages and install them. The
most common repositories are the following:

+ CRAN: https://cran.r-project.org/ this is the official repository and is maintained by the R
community worldwide

» Bloconductor: https://www.bioconductor.org/ open source software for bioinformatics

« Github: https://github.com/ not R specific but most popular repository for open source
projects

e (RCK
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How to check If package is already installed?

9 R data management - R5tudio

»Packages are 011 €| 6 ] & | cotartanein || - s -
constantly being —
developed . R 1 #mor;ainfsouar;eointsa;e a(j{a/e- 'ca;had ‘stats’
g packageDescription(Estatg")
Type “||bra ry" Er {liggniﬂ:;iy%;'aﬂabk R packages
>hperha|ps )&OU may and then the g ﬁqggckingfto s-ee"'if "tidyverse" and "foreign" packages are already installed
ave alreaady name of the 5 [1ibrary (" tidpverse”
downloaded a package package 0
and forgot if you have -
It or not.
»You’ve heard of two Notice you do not
cool packages called receive an error
CE4 3
“tldy\_/er:;:,e and , message when you
foreign” but aren’t type foreign but when
sure if you already you search for tidy e
have them Or nOt' Verse, yOU reCeIVe an = #checking to see if "tidyverse” and "foreign" packages are already installed

= library("foreign')

error message > library("tidyverse™)

> Error in library("tidyverse™) : there is no package called ‘tidyverse’

»>Let’s check and see. e KI
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How to install a new package?

»We will show you how to install a package in R by
downloading a commonly used package known as

“tidyverse”
o Please note that tidyverse is a collection of R packages
a Tidyverse is a powerful collection of R packages for data management

r;:
ggploLZ bridate

K|R0~
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]
I n Stal | I n a @Rdatamanagement—RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help

Q|- =~ | & || A Gotofileffunction 55 + Addins -

aC k a e I n I E Q7 4-libs_packages.R*
7 3 [ JSourceonsave | Q A~

#more info about a package called 'stats’

1
2 packageDescription("stats™)
3
4  #check available R packages
: : 5 T4ib
You can install a package with a g Torame
. . 7 #checking to see if "tidyverse" and "foreign" packages are already installed
single line of code. 8 Tibrary("foreign”)
9 Tibrary("tidyverse")
10
Type 11 | #how %113 'insl‘Eaﬂ a(l paﬁkage :
. 12 | install.packages ("tidyverse”
install.packages(“nameofpackage”) 13 4

[

Note: you only need to install a
package once!

If you are having problems installing a package, be
sure that you are connected to the internet and that
https://cloud.r-project.org/ isn’t blocked by your B e

> #how to install a package
H = install.packages ("tidyverse™)
flrewa” Or proxy- Installing package into ‘C:/Users/Matas/Documents/R/win-Tibrary/4.0’
(as ‘1ib’ 1is unspecified)
trying URL 'https://cran.rstudio.com/bin/windows/contrib/4.0/tidyverse_1.3.0.zip’
Content type 'application/zip' length 440020 bytes (429 KB)
downloaded 429 KB

package ‘tidyverse’ successfully unpacked and MD5 sums checked

The downloaded binary packages are in
C:\Users'Matas\AppData‘Local\Temp'RtmpcHkheY\downloaded_packages K |
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|
l lS I I l g a @Rdata management - RStudio

File Edit Code View Plots Session  Build Debug  Profile Tools  Help
O -8~ 1 B & A Gotofilefunction [55 - Addins -

package in R

qu & I [ |SourceonSave | G 5+ 1
#more info about a package called 'stats'
packageDescription("stats")

#check availahle R packages
Tibrary()

#checking to see if "tidyverse" and "foreign" packages are already installed
Tibrary("foreign™)
Tibrary("tidyverse™)

You will not be able to use the
package until you load it with the 10

11 #how to install a package
install.packages("tidyverse")

library() function. 12
__——_——_——_——__-_——__-_—“‘-————____________> 14 | #how to use a package
15 | Tibrary(tidyverse)
Each time you want to use the el

package in your Rscript, you have to
use the library() function.

[CaTis T ) W, QSN WH I S )

16:1 (Top Level) =

Console  Terminal Jobs
> :hon to use a package
H H H H > library(tidyverse)

This is telling you that the tidyverse i b o R TSRSty
v gogplot2 3.3.2 v purrr 0.3.4
v tibble 3.0.4 dply 1.0.2

package has also attached these Vi 11E vonmride
v readr 1.4.0 v forcats 0.5.0
ce CONF IS « oo i

packages (eg., ggplot2) T EiTeer) maks stasri TR0
x dplyr::lag() masks stats::lag()
warning messages:
1: package ‘tidyverse' was built under R version 4,0.3

. . 2: package ‘ggplot2’ was built under R version 4.0.3

The warning messages will not affect 3: package 'tibble’ was built under R version 4.0.3
4: package 'tidyr’ was built under # version 4.0.3
51 package ‘readr’ was built under R version 4.0.3

the use Of the paCkage_ §: package ‘purrr’ was built under R version 4.0.3

7: package ‘dplyr’ was built under R version 4.0.3
8: package ‘stringr' was built under R version 4.0.3
9: package ‘forcats' was built under R version 4.0.3
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»What is the primary purpose of an R package?
a Download additional software to RStudio.

wAdd new functions and data to R for specific tasks.
a Change the appearance of the RStudio interface.
a Store personal R scripts and settings.

e (RCK
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»Which of the following statements is false about R packages?
a Packages can be installed from online repositories like CRAN.

aBase R functions and package functions can coexist in the same R session.
QAII packages are created and maintained by the R core team.
o You can use the library() function to load a package into your R session.

e (RCK
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»Which package is the most widely used for data manipulation and analysis in R?
a) ggplot2

LPdplyr

C) readr
d) stats

e (RCK
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»What are the advantages of using nested packages compared
to individual packages?

a) Reduced total number of package installs.

¢ Simplified organization and sharing of related functions.

c) Increased compatibility with older versions of R.

d) Easier access to functions from multiple independent
packages.

e (RCK
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Load the previous
pat Info dataset

THE NEXT SLIDES ARE A REVIEW OF HOW TO IMPORT AN EXCEL
SPREADSHEET (SAME SLIDES FROM MODULE 03)

e | RCT
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How to upload an

excel filein R

File Edit Code View Plots Session Build Debug Profile Tools
o+ -

S -pe-HEl =

@ | 3-r project import.R*

# Go to file/function

& al 4 (I Source onSave | /' -

WO 0o O e R

1:1 (Top Level) =

Console  Terminal Jobs

The easiest way is to click “import dataset”

Help
— ~ Addins ~

= Run

C:/Users/Matas/Desktop/R training/Project 1_HTN/myfirstRproject/
=

© KIRCT

=0

b= | $ Source ~

Environment  Histo Connections  Tutorial

= 2 | (7 Import Dataset = l’

1 Global Environment =

Environment is emp

Files Plots Packages Help Viewer

a‘ More =

c[N.c_l\.'.ch:I{:ier (%] Delete _-'>|Rename

-

R Script = []» C > Users » Matas » Desktop ~ Rtraining » Project 1_HTN
A Name
"1 ™ Rhistory

| @] 3-r project import.R

I Bl mufiretRBnraiact Rarai
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Select “from Excel”

| Environment History Connections Tutorial
2 k| [ Import Dataset - s
"B Glob:

From Text (base)...

From Text (readr)...

From Excel... Environment is empty

From SPSS..
From SAS..

From Stata...

KIRCK
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Select “browse” and search for your
excel file. Make sure it’s saved on your

computer!
import Excel Data
File/URL:
Browse...

Data Preview:
3
2
2
2

Import Options: Code Preview: []

: | Tibrary(readx1)
Name:  dataset Max Rows: | « First Row as Names dataset <- read_excel(NULL)

View(dataset)

Sheet:  Default v Skip: [ 0 < Open Data Viewer

Ranges ALDIC NA

J Reading Excel files using reachd oo Car KI m
© KIRCT :
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Once you select your excel file, you will see the preview
of the data. Next, select “import”.

Import Excel Data
File/URL:
C/users/User/Box/_Courses/R Class/R data management/Data sets/pat_info.xlsx Update
Dratra Preview: : :
0 Age Sax HTN_Med Race
doudie) doudie) (chorocter) {Goulve; {doube!
1 50 M 0 1
2 6 M 1 3
7 F 1 2
4 N F 0 1
5 29 F 0 1
- M 0 4
7 58 F 1 2
8 44 M 0 3
9 B M 1 4
0 2 Mm 1 1
Previewing first 50 entries
import Options: Code Preview: D
library(readx]1)
Name: | pat_info Max Rows: < Fiest Row as Names pat_info <- read_excel("C:/Users/Matas/Box/_Courses/R Class/R da\a management/Data
sets/pat_infe.x1sx™)
Sheet: | Defaul v| Skip 0| v OpenData Viewer View(pat_info)
Range: |AT:D10 | NA
¥ Reading Excel files using readxl Impert

© KIRCT
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You see a new tab that has opened your dataset in R.
The dataset is officially in the R

environment as shown here.
Name of datasel is “pat_info”

C - C [~ =] ” Goto fiefunction = Addins ~ L myfin
@ | 3¢ project importR* pat_info ) Environment  History Connections  Tutorial
7 Filter ol 2 i ™ importDotaset ~ & List

> Age Sex HTN_Med Race & Global Environment =

1 1 50 M 0 1 Data

2 2 57 M 3 3 © pat_info 10 obs. of 5 variables

3 3 75 F 1 2

4 4 3N F ) 1

5 ) 29 F 0 1

s 6 74 M 0 4

7 7 58 F ! 2

8 8 a M 0 3

9 ) 86 M 1 4

10 10 2 M 1 1 Files Plots Packages Help Viewer

= [+ BV SR A ~oo Y Mmoo

KIRCK
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Load the previous
df example dataset

e | RCT
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Using dplyr package
under tidyverse
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Dplyr: overview

» The dplyr package helps with data manipulation by providing a set

of verbs that help with the most common data manipulation tasks:
a filter(): picks observations based on certain values
o arrange(): arranges the ordering of the rows
a select(): picks variables
o mutate(): adds new variables
o summarise(): reduces values to a single summary

»Before teaching you how to use these functions, we have to discuss
“piping” in R.

e (RCK
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11 - )
Piping
» The dyplr package offers the “piping operator” which looks like this:  %>%

»You can think of the piping operator to mean “and then”. For instance, the result from one
step is then “piped” into the next step.

»For example
filter(dataset, values=males) %>%
group_by(clinic) %>%
summarise (newvar=mean(continuous_variable))

In plain English, this would translate to, please look at my dataset called “dataset’, filter by
male values AND THEN group by clinic AND THEN summarize a new variable | will create
based on the mean of a continuous variable. It may not make intuitive sense initially but we will

practice with some examples. K m

© KIRCT
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fl |ter() fu N Ctl on Let’s start simple. Let’s filter observations to patients above the age of 60.

e R data management - RStudio

R File Edit Code View Plots Session Build Debug Profile Tools Help

9 R data management - R5tudio =

File = Edit Code View Plots Session Build Debug Profile Tools Help O -lom - B = A _Go to file/function [0 v Addins
[+ Qll '_'j"' B ET = A Go tofileffuncticn li * Addins - E‘d-libs_packages.R‘ = aboveb(

3 [ Source on Save Q /"-'-

07 4-libs_packages.R*

N L 1 #more info about a package called 'stats’
= [ [JSourceonSave | Q /° ~ 2 packageDescription(“stats™)
1 #more info about a package called 'stats' 3 .
2 packageDescription("stats") 4 ‘%Fci;eck ?\;‘aﬂame R packages
3 5 Tlibrary
4  #check available R packages b
5 Tlibrary() . ? 7 #checking to see if "tidyverse” and "foreign" packages are already installed
6 8 ijrary[::fqreign")"
7 #checking to see if "tidyverse" and "foreign" packages are already installed lg Tibrary("tidyverse™)
g ]I}E:::;E"E?EEECSZ") 11 #how to install a package Opt|0n 2:
10 12 dnstall.packages ("tidyverse")
) . 13
11 #how to install a"pqckage . . . 14 #how to use a package Make a dataset, we are
ig install.packages("tidyverse") Opt|0n 1 15 1ibrary(tidyverse) gomg to Ca” |t
14 fhﬁw fo use @ package Filter( name of dataset, 17 #using filter() function “ ”
%g ibrary(tidyverse) git ) 18 _filter(pat_info, Age-60) above60” and then
— - - 19| above60 <-filter|(pat_info, Age>60)
17 [F Filter() funct condition i ' '
17 [ETe T Tanerir 20| Vien(aboveeD apply the filter function
19
20
2_;:-‘1 (Top Level) 3 @ R data management - R5tudio
C I Terminal Jobs File Edit Code View Plots Session  Build Debug Profile Tools  Help
onsole Ermina 0 =
You can quickly see the O - 0B - ) @ & A Gotofiesunction | | [BE - Addins -
Ci/Users/Matas/Box/_Courses/R Class/R data management/
> #using FiTter() function results down here. Easy O] diibs packegesR" [ aboved
> filter(pat_info, Age=60) § — iher
# A tibble: 4 x 5 i <= = !
ID Age Sex  HTN_Med Race If yOU have a Sma” “ D Age Sex HTN_Med Race
m’b?; <dbé’;— I;r:hr} <df:l?.i\ <dlb F.; dataset. What |f you ] 5 7 | v ] 3
3 75 F 1 2 H 2 3 75 F 1 2
6 7awm 0 4 want to save it by
3 & T4 M 0 4
9 86 M 1 4 . )
making a new subset” £ 9 @M 1 4

© KIRCT
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filter() function using the dplyr package under

the tidyverse package

e R data management - R5tudic
File Edit Code View Plots Session Build Debug Profile Tools Help

> Su p p OS e yo u are O - %l=r- K B 2| A Gotofilefunction BE - Addins -

07 4-libs_packagesR* above60

Interested In identifying . ..0.0imon

:;; Tibrary()
p atl en tS u n d er th e g T?E?‘;t;régfggeisﬁuﬂf)"t1'dyver‘s.e" and "foreign" packages are already installed
ibrary("tidyverse"
. d o . = | Separate each
11 #how to install a"p@ckage §
fOI IOWI ng Con ItIOnS . ig install.packages ("tidyverse") Condltlon W|th a comma

14 #how to use a package

d Age>6o ig Tibrary(tidyverse) /
17

#using filter() function
18 filter(pat_info, Age=60)

d Indicator for hypertenSion ‘Elg above60 <-filter(pat_info, Age>60)

view(abovet0)
21

medica‘tion %g I1:1''Iter(pat_inﬂ], Age=60, HTN_Med==1, Race==3)

T
2341 (Top Level) 5

d Race:3 (HlspanIC) Console | Terminal % | Jobs

CifUsers/Matas/Bow/_Courses/R Class/R data management/
> filter(pat_info, Age>60, HTN_Med==1, Race==3)
# A tibble: 1 x 5
ID Age Sex HTN_Med Race
<dbl> <dbl> <chr> <dbl> <dbl>
2 67 M 1 3

-

© KIRCT KI
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Filter variables

» The filter() function chooses rows that meet a specific criteria.

» Suppose that we want to filter the data table to only show the entries for
which ANC HF 1s “Yes”

» To do this we use the filter()

» The filter function take the data frame as the first argument and the
conditional statement as the next.

e (RCK
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From the data frame “df _Ex”

) Rstudio

we use the filter () to select
on ANC observations that
are “Yes”

Output with only ANC_HF that
are “Yes”

File Edit Code View Plots Session Build Debug Profile Tecls Help
C -0ui- H A Go to file/function ~ Addins -
@] 4, Examples.R Q] Untitled1*
IH [|5ourceonSave | & o

1 # Date: october, 2023

2 # Title:

3 # Programmer:

4

5

3]

—————F&— filter(df_EX, ANC_HF == "vas")

9 |

91 (Top Level) =
Console  Terminal Background lobs
(B R431 . clusersfuser/desktop/mpd/
> # Date: october, 2023
= # Title:
> # Programmer:
=
=
>
=
> Tilter (df _EX, ANC_HF == "Yes") T

Mew_HF_ID Mew_ID Child_ID order_cChild EmergencyCs| ANC_HF

1 2 SEBEG 5886-1 1 NO Yes
2 2 S8BT 5887-1 1 No Yes
3 2 5914 5914-1 1 Yes Yes
4 2 5968 5968-1 1 No Yes
5 2 SeT0 SeTo=t 1 TES Yes
6 2 5976 5876-1 1 NoO Yes
7 2 5977 5977-1 1 NoO Yes
g 2 5979 5979-1 1 NO Yes
9 2 5980 5880-1 1 No Yes
10 2 5981 5981-1 1 NO Yes

bge
25
32
31
24
~33
31
30
X
23

30

Age_cat
20-35 yrs
20-35 yrs
20-35 yrs
20-35 yrs
20-35 yrs
20-35 yrs
20-35 yrs
20-35 yrs
20-35 yrs
20-35 yrs

= Run | e =+ Saur

Educ_cat Parity
< MA=
<MA=
< MA

No education
<Nas
<MA=

secondary
FPost-secondary
<MA=

< MA

el s =



If you don

D R deta mansgement - RStudio

Fie [t Code View Plots Sewson Buld Debug Profle Tooks Help
O «<Qy -3 # Gotoflef = Adding =
O 3 proyect mpan R 0 | &0k _pacragesi® pa nfo e [
1 Source on Save \/7 - *in e » Soorte -
AD "l)\d"-l]ﬂ\.kﬂl‘()' LIuyvYE 5T ~
14
15 #how to use a package
YO U can t e 16  Tibrary(tidyverse
17
18 Busing Hiiter() mction
19 filter{pat_info, Age-50)
- 20 above60 <-filter(pat_info, Age-60)
21  view(aboveb0)
. 22 filter(pat_info, Age-60, HTN.Med-=1, Race==3)
>3
21
26
eg
u 28
] 29
30
- 3
2filter '
33 g
[] VAL = -y
m Top Levell & RScnpt 2
Console  Terminal Jobs o [}

and you will receive
more information

regarding the function

In the bottom right

window.

’t know what a function does...

Envitonment  History  Connections  Tutorial

=

7% * |mport Datesst + &

% Glcbal Emircoment v

pata
pat_info 10 obs, of 5 variables
More information will
populate down here:
Flles  Plots  Packages Help  Viewnt

D
R Linear Filtering on a Time Senes -

fitter {stats)

Linear Filtering on a Time Series

Description
Applies linear filtering 1o a univariate bme series ar to each series separately of a muitivanate time seres
Usage

filver(x,

sides » 2,

filter, *

. "recurvaive®),

Arguments

x a unvariate or multivanate ime senes

filte & vector of filter coefficients in reverse time order (as for AR or MA coefficients)

method Ether "convolution” OF "racursive® (and can be abbreviated) H "convoluzion™ al
sides for convolubon fiters only. if sises = 1 the fiker coefficients are for past values only, if aic

but if # is even, mare of the filler is forward in time than backward
for convolution fters only. If TRUE, wrap the Mter around the ends of the senes, otherwise 3

for recursave filters only. Specifies the nitial values of the time senes st prior to the start va

Details



Arrange function

» Arrange () orders the rows of a data frame by the values of selected columns.

The arrange() function takes two arguments:

» The data frame to be reordered.
» A column names, in the order that the rows should be reordered by

The arrange() function will sort the rows of the data frame in ascending order by
default, but you can specify descending order by using the desc() function.

e (RCK
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arrange() function

Suppose you want to arrange your data in ascending and then descending order by age.

@ R data management - RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help

Q- Ol =~ = || A Gotofileffunction [F5 - Addins -

@7 4-libs_packages.R
v - [ Source on Save Q /" -

7 #check1ng to see 1T "tidyverse” and "foreign" packages are already installed
& Tibrary("foreign™)

9 Tibrary("tidyverse™)

10

11 #how to install a package

12 dnstall.packages("tidyverse")

13

14 #how to use a package

15 Tibrary(tidyverse)

16

17 #using filter() function

18 filter(pat_info, Age-60)

19 aboveb( <-filter(pat_info, Age=60)

20 wiew(abovet()
22

N You can re-arrange by age in

2 ascending order (default is ascending)

21 filter(pat_info, Age-=60, HTN_Med==1, Race==3)
24 |arrange(pat_info, Age)
281 (Top Level) 3

Console  Terminal Jobs

C:/Users/Matas/Box/_Courses/R Class/R data management/

> #arrange
> arrange(pat_info, Age)
# A tibble: 10 x 5
ID Age Sex  HTN_Med Race
<dbl> <dbl> <chr> <dbl> <dbl>
10 22 1
29
31
41
50
58
67
74
75
86

WO WGy R~ oa s
ETMEZE=EZETM=EZE=ZTTNE
HHEHOoOHFHOoODOoDOoDOH
N I TV TSRSy

© KIRCT

e R data management - R5tudio
File Edit Code View Plots Session Build Debug Profile Tools Help

O-%m|=-H B = | A Gotofile/function 55 - addins -
@7 4-libs_packages.R*
=] & B | ISourceon Save Q /' -
= e ey e - e e =

8 11brary( fore1gn )
9 Tibrary("tidyverse™)

11 #how to install a package
12 install.packages("tidyverse™)

14 #how to use a package
15 Tibrary(tidyverse)

17 #using filter() function

18 filter(pat_info, Age>60)

19 above60Q <-filter(pat_info, Age=60)
20 wview(above&0)

g% :i'lter(pa.t_info, Age>60, HTN_Med==1, Race==3) |f you Include the
arrange . “ ” .

gfg‘ e e desc” option you can

= arrange by

26:1 (Top Level) =

Console  Terminal Jobs

descending order by
C:/Users/Matas/Box/_Courses/R Class/R data management/

> arrange(pat_ 1nfn desc(Age)) Eig;f?
# A tibble: 10 x
ID Age Sex HTN_Med Race
<dbl> <dbi> <chr> <dbi> <dbl>
86
75
74
67
58
50
41
31
29
22

O 00 R O WD
ZTMMEEZTN=E2=2T=2
HO OO MO
[ T S VRN Ny U
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Classwork;
Use the df_example dataset

» Arrange the variable Age in ascending order

»Arrange the variable Age in descending order

e (RCK
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) Rstudio

File Edit Code View Plots Seszsion Build Debug Profile Tocls Help

O -8 <~ H B & A Gotofiefunction ~ Addins -
@7 4, Examples.R* df_EX_Child df_EX Q7 urtitled1*
; H SourceonSave | O ¢ | § *Run | "=
1 # Date: october, 2023
—Arrange thevariable ————— 2 # Title:
) ) 3 # Programmer
4—
Age in ascending 4
order 2
L 7 arrange(df_Ex, age)
8
T arrange(df_Ex, desc(age))
10
11
. < 12 |
Arrange the variable e
Age in ascending
order
121 (Top Level) =
Console Terminal Background lobs
(R RA43.1 . clusersf/user/desktop/mpd/
= arrange(df_Ex, age) - |
New_HF_ID New_ID Child_ID order_child EmergencyCs ANC_HF |Age | Age_cat
1 5 153306 15506-1 1 NO Yeas 9 [9-19 yrs
2 25 105037 105037-1 1 Yes No| 14 [9-19 yrs
3 2 760 7060-1 1 Yes Yes | 15 [9-19 yrs
4 3 11673 11673-1 1 NO No| 15 [9-19 yrs
5 5 1e0le 16016-1 1 Yes Yes | 15 [9-19 yrs
Age arranged in ascend|ng < & T—36126—H6h26-1 1 MO Mo| 15 [9-19 yrs
7 5 185369 18365-1 1 ¥es Mo 15 [9-19 yrs
order 8 2 5892  5§9z2-1 1 NO  <NA>| 16 |9-19 yrs
9 2 7614 7 otd—t - = ey HA=y 16 B9-19 yrs
10 2 7621l 7H2l1-1 1 NO Yes | 16 [9-19 yrs
11 3 9893 9893-1 1 NO Mo 16 [9-19 yrs
12 3 10376 10376-1 1 Yes No| 16 |9-19 yrs
13 3 11360 11360-2 2 NO Yes | 16 [9-19 yrs
14 4 13712 13712-1 1 NO Yes | 16 (9-19 yrs
15 4 13929 13529-1 1 NO Yes| 16 |9-19 yrs




Select variables

The select() function in R Is used to select specific columns from a data frame

that we want to work with.

The select() function takes two main arguments:

select() takes a data frame as its first argument.

*The subsequent arguments specify the columns to keep:
*You can use column names directly.

*You can use numerical indices to refer to column positions (e.g.
4,5, 6).

*The result is stored in a new data frame (selected_df) containingKl m
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select() function

You may work with large datasets with 100+ variables. However, you may be interested in only
20 variables. You can use the select function to “select” the variables/columns you want.

e R data management - R5tudio

File Edit Code VWiew Plots Session Build

Debug  Profile Tools Help

O-C -5 | & A Gotofilefunction 5 - Addins -
@7 4-libs_packages.R*  subdats
A k4 (] Source on Save Q ‘f.f‘"
11 #how to install a package
12 install.packages("tidyverse")
13
14 #how to use a package
15 Tibrary(tidyverse)
16
17 #using filter() function
18 filter(pat_info, Age-=60)
19 aboveb0 <-filter(pat_info, Age=60)
20 wview(aboveb()
21 filter(pat_info, Age->60, HTN_Med==1, Race=—=3)
22
23 #arrange
24 arrange(pat_info, Age)
25 arrange(pat_info,desc(Age))
26
27 |#select
28 |subdata <- select(pat_info, ID, Sex, Race)
29 |view(subdata)
30 |
301 (Top Level) =
Console  Terminal Jobs

C:/Users/Matas/Box/_ Courses/R Class/R data management/
> #select

> subdata <- select(pat_info, ID, Sex, Race)
> view(subdata)

>

Here, we are creating a smaller
dataset called “subdata” and
selecting only the following variables:
ID, Sex, and Race

9 R data management - Rstudic
File

o

- | O

Edit

Code

View

e il

@7 4-libs_packages.R*

W =] & b s W R =

=
=

o7 Filter

L v R I = Y L N L~ B

—
=

Sex

il

= = =

Plots

a

Session Build  Debu

subdata

Race

© KIRCT

M Go to file/fun

e T

e VE N L B N

KIRCK
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select() function

What if you want all of the variables EXCEPT for a select few? We can include the “!” that
translate to “NOT” in R.

9 R data management - R5tudic
File Edit Code View Plots Session Build Debug Profile Tools Help

Q|- OF =~ = A Go to filefunction

@7 4-libs_packages.R subdata2

14
15
16

17
18

I:ISourceon Save | Q /' -

#how to use a package
Tibrary(tidyverse)

#using filter() function
filter(pat_info, Age>60)

abovebd <-filter(pat_info, Age=60)
view(abovebs0)

filter(pat_info, Age-=60, HTN_Med==1,

#arrange
arrange(pat_info, Age)
arrange(pat_info,desc(age))

#zelect
subdata <- select(pat_info, ID, Sex,
view(subdata)

|55 = Addins ~+

Race==3)

Race)

subdata? <- select(pat_info, !Race)
view(subdata?)

Console

(Top Level) &

Terminal Jobs

Ci/Users/Matas/Box/_Courses/R Class/R data management/

= subdata?z =- select(pat_info, !Race)
- yiew(suhdataE)

© KIRCT

@ R data management - R5tudio

File Edit Ceode View
O - O | =~
@7 4-libs_packages.R
= F 57 Filter
1D Age
1 1
2 2
3 3
4 4
5 5
[} i}
i 7
Here, we are instructing R to create a S —
dataset called “subdata2” and include 10 10

all variables except for Race. Notice
the ! in front of the variable Race.

50
67
75
31
29
74
58
41
af
22

Plots

Session Build Debug Profile T

subdata2

Sex

=T || 2| T E(Z

A Go to fileffuncticn |

HTN_Med

e T T e MR R R Y

KIRCK
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Select variables

»Here's a question leading to the answer on using select() in R:

»You have a data frame named df example containing several
variables.

»However, you're only interested in working with four specific variables:
"4", "5" "6", and "Parity".

»How can you efficiently select these four columns from df _example
and create a new data frame containing only these variables for further

analysis? Kl m



https://kirct.com/
https://kirct.com/

select() takes the data frame (df _example) as its first argument.
*The subsequent arguments specify the columns to keep:

*You can use column names directly (Parity).

*You can use numerical indices to refer to column positions (4, 5, 6).

*The result is stored in a new data frame (selected_df) containing only the chosen
columns.

e (RCK
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We use the select () to
select the variables 4,5,6
and parity

A

) RStudio

A

print() will print the output
in the console

Console showing the
selected variables

File Edit Code WView Plots Session Build Debug Profile
Q- O = R e A Go to filefunction
D] 4, Examples.R df_EX @ Untitled1=
5 kH [ Scurce onSave | & -
1 # Date: october, 2023
2 # Title:
3 # Programmer:
4 #F
5 #
& #
7T #F
8 exampl_1 <=- df_Ex =%
g select(d:6, Parity) =%
10 primt ()
11 #
12 #
12:2 [Top Lewvel] =
Console Terminal Background lobs
(R RA43.1 . cfusersfuser/desktop/mpd/
= # Date: october, 2023
= # Title:
= # Programmer:
= F
= F
> ¥
= ¥
= exampl_1 =<=- df_Ex =%
+ select(4:6, Parity) =%
+ primt ()
order_Child EmergencyCs ANC_HF Parity
1 1 MO A
2 1 MO < MA
3 1 MO < MAC
4 1 MO WA
5 1 [l Yeas
(& 1 MO Yas

W D DR

Toecls Help

= Addins -



»You have a data frame named df example containing several
variables.

»However, you're only interested in working with four specific
variables: "4", "5", "6", "Parity”, Age cat, and ANC_ HF.

»How can you efficiently select these four columns from df example
and create a new data frame containing only these variables for
Participants that respond YES to the variable ANC_HF (attended

ANC at the health facility)
K|R0~
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¢ Rstudio

File Edit Code VWiew Plots Session Build Debug Profile Tools Help

We use the select () to © -loml& - H B & || A Gotofiesfunction - Addins -
select the variables 4,5,6 © | 4. ExamplesR af_Ex ©'] untitied=

i ; = Source on Sawve Q, -
and pa“ty # Date: october, Eﬂzﬂﬂ

# Programmer :

7
#
#
#

df _Ex 20=%9%
select{4:6, Parity. ANC_HF, Age_cat) 26=%

i
Db s Bk

The filter () will give an

: Ffilter (ANC_HF== "Yes"} =%
output for observations 11 orime (O
only of patients that 2 A
satisfy the answer YES
to the variable ANC_HF e EEeEEl e
Console Terminal Background lobs

(' R A4.3.1 . c/usersfuser/desktop/mpdy/

= # Date: october, 2023
= # Title:
= #F Programmer :
- #F
=
= #F
= #F

The output shows data .  dF_Ex %%

i + select(4:6, Parity. ANC_HF, Age_cat) =%
Only for patlents who + Tilter (ANC_HF== "Yes"} 2=%
attended ANC at the +  print() s 3
. Order_Child EmergencywCs |ANC_HF |Parity Age_cat

health facility 1 1 NO ves 0 20-35 yrs
2 1 MO Yas 2 20-353 wrs
=] 1 VES< es . 2 20-35 wrs
4 1 MO es 1 20-35 wrs
5 1 Yes as O 20-35 wrs
- | Bl C "\.-’.-:--:J 1 Fi_2E Ll K



Mutate function

Imagine you're decorating a room:

'mutate() is like adding new furniture or accessories to enhance the
space.

*|t lets you create new columns (furnishings) in a data frame (room),
based on existing data (the room's foundation).

e (RCK
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How it works:

1.Specify the data frame: Tell mutate() which data frame you want to modify, like
choosing the room for decorating.

2.Define new columns: Name the new columns you want to add, like picking out
specific furniture pieces.

3.Provide values: Describe how to calculate or create the values for these new
columns, using existing data from other columns in the data frame. This is like
arranging the furniture and accessories in the room

e (RCK
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mutate() function

Console  Terminal Background Jobs
Select () is used to select specific R R43.2 - c/users/LENOVO/adrenals/
> result <- df %%
columns from the df dataset. L select(New_ID, Age, Parity) %%
+ mutate (Age_norm = Age / mean(Age, na.rm = TRUE))
A > # Print the result
> print(result)
New_ID Age Parity Age_norm
1 5882 28 2 0.9631689
| Untitled1* 2 5883 33 1 1.1351633
7 3 5884 34 1 1.1695622
. SourceonSave | 4/ - 4 5885 23 0 0.7911744
25 5 5886 25 0 0.8599722
26 6 5887 32 3 1.1007644
27 7 5888 37 2 1.2727589
28 R CRRQ 20 21 RQRATNEERT
29 syult - df 29
30 select(New_ID, Age, Parity) %% P
31 mutate (Age_norm = Age / mean(Age, na.rm = TRUE)) =
B2
33 # Print the result
g‘g print(result) Mutate() is used to create a new column called
36 ’ "Age_norm" by dividing the "Age" column by the
37 u " . . e
28 mean of the "Age" column (excluding missing

39 values). KI m
40
43 © KIRCT
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Group_by function

» A common operation in data exploration is to first split data into groups and
then compute the summaries for each group.

»the group _by() function (from the dplyr package) help us do this.

» The group_by() function takes a data frame and organize it using a specified
primary variable

e (RCK
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Code syntax

»group_by (data, variables)
Where
»data: 1s the data frame to be grouped

»Vvariables: are the variables to group by

e (RCK
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We can then summarise the data after grouping,

»Summarise () applies a summarization to each group of observations
separately

e (RCK
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Summarise function

» The summarise() function in R is used to summarize a data frame into a new
data frame with fewer rows and columns. (It is part of the tidyverse package)

summarise() takes two arguments:

»data: The data frame that you want to summarize.

»>expr: A list of expressions that you want to use to summarize the data. Each
expression should return a single value.

e (RCK
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summarise() function
The summarise function collapse data depending on what you request

9 R data managerment - R5tudic
File Edit Code View Plots Session Build Debug Profile Tools Help

Q- Cx| =~ 5 || A Gotofileffunction |55 = Addins ~
@7 4-libs_packages.R
| - |:|Source-;:|n Save Q / -
21 fi1tér(pat_iﬁfu, Age>60, HTN_Med==1, Race==3)
22
23 #arrange

24 arrange(pat_info, Age)

25 arrange(pat_info,desc(Age))

26

27 #select

28 subdata <- select(pat_info, ID, Sex, Race)

29 view(subdata)

30

31 bdata?2 «- select(pat_info, !Race) . . .

3 View(subdatay) oo Here we are instructing R to provide a
33 .

34 #mutate new row calculating the mean of Age

35 addcol <- mutate(pat_info, senior= ifelse(Age>=65, 1, 0)) . ) “ -
36 _vien(addcol) which we are calling “meanage”)
38| #summarise

39| summarise(pat_info, meanage = mean(Age))
40 |

40:1 (Top Level) &

Conscle  Terminal Jobs

C:/Users/Matas/Box/_Courses/R Class/R data management/ ReSUItS are presented beIOW_ The
> #summarise .
> summarise(pat_info, meanage = mean(Age)) average age Of the Sample IS 533
# A tibble: 1 x 1
meanage
<db 1>
53.3

© KIRCT
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summarise() function
The summarise function collapse data depending on what you request

@ R data management - R5tudio
File Edit Code View Plots Session Build Debug Profile Tools Help

O - Cr| =~ = | | A Gotofile/function |55 - Addins -
07 4-libs_packages.R
& & [ Source on Save Q /' -
e AL UM U T
26
27 #select

28 subdata <- select(pat_info, ID, Sex, Race)

29 view(subdata)

30

31 subdata2 <- select(pat_info, !Race)

32 view(subdata2)

33

34 #mutate

35 addcol <- mutate(pat_info, senior= ifelse(Age>=65, 1, 0))

36 view(addcol)

37 . .
38 #sunmarise Here we are instructing R to group by

39 summarise(pat_info, meanage = mean(Age))

2 the variable Race AND THEN give us

41| #combining functions with the piping operator

42| pat_info %=%

43 group_by(Race) %=% the mean age Of eaCh gI’OU p
44 summarise(meanAge= mean(Age))

as]| |

45:1 (Top Level) =

Console  Terminal Jobs

C:/Users/Matas/Box/_Courses/R Class/R data management/
> pat_info %%
+ group_by(Race) %%
+ summarise(meanAge= mean(Age))
“summarise () ungrouping output (override with ~.groups’ argument)
# A tibble: 4 x 2
Race meanAge
<dbl> <dbi>

1 33
2 66.5
3 54
4 80

© KIRCT
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»Scenario: suppose we want to compare the statistics for those who had Emergency

CS versus those did not.

»This can be done in R using the group_by function, which works together with

functions like summarize to re-organise a data frame by one of the given variables

»Functions such as Sum and Mean can be used in combination with group by in R to

calculate data as organized by variable.

»Class work; show the Emergency CS and mean statistics of Age, from the

df example dataset using group_by and summarise function

e RCK
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References/helpful resources

» https://lwww.datacamp.com/community/tutorials/r-packages-
guide

» https://www.tutorialspoint.com/r/r _packages.htm#:.~:text=R%20
packages%20are%20a%20collection,needed%20for%20some%
20specific%20purpose.

» https://www.analyticsvidhya.com/blog/2019/05/beginner-guide-
tidyverse-most-powerful-collection-r-packages-data-science/

e
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/‘
using group_by and )
summarise function to get )
the mean age

-~

A

Output of the code

N

@7 Untitled1*

= & = [ | Source on Save O., // -

22

36

37

38

39

40 em_cs_grp <- df %%

41 group_by(EmergencyCs) %>%

42 summarise (mean_age = mean(Age,

43 print()
44
45
46
47
48
49
50
51
52
53
54
55
44:1 (Top Level) 2

Console Terminal Background Jobs

-

‘B R4.3.2 - c/users/LENOVC/adrenals/

> #

> #

> em_cs_grp <- df %>%

+ group_by(EmergencyCs) %=%

+ summarise(mean_age = mean(Age,
+ print()

# A tibble: 3 x 2

EmergencyCsS mean_age

<TAt> <ab 1>
0 29.0
1 29.4

NA 29.8
_>

na.rm

na.rm = TRUE)) %=%

TRUE)) %%
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