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The R Project for Statistical Computing

Getting Started

R is a free software environment for statistical computing and graphics. It compiles and runs on a wide
variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN
mirror.

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.

News

+ Rversion 4.1.0 (Camp Pontanezen) has been released on 2021-05-18.
+ Rversion 4.0.5 (Shake and Throw) was released on 2021-03-31.

+ Thanks to the organisers of useR! 2020 for a successful online conference. Recorded tutorials and
talks from the conference are available on the R Consortium YouTube channel.

« You can support the R Foundation with a renewable subscription as a supporting member

News via Twitter
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CRAN Mirrors

The Comprehensive R Archive Network is available at the following URLs, please choose a location close to you. Some statistics on the status of the mirrors can be found here: main page,

windows release, windows old release.

If you want to host a new mirror at your institution, please have a look at the CRAN Mirror HOWTO.

0-Cloud
hittps://cloud.r-project.org/
Algeria
hitps://cran.usthb.dz/
Argentina
http:/mirror.feaglp unlp.edu.ar/CRAN/
Australia
https://cran.csiro.aw/
hittps:/mirror.aarnet.edu.an/pub/CRAN,
https://cran. ms unimelb.edu.an/
hittps:/cran.curtin edu.an/
Ausiria
https://cran. wu.ac.at/
Belgium
hittps://'www.freestatistics.org/cran/
hittps:/fip.belnet.be/mirror/CRAN/
Brazil
hittps://nbegib.uese.br/mirrors/cran/
hittps:/cran-r.e3slufpr.br/
https://cran.fiocruz.br/
hittps://vps fimvz.usp. br/CRAN/
hittps:/brieger.esalg.usp.br/CRAN/
Bulgaria

hittps:/ftp.uni-sofia.bg/CRAN/

Automatic redirection to servers worldwide, currently sponsored by Rstudio
University of Science and Technology Houari Boumediene
Universidad Nacional de La Plata

CSIRO

AARNET

School of Mathematics and Statistics. University of Melbourne
Curtin University

Wirtschaftsuniversitit Wien

Patrick Wessa
Belnet, the Belgian research and education network

Computational Biology Center at Universidade Estadual de Santa Cruz
Universidade Federal do Parana

Oswaldo Cruz Foundation, Rio de Janeiro

University of Sao Paulo. Sao Paulo

University of Sao Paulo, Piracicaba

Sofia University
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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:

s Download R for Linux (Debian, Fedora/Redhat, Ubuntu)
* Download R for macOS
e Download R for Windows

R is part of many Linux distributions, you should check with your 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 you do not know what this means. you probably do not want to do it!

o The latest release (2021-05-18, Camp Pontanezen) R-4.1.0.tar.gz. read what's new in the latest version.

* 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.

« Source code of older versions of R is available here

* Contributed extension packages

Questions About R

« 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?

Ris ‘GNU S, a freely available langnage and environment for statistical computing and graphics which provides a wide variety of statistical and graphical techniques: linear and

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

minimize network load.

M Jo¥l Byall R o ¢l Minstall R for the first time" Ll o/ :4 glasl

R for Windows

Subdirectories:

Binaries for base distribution. This is what you want to{install R for the first time.

base

Binaries of contributed CRAN packages (for R == 2.13.x; Tiran we-I=tgges). There is also information on third party software
contrib . . . . L =

available for CRAN Windows services and corresponding environment and make variables.

Binaries of contributed CRAN packages for outdated versions of R (for R < 2.13.x: managed by Uwe Ligges)

old contrib
Tools to build R and R packages. This is what you want to build your own packages on Windows, or to build R itself.

Riools

Please do not submit binaries to CRAN. Package developers might want to contact Uwe Ligges directly in case of questions / suggestions related to Windows binaries.

You may alse want to read the R FAQ and R for Windows FAQ.

Note: CRAN does some checks on these binaries for viruses, but cannot give guarantees. Use the normal precautions with downloaded executables.
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R-4.1.0 for Windows (32/64 bit)

megabytes, 32/64 bit)

Download R 4.1.0 for Windows (g
I

nstallafismarmhe UCTions
New features in this version

If you want to double-check that the package you have downloaded matches the package distributed by CRAN, you can compare the mdSsum of the .exe to the fingerprint on the master
server. You will need a version of md3sum for windows: both graphical and command line versions are available.

Frequently asked questions

¢ Does R run under my version of Windows?

¢ How do I update packages in my,_previous version of R?
« Should I run 32-bit or 64-bit R?

Please see the R FAQ for general information about R and the R Windows FAQ) for Windows-specific information.
Other builds
 Patches to this release are incorporated in the r-patched snapshot build.
¢ A build of the development version (which will eventually become the next major release of R) is available in the r-devel snapshot build.

¢ Previous releases

Note to webmasters: A stable link which will redirect to the current Windows binary release is
=CRAN MIRROR>/bin/windows/base/release html.
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DOWNLOAD  SUPPORT ~ DOCS  coMMUNITY G

Products ~ Solutions ~ Customers Resources ~ About ~ Pricing

RStudio Server Pro isnow

GStudio” Workbench

The best solution for data science teams that use R and
Python, now with VS Code.

READ THE BLOG POST

S—
Liberty 7
%ﬁf&ﬂa‘l Walmart janssen J© accenture @/
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Download the RStudio IDE

rhe RStudio IDE is a set of integrated tools designed to help you be more
yroductive with R and Python. It includes a console, syntax-highlighting
xditor that supports direct code execution, and a variety of robust tools RStudio’s recommended professional

or plotting, viewing history, debugging and managing your workspace. data science solution for every team.
RStudio Team is a bundle of RStudio’s

popular professional software for data

Choose Your Version & .
GStudlo Team

LEARN MORE ABOUT THE RSTUDIO IDE X
analysis, package management, and

sharing data products.

Learn more about RStudio Team

RStudio Desktop RStudio Desktop Pro RStudio Server RStudio Workbenche

Open Source License Commercial License Open Source License Commercial License
Free $995 Free $4,975
Jyear fyear

(5 Named Users)

w Learn more Learn more Evaluation | Learn more
Integrated Tools for R v v v v

Priority Support v v
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1 s Install R.  Rstudio requires R2.0.12.

2 « Download RStudio Desktop. Recommended for your system:

DOWNLOAD RSTUDIO FOR WINDOWS

1.4.1717 | 156.18MB

All Installers

Linux users may need to import RStudio's public code-signing key prior to installation, depending on the operating system's security policy.

RStudio requires a 64-bit operating system. If you are on a 32 bit system, you can use an older version of RStudio.
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Fedora 18/Red Hat 7

Fedora 28/Red Hat 8
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OpensSUSE 15

Download

&

s

E Y

RStudio-1.4.1717.exe
RStudio-1.4.1717.dmg
rstudio-1.4.1717-amd64.deb
rstudio-1.4.1717-x86_64.rpm
rstudio-1.4.1717-x86_64.rpm
rstudio-1.4.1717-amd64.deb

rstudio-1.4.1717-x86_64.rpm

Size

156.18 MB

203.06 MB

122.51 MB

138.42 MB

138.39 MB

123.29 MB

123.15MB

SHA-256

71b36e64

2c2549d

e27b2645



Rstudio :dg=lo ;o Olesane il g/ bamliw oy o lsdl Gowldl 5lex e RStudio Jx

O e
G G ke e Ben e o Dy Rth e
o -y e .

L e

b mmmien g P
1 rmifint = Taid

7 praphdc.offi

B iy

8 snarcTiss

)

& F 10 Pwparatio

35 Ui

art”, "partykit”
T, CareT”
-

B myfscksges = ol
]

19
il Beverim’ , reinagel
12 serlTeaLa’led

18 19 tergifirotlmial led

18 inutadl. peckages (rotEmtalled)
15

1%

1T denisibbelsamely (myreriapes, 11hary, (harater, mly - T, guierly
18 oadfonlsidecioe - ‘wis', guiel - T

18 ool bora Lo ipas P99 F Disable scianiil
e

gpdendro’ |, “gaparty’
“ghem”, 'maryics”
P R T L

e Pakaga | | (e Packeges N0 romases oLl ledl melages

RStudio awiwdl

= Py G R

o ' O bl g
N =
o, TuEl
characterintice
& ke ake]
ol i Pmar i

P e

W oga. ot | wvarishig
ohr [L:Ba0) T ET T 2Tt

aie [L2d] "1™ "pecile™ "

| B Lisy of 18

foev_tas1 List af 17
o datal #3086 abs. of § varisle

) o st rame 200000 obd. of L6 variables
o dLiaf ramel inal S00000 ok, of L6 variables
o dnte's & oba. of 1 varishies
o dutasink $0000) obn . of 1) varisbbes

OdstaFarticipation FHl aba. of 7 varisgle

i [Bd] "3T WlemarT 6 TusgEe
whe [E0R] "B "1 "ma™ “wea™ "wn® "ver"

o g e

agalgll .3

e

v §
BIRTP bt on met Sebrifind. sevesing gassism
v

E ¥
}

O dstafarticipation® MWl obs. of 7 warisdles
L -
s i ‘u,3
: —
e | T S -
= - g :
£1 | ; 5
i 1] ] -
E %11 i
) H "
\ .
\ i
z 4 H -
] 1
y . .=
4 '
oy L
2 4 —— .
—
¥ r - T T T
] R »a wa ]
2| Lo

daxlyag lghisg Jgayll of domaydl Oladed]l o gas HUS Say o Hraall Jo¥l wyl Laugs
aiass aayi ! Gl Olagdadl bglas asig (ULl aclgd

Q') MasterR*
1| | Dsourceonsave | G # - i -+ Run

1 rm(list = 1s())
2 graphics.off()
3 gcO)
4 startTime = Sys.time()
5
6-# 1| Preparation ——— -
7-#1.1] ribraries ——--——1-—-—-—+-—— -
8 myPackages = c('readx1","gridextra', 'rpart', 'partykit', "ggdendro', 'ggparty’,
] 'factoextra', "ppcor’', 'gimnet', 'caret', "gbm', "Metrics"',

10 'cobalt','gtools’', '"fastDummies', "'openxlsx’', "extrafont',

11 "here', "tidyverse', 'reshape2')

12 notInstalled = myPackages|!(myPackages
13- if(length(notInstalled)) {

14 install.packages (notInstalled)

15- 1

17 dnvisible(sapply(myPackages,
18 Tloadfonts(device = 'win', quiet = T)
19 options(scipen =

21-# 1.2] Initial values
22 # 1: English.
23 # 0: Another.
24 [language = 1

241 1.2| Initial values 5

%in%

Tibrary, character.only = TRUE,

rownames (installed.packages()))]

quietly = TRUE))

999) # Disable scientific notation.

= | _# Source

=

U |

»

-
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Environment  History  Connections  Tutorial =1
= [ | % import Dataset =+ | & List = -

i ~ | Ik Global Environment ~

Oc.t1tl 8 obs. ot 1 variable ~
characteristics chr [1:140] "™ 1™ ™ 2™ " 3" " 4w nwognmowognonoynonog
clusterLabel chr [1:4] "1" "Cluster" "Cluster" " azax3"
confirmation chr [1:8] "1" "2" "No" "ves"™ "No" "Yes" "aao" "u<"
correctionDecile chr [1:4] "1" "Decile" "D" "a"

Dct List of 15

Dcv_Tasl List of 12

O dataF 6006 ohs. of 3 variables

O dataFrame 40000 obs. of 16 variables

O dataFrameFinal 40000 obs. of 16 variables

O dataFs 6 obs. of 2 variables

O dataMini 40000 obs. of 33 variables

@ dataParticipation 2941 obs. of 7 variables

@ dataParticipationT 2941 obs. of 7 variables -
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@ Untitled1*

1 Tibrary(mMass)

2
3

3

IH CSourceonSave | & # -

(Top Level =

=D
m- =+ Source = | =

Run the current line
or selection
(Ctrl+Enter)

R Seript =

il pjs 5
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Files  Plols

@ o

Flame

User Litsrary

g

abind
askpass
agtertthat
backports
bass
basebdenc
BH

blob

boot
broom
bslik
cachemn
callr

car
carData
caret
cellrmnger
checkmate
class
chassint
ch

chipr

Help  Wiewser

Deescription

Combine Multidimensional &rrags
Safe Password Entry for R, Git, amg SSH

Irstall Packages

Install froms #) Configuring Repositories

| Repository (CRAM) -

Backages (separats multiple with space or commal: LOBS

I: ggplot ————————,

ggplot multistats

ogplot2 meDrive/Documeantos/FrR-4_1.0Mibrary [Defa «
ggplotmouies

ggplotiszist Toass
gaplotgu

ggplotity

goplothyExra

Ervstall Cancel

Translate Spreadshect Cell Ranges to Rows and Colemns
Fast and Versatile Argurment Checks

Functions for Classifucation

Choose Univanate Class Intarvals

Helpers for Developing Command Line Interfaces

Fead and Write from the Systern Chpboard

[T S S T SPIT _SSIY r p F
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“ersion

1.4-5
1.1
021
12.1
<4.1.0
0.1-3
1.75.0-0
124
1.3-28
0.7.6
0257
1.0.5
3.7.0
3.0-10
30-4
6.0-B8
1.1.0
20,0
7.3-19
0.4-3
2.5.0
0.7
CEE ]
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1 1nstall.packagesC"ggplot2"™)
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@] Master.R* @] Untitled1*
£ H source on Save | G / -| § | *= | | Source ~
1 #Types of variables
2 A=4.5
3 B="House"
4 C=FALSE
5
6 #To see the variable in the console
7 q
T2 (Top Level) =
Console Terminal Jobs

C:/Users/gnp12/OneDrive/Escritorio/ESCWAJESCWA/

> #Types of variables

> A=4_5

> B="House"

> C=FALSE

>

> #To see the variable in the conscole
= C

[1] FALSE

>

=0

R Script &

=0

Environment History Connections Tutorial
ol | #* Import Dataset ~ s
R - 1 Global Environment ~
values
A 4.5
B "House"
C FALSE
Files Plots Packages Help Viewer
Ol install | @ Update
Mame Description
User Library
abind Combine Multidimensional Arrays
askpass Safe Passwaord Entry for R, Git, and
SSH
assertthat Easy Pre and Post Assertions
backports Reimplementations of Functions
Introduced Since R-3.0.0
+| base The R Base Package
basebdenc Tools for basefd encoding
EH Boost C++ Header Files

sl

=0
List = -

=0

Versi...

14-5
11

0.2.1
121

41.0
0.1-3
1.75.0-




A Olynall e ey lly dedl ely plecs (4 1 0 sobaudl) salg¥l bohas Laas symay (1)
ol yee s 1ol bad oy lady Suyl 13]g @Soudll Basg Lo sahad o) Wil Y] lgdsym caand

€ Jlaall b Jlsdl 90 S (s dall

030 &S soy yandl Belyd BlaY R praliy meacd @i 489 g 1o Ll palo¥l bghas jas ko ()
welagd sl Lo Jgud dummayd] cliladdss )| Slidss 88LoY dolascinl Say S dadall

cilgaiall 8

i) Ol ydnall gean Mo 1as-lgll ¢ adl &i13 Ol sdzall pany (il aoall ga R 8 35T Ll yaue
Agdibaie Olydnn ol Byol a8y Ol yshza s o doall

@] Master.R* @] Untitled1*
I (Sourceonsave | Q A+ i
1 #Vector variables
2 A=c(1,2,3)
3 B = c("blue","red","yellow")
4 C = c(TRUE, FALSE, FALSE)
5
6 B
7
8 B[1:2]]

87 (Top Level) &
Console  Terminal Jobs

Ci/Users/gnp12/OneDrive/Escritorio/ESCWA/ESCWA/

> #Vector variables

> A =1c(1,2,3)

> B = c("blue","red", "yellow")
> C = c(TRUE, FALSE, FALSE)

>

> B

[1] "bTue™ "red" "wellow"
>

> B[1:2]

[1] Ilb'luell Ilredll

>

=0

=+ | "% | Source v

R Script &

=0

-

Environment
< H
R » | 7 Globa
values

A

B

C

Files  Plots

O instan | @

Marme

User Library
abind

askpass

assertthat
backpaorts

< basze
basebdenc
EH

blob

#* Import Dataset =

History  Connections  Tutorial |

l/ List = =

Environment =

num [1:31 1 2 3
chr [1:3] "blue" "red" ".
logi [1:3] TRUE FALSE FA_.

Packages Help  Viewer |
Update
Description Versi..
Combine Multidimensional Arrays  1.4-5
Safe Password Entry for R, Git, and 1.1
SSH
Easy Pre and Post Assertions 0.2.1
Reimplementations of Functions 121
Introduced Since R-3.0.0
The R Base Package 410
Tools for bas=64 encoding 0.1-3
Boost C++ Header Files 1.75.0-
0
A Simple 53 Class for 1.21

Representing Veectors of Binary

Z&ii>3bﬂ|L§?Jg9

dadl8 J51s yolall gan 2a5 g dlula |y Al (o) dls plasewl @z (Slgaaall slzsd (1)
num = A ssgzall ] sl Maa Sl ol (8 sutuall bog (8 dagalall Oyl dlasdo (Sago ()
3 @81 I 1 @Bl (yo dusygie OIS S] A5 5201 Suhy ao [1:3] 3akasg a8y suiie Gl asdy lay

(o lisll 4818 @Soudll Busg (o395 (6 saw) B J2allS canall clenzul wie (7)
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cilaganall .9

44859 (Dlbsanall yogh £aS Il Jluall o g ST olasl &3 gy wlgzal) dgyline Ol gaaall

lgladl
1 #Vector variables R~ 1 Global Environment =
2 A=c(1,2,3) Data
i B = cl4,5,6) C num [1:2, 1:3]1 1 4 2 5
- - B D num [1:3, 1:2] 1 2 3 4
5 #Join them into matrices [ : ]
6 C = rbind(a,B) values
7 D = cbind(A,B) A num [1:3] 1 2 3
8 B num [1:3] 4 5 6
9 C
10 D
11 dim(D)
12 bp[2,2]|
Files Plots Packages Help Viewer |
12:7 (Top Level) = R Script = bl Install @ Update
o o o Mame Description Versi...
=
C:/Users/gnp12/OneDrive/Escritorio/ESCWA/ESCWA/ User Library
- #Vector variables - abind Combine Multidimensional Arrays  14-3
> A =c(1,2,3) askpass Safe Password Entry for R, Git, and 1.1
1 ’
SSH
> B = c(4,5,6) -
. assertthat Easy Pre and Post Assertions 0.2.1
- - - backports Reimplementations of Functions 1.21
> #Joi ﬂb‘f-:hsm into matrices Introduced Since R-2.0.0
= C = rb-!nd (A’ B) «| base The R Base Package 410
> cbind(A ! B) basetdenc Tools for basefd encading 0.1-3
> EH Boost C++= Header Files 1.75.0-
> 0
[,11 [,21 [,3] blok A Simple 53 Class for 1.2.1
A 1 2 3 Representing Vectors of Binary
B 4 5 6 Data (BLOBS)
> D boot Bootstrap Functions (Originally by  1.3-28
A B Angelo Canty for 5)
broom Convert Statistical Objects into 076
[1 ’ 114 Tidy Tibbles
[2 ’ 125 bslib Custom 'Bootstrap’ 'Sass’ Themes  0.2.5.1
[3 , ] 36 for 'shiny' and 'rmarkdown
> dim(D) cachem Cache R Objects with Automatic 105
[1] 3 2 Pruning
= D[2,2] callr Call R from R 3.7.0
1
B car Companion to Applied Regression  3.0-10
5 carlata Companion to Applied Regression  3.0-4
> Data Sets

- < carst Classification and Regression 6.0-88 -
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@] Master.R* @] Untitled1* = Environment  History  Connections  Tutorial |
I (Jseurceonsave | Q A« § +Run | o Bsouce +| = €8 || 5 import Dataset v | & List =
1 #Factor variables R = | ik Global Environment =
2 A=c(1,3,2,2,4,1) values
i ia‘ A Factor w/ 3 levels "Primary","s.
5 A=factor(A,levels=c(1,2,3),
6 labels=c("Primary","Secondary"”,"Teritary"))
7 A
4 (Top Level) * R Script =
Files Plots Packages Help Viewer P |
Console  Terminal Jobs = —
- Ol install | @ update
C:lUsersfgrplZ/’OreDnvefB.crtorlofES(WAfESCWAI Name Description Version
> #Factor variables - .
> A=c(1,3,2,2,4,1) User Library
> A ] abind Combine Multidimensional Arrays 14-5
[111 32241 (] askpass Safe Password Entry for R, Git, and 55H 11
= () assertthat Easy Pre and Post Assertions 021
> A=factor(A,levels=c(l1,2,3), 7] backports Reimplementations of Functions Introduced ~ 1.2.1
+ labels=c("Primary","Secondary","Teritary")) - Since R-3.0.0
> A [« base The R Base Package 410
[1] Primary Teritary Secondary Secondary <NA> [ basefdenc Taols for base64 encoding 013
[6] Primary 1 BH Boost C-+ Header Files 175.0-0
Levels: Primary Secondary Teritary (] bleb A Simple 53 Class for Representing Vectors  1.2.1
- of Binary Data ('BLCBSY)
T[] boot Boatstrap Functions (Originally by Angela 13-28 e
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9] Master.R* @7 untitled1* data = Environment  History  Connections  Tutorial e ]
H Source onSave | O / - *Run | = | Psource +| = = [ | 5" Import Dataset = 'S List = -
1 #Database example 2 ~ | 7 Giobal Enviranment =
2 edu=c(1,2,3) Data
3 edu:factor‘(edu,1evs1sfc(l,z,%), . . . 0 data 3 obs. of 4 varia.
4 Tabels=c("Primary","Secondary","Teritary")) e —
5 Name=c("Amira","Jumana","Carole™)
6 Age:c(35,32,43) Age ) num.[1.3] 35 32 43
7 Beneficiaries=c(TRUE,TRUE,FALSE) Benefi.. Togi [1:3] TRUE TRU.
8 data=data.frame(Name, Age,Education=edu,Beneficiaries) edu Factor w/ 3 levels
9 data Name chr [1:3] "amira" ".
10
11 data%Education
12 dataSAge
Files Plots Packages Help Viewer =
10:1 (Top Level) & Rscript ¢ O install | @ update
Console [Riomaal Jobs -0 Name Description Ver..,
C:/Users/gnp12/OneDrive/Escritorio/ESCWA/ESCWA/ User Library
- abind Cambine 14-
> #Database examp-le Multidimensional Arrays 3
> edu=c(1,2,3)
askpass  Safe Password Entry for R, 1.1
> edu=factor(edu,levels=c(1,2,3), Git, and SSH
+ labels=c("Primary","secondary”,"Teritary")) assertt.. Easy Pre and Post 021
> Name=c("Amira","Jumana","Carole™) Assertions
= Age:((35,32,43] backpo.. Reimplementations of 121
> Beneficiaries=c(TRUE, TRUE,FALSE) ;_U"ﬂ‘;“;c‘;gf°duced
> data=data.frame(Name, Age,Education=edu,Beneficiaries) nee fra
< base The R Base Package 41.0
> data basebd... Took for base6d 01
Name Age Education Beneficiaries R ef\::dmrg o N
1 Amira 35 Primary TRUE BH Boost C-+ Header Files  175.0
2 Jumana 32 Secondary TRUE 0
3 Carole 43 Teritary FALSE blob A Simple 53 Class for 121
> Representing Vectors of
> data$Education Binary Data (BLOBS)
[1]1 Primary  Secondary Teritary feet fgﬁ;;;fy?;;::’;; ;;
Levels: Primary Secondary Teritary Canty for §)
> data%Age broom  Convert Statistical Objects  0.7.6
[11 35 32 43 into Tidy Tibbles
= bslib Custom 'Bootstrap’ 'Sass’  0.2.5.7
- Themes for 'shinv' and h

Sladedl o5 ol 1153 Ll yLzall 5503l of dusmasdl Sladadl yolic jany e cobll badug
oossdzualls (Age) s9lg (Edu) paledl coruog (Name) el 1Oyt dayyl dmmo yl
whlisia ¢ o3 yudua (Sl duelardl Glasdl maliyy & oSl Olagw S JI 8yLa] 5 (Beneficiaries)
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Ol yeaing (Names) elowl (8 By>Tg (Edu) paledl gotus (8 Db (Age) sasll suiia b sl Jligd
dabbg plasaulg das e o JS 5 Jasl) 7 liserw 1A L (Beneficiaries) (Riwdruwall 3gasd 5 ddlais
29 oy Al Olgaall 8L eliSay 3] Mgw Wgolaswnl yumy oo dgoax) (data.frame) SULI s
Lo gymall dessdl plusialig . 3y8 somg amde o Say casledl Jas lagdg (Y] Ll Ol gizall oy
S| Jony ooy DUl e gazn Sl clawd] baps eliSay (Education = edu) &xxesdl Olagladl 3
SULII ] e dad slenzal L3 Euey 13] (lbgamall G5 Lle oy il qudl lolas SLLI
el @uslg g 3o 3ll paserld

allall .12

@SB3l @b jany LAl ol (Say dxgne dage dshed Bug Olslaydl (e degana ol R @) Jay o W1
e loye 489 pgy Aol WW gl clisly proasctwall La.!i xouy (dzasall L35Gl o agaslly R 2oy
ALl Ol Lo ladl o ay3all pids @uwdll 1o u| 3] factor gi rbind J2o lgo saell

Function-name = function (arg_1, arg_2, ...) {Expression}

‘R u‘g 4J).‘>u.\” E{RV ‘Q.u.)l {(Function-name) K1V Ml (i)

e @ 0650 ol Saug dples ] Lag Al Clla A OMs-sall o i(Arguments) Slagwgll (©)
lgd] Aol Al> B lgayyes cony 1Y) o] y28]

Al a4y p o5 bs B35 A Dlylall (o degana 29 :(Expression) 3wl (Z)
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I [)source onSave | G / -| & *Run | **| Psource ~| = | &5 [ | 5 Import Dataset ~ s List = -
sumNumbers = function(a,b){ R ~ T Global Environment +
y=ath values
, return(y) A 4

Functions
sumNum.. function (a, b)

1-
2

3

4.

5

6 sumNumbers
7

8 A=sumNumbers(1,3)
9

0

A

Files Plots Packages Help Viewer |
O irstal | @ Update
Name Description Ve...
User Library
&18 (Top Level) = R Script 5 . .
TS Sl abind Combine 14-
Console  Terminal Jobs =0 Multidimensional Arrays 5
C:/Users/gnp12/OneDrive/Escritorio/ESCWA/ESCWA/ askpass ;afGEItPa SS: ;;?_ Entry for 1.1
. . Git, an
> sumNumbers. = functmn(a,b){ N assertt...  Easy Pre and Post 0.21
+ y:a+b Assertions
+ return (Y) backpo... Reimplementations of 121
+ 1 Functions Introduced
> Since R-3.00
> sumNumbers v base The R Base Package 410
function(a,b){ baseéd.. Tools for basedd 0.1-
y:a+b ’ encoding 3
EH Boost C++ Header Files 1,730
return(y) o
¥ blob A Simple 53 Class for 121
> Representing Vectors of
> A=sumNumbers (1, 3) Binary Data (BLOBS)
> boot Bootstrap Functions 13-
> A (Criginally by Angelo 28
1] 4 Canty for §)
[ broom Convert Statistical 0.7.6
> - Objects into Tidy Tibbles .

"o g mar sy o @I o R als ol Al elaoy el slaall &l plascil 6 (Foludl Jlaall L3
Basg le bl ey 3 (1-4 yohall) s DI Joass dagdll alds "y S laghsds @l 2505 8
030 2Ll | ey alss 3Ll gpll 8 sabies cll3 pog . duded diac ey Oladsi sioe g @Sondl
AN plascal Jol pag Ly (ol ol galisdl g o33 o (6 sas) lesaly caad o] Ll A1
DI e @ shaadl L3 g5 S welld) J8Y1 Lle otlsaall oy onaid] 5805 pue lgue i of elile

4 oA dad il oo p B ells baing 30 1 d8LoY

483 3551 dmayy Olagdes e Jaandl 8 aclud ol (Say 1] Sg (dalaza y(S581 1y6S5 o] oy
docedll 8 seby ¥ e ol 3]y " e pasrs Aol ol e i)l le &l dasMa (Sayg .z o509
sl ddac oylaely gl
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dubpi Gljluc .13

erde ) dmaydl Oladedll gl Sle Janh s Jle lasels @l ot iffelse plasil oSay
8ylke Il swid dadll oS 13] (oLl Jlzall 8 "statement1" 1 oludl) Dol @i a2y publusia

o6 13] Lilaall 5 «(olisl Jzall Bvstatement2” 2 oledl) Jo¥I oMol iydss quy "TRUE" ol "o
(ool Jall 8 "statement3” 3 oldl) "s3T" "Else" Sl Medl b azy mFALSE” of "las" dagll

o gyl S 32

If (statement1) {statement2} else {statement3}

s dodle yglaia sio o 81 x dagd SIS 13] 1 Il el Sy (13]) i pody wbsl Jlaall 3
stz 4316 3l g "Positive” wexga Ledesghizud pao (o ST aagd SIS 3] dalall Lle "Negative”

x=3
- if(x<0){
print("Negative™)
- telse if (x=00{
print("Positive")
I else {
print("Zero™)

1

(o= R = ¥, N S WU U ey

3
e

83 {Top Level) =

Console  Terminal Jobs

C/Users/gnp12/OneDrive/Escritorio/ESCWA/ESCWA/S

>
=

+
+
+
+
+
+

L
>

x=3

if (x<0){
print("Negative")

lelse if (x»0){
print("Positive")

} else {
print("Zero™)

1

1] "Positive"

] JUILE U Jave | e, T B

 Kun

—

T osource v =

R Script &

=0

-

& K1 | HE IMport Uataset T | L List * =

R + | 1Tk Global Envircnment =

values
X
Files Plots

Bl install | @ upcate

Name

User Library
abind

askpass

assertt...

backpo...

| base

basetd...

EH

blob

boot

S"zero" sao dadle

3
Packages Help  Viewer =]
Description Ve..
Combine 14-

Multidimensional Arrays 5
Safe Password Entry for 1.1
R, Git, and S5H

Easy Pre and Post 0.2.1
Assertions

Reimplementations of 121
Functions Introduced

Since R-3.0.0

The R Base Package 41.0
Tools for basefd 0.1-
enceding 3
Boost C++ Header Files  1.75.0

A Simple 53 Class for 121
Representing Vectors of

Binary Data (ELOBS)

Bootstrap Functions 1.3-

wéiw@@ai lalls olaley Lo IS delds g Y o bogyin 3 melse” of Jlull lia z3gad yekas

Ll Oladedl
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aldlall .14

A3y pLal iy R poiy Al 23¢) . Olsa bae Loyl opo (Sad) Slagss ] 3sall omy g luoss

1529 A oguw

while dal>

while (test_expression) {statement}

O;\Nh”eJﬁJJaf%A)JhD&%bﬂ|dﬁgﬁ‘dugim|gygq9LéﬁgybyﬁntlﬂuﬁquﬂbﬂlolmH;

e L T LTI eLN T wrr e

I [ Source on Save

prre

Q Al ] -

=

o= | | B Spurce | =

1 #Displaying the numbers from 1 to 6

2 1=1
3~-while(i<=6){
4 print(i)

5 i=i+1
6- %
:8 (Top Level) % R Script =
Console  Terminal Jobs |
C:/Usersy/gnp12/OneDrive/Escritoric/ESCWA/ESCWAS
> #Displaying the numbers from 1 to 6 -
> i=1
> while(i<=6)1{
+ print(i)
- i=i+1
+ 1
1] 1
(11 2
[1] 3
[1] 4
[1] 5
[1] &
>- -

N — R > P——
= K H # |mport Dataset = | &
R - 1 Global Environment -
values
i 7
Files Plots Packages He — [
&l install | @ update
M... Description e
User Library
[l &. Combine 14
Multidimensia 5
Arrays
[ | as.. Safe 1.1
Password
Entry for R,
Git, and 55H
| as.. EasyPreand 0.2
Post
Aszertions
[ b.. Reimplementa 1.2
of Functions
Intraduced -

Slssedl

coall bglus o sy ¥ dala yolic Ala clld gag .6 I 1 o Byl deoaydl Slagded! o405, Jlall B

4

lede

S8 sl dglag (1)
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Lol . dagdll 31535 By min dagd delds azw (i< =6 i) byadl claczauls ahile dl> Js33 aie ()
(8897 19 po Wowladl Lkl @t adl Jao gl (Say by Lol @il @l 13

Ba>g 8 833 Yl dovdl e alus dlg a1 d8Lo] aey badd By3 Y] doeendl Sl )l sk ()
(+1) dagdill ol @BLo] 18 laid @B )l yalaf 2l @Sl

For aalx .15

for(element in a sequence) {statement}

Mgt 358 1 B85 ] 5355 g 5505 Bl oy For 2l ginss 3

A I (| Source on Save Q Ak -+ | [ H source ~| = | S IH # Import Dataset = | &

1 #aAdd the numbers from 1 to 6 g - | il Global Environment -

2 x=c(1,2,3,4,5,6) values

i ¥=0 G )i i 6 f

= ortt 1n X

5 Y=+ X num [1:6]

6 - W 21

7 M

Files Plots Packages Hel m ]
72 (Top Level) = R Script = O instail | @ Update
M... Description el
Console Terminal Jobs =
C:/Users/anp12/OneDrive/Escritorio/ESCWASESCWAS User Library
- - - T Combine 1.4
= #Add the numbers from 1 to 6 Multidimensio 5
= X=C(l,2,3,4,5,6) Arrays
= w=0 [ as.. Safe 1.1
> Tor(i in »x){ EESS\-V:MR
- . ntry for R,

+ ¥Y=y+1 Git, and S5H
+ | as.. EasyPreand 0.2
>y Post
[l] 21 Asszertions
= [ - Reimplementa 1.2

of Functinns

0 = o @i .dlall O13 @)l gaas 2o x donie duasd wo dilsl alall @ (galudl el e M

B+5+4+3+2+1+0 1¢ 98>0 Lgi 21 dovedl
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Glibwdl gylal . aildl nall

sle eline lua) 38lne Al elias] @i el . SULI Ole gama 8yla] LasS Lle Jagll ] wdl] 0 Bags
Olyshre Lo ol of elSay &L Slayadl oo IS I OLLII By1sb dlo 3531 @il gl Lasl ogd
Ayl Glasl zalyy Juloi 8 iy sz ol GULA) degana oy dalises

Cilildl Jroai 1

ooadl 13 alall (8 gl 488 dy00 B Sodl Bglasdl 4455 (HULII deganca Judovw cad)
Ao J5-13 03949 392> 94l Data folder ULl Alxa J513 axTg2all "CleanData. xlsx" <ale pasiuciu
slyx| 45180 5o Excel (JewSal) o 6 Jasll JI Jladll lia szug laxy Input folder &S sall

Environment  History  Connections  Tutorial = ]
2 [ | 7 import Dataset ~ | & List ~ -
R~ | 0 From Text (base)..

From Text (readr)...

F Excel... . .
rem e Environment is empty

From SP55..
From SAS...

From Stata...

LS Import Dataset "SULA! de gana slyczwl™ e y@ile Sl gl JI Jasl UL de gana Juaxd
."...from Excel" ke 3l @f (Jluall lia sglay
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Import Excel Data
File/URL:
Cy/Users/gnp12/OneDrive/Escritorio/ESCWA/ESCWA/Input/Data/CleanDataxisx @
Data Preview:
region gender a0 education employment incomeQuantile householdMember m indebtness internetAcces healthAcces
(horacter) ™| (chorocter) * | (@oubie) ” (oracter) ~ (coracter) ~ (rarocter) ~ (coubte) ™ (@ouble) ™ @ouble) ™ (@ouble) ™ (@ounte) ™ (couble) ™ (choracter) (enarac]
o Mae 44 Primary empioyes 03 B os7 020 001 ves N~
3 Mae 40| Bachelor Employes 03 3 om 017 001 | No ves
£ Female 19 primery Employed 03 4 o7 o019 017 Yes Yes
A Mae 41| Primary Employes 03 3 038 o015 004 ves Yes
A Female 23 primary Employes o4 s 039 018 015 ves Yes
A Male 46 | Secondary Unemployed o1 4 055 or7 019 No ves
A Mae 25 primary Employes > 3 049 015 002 ves Yes
A Female 45| Primary Outoflaborforce | D7 5 050 19 019 No Yes
A Mae 25 | seconcary Employes 09 B or9 017 000 ves No
c Female 19 | Secondary Employed 03 3 039 o018 002 ves ves
F Mae 2 | Secondary Outoflaborfore | DS s og7 019 000 Yes Yes
A Female 55 | primary Outoflaborforce | D2 2 08 16 003 | No Yes
o Female 19| Tver Employes o1 s 088 016 010 ves No
5 Female 19| Tver employes 05 s 3000000 038 o019 018 No No
A Female 30 primary Emplojes D10 B 038 017 019 Yes Mo
F Female 36 | Postgrage Employed 09 3 os7 o018 033 Yes Yes
s Mae 54 | primary Employes 05 B os7 017 002 ves Yes
F Female 2| Tver employes o2 3 076 018 o001 | ves No
3 Female 4| Primary Unempioyes o1 4 082 016 030 ves Yes
3 Female €5 | Secondery Employed 05 2 053 017 008 Yes N
“ ,
Previening frst 50 entrie.
Import Options: W (w]
= Mibrary(readxl
Neme: [ clesnpate | vecons | | et Ueannzga <« riad,excd("Input/Data/cleanData.xkx”)
Sheet: | Default | s [ 0]  (#1Open Data Viewer View(Cleanbata)
Range: [A1D10 ] na [ | 1
#) Reading Excel fles using reads! e Cancel

OI3 OULl degana e youall cliSay e "Browse" "
Atk 99 SMimport” "J‘_H.’Lm'" JLC__).D.A” sil.‘SAJ 4QL49.L9.A”

.

a;n.m

Lol yghai dealdl 8381 olda Je
B9 o Bixdlg lgliand smyg lglandy dlall

qam@u)glgsmylwgiwwolglwglowl&woiwlw
2l oo Byisles dlgid cliSayg doanna yaall o e i IS Lad J| zlod (8 ey (ol ucd yl!

Jodl

) ESCWA - RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help
S -0l A Goto fileffunction - Adgins -
Q| Untitled1* CleanData
4 T Filter
- region gender age education employment incomeQuantile
1O Male 44 ' Primary Employed D3
2 E Male 40 Bachelor Employed o3
3 E Female 19 | Primary Employed o3
4 A Male 41 Primary Employed o3
5 A Female 23 Primary Employed D4
6 A Male 46 | Secondary Unemployed D10
7 A Male 25 | Primary Employed D4
8 A Female 45 | Primary ‘Out of labor force | D7
9 A Male 25  Secondary Employed ]
‘ID C Female 18 | Secondarv Emoloved D3

Showing 1 to 10 of 40,000 entries, 16 total columns

Console  Terminal Jobs
C/Users/gnp12/0OneDrive/Escritorio/ESCWA/ESCWAS

Tibrary(readxl)

W

Cleanbata <- read_excel("Input/Data/CleanData.xlIsx")

>
> View(CleanData)
>

=0

B W

[

- O x
Bl escwa -
Environment  History Connections Tutorial e [
& | | 7 import Dataset ~ | & List ~ -
R~ 1G\oba\Enwronment =
Data
©CleanD.. 40000 obs. of 16 ..
Files Plots Packages Help Viewer =
Q |l New Folder O Delete =| Rename ﬁ Meore =
[J]: OneDrive > Escritorio > ESCWA > ESCWA > Code (Kl
N A Name Size
.Rhistary 253 KB
Aux - SimulationR 15.8 KB
Chapter 00 - Descriptive Statistics.R 68 KB
Chapter 01 - Profiling of beneficiari... 27 KB
Chapter 02 - Targeting characteristi.. 12.1KB
Chapter 03 - Coverage evaluationR 416 KB
Master.R 2 KB
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3929 yedioy oy Lasds sz Sl @yl (Ba R 8 by do 3l OLLI degana yaai (Y LilSaly
220 16 (0 dda>da 40000

cilibudl &jla) .2
il 130 aazny o8l ligly lalgima Lle 18T ISy Jasll U] 2l Lol [y SULI degano pedl

232 10 3ol mlibrary” deSall Juaoed zlisd glaall dojod] alaseial Joi og mdplyr" dejsdl Lle

| 1 Tibrary(dplyr) |

813ona Oilagded dalgy sadsall Sldasll @diiy mauws (@Y (UL 8153 las 8a4ba library dplyr s
it 2815 ULl desarna B Oliall 8300 o 3 oo by oy plll Sl 09 da
Lpaas Al Olysuall &y o @Ml

) ESCWA - RStudio — [m] =
File Edit Code View Plots Session Build Debug Profile Tools Help
o -oml=-lH @ 5 Go to file/function ~ Addins + ®l escwa -
'] Untitled1* CleanData == Environmen it  History Connections Tutorial [
k3 [ Source onSave | [ #° - +Run | o= source - | = = I | 52 import Dataset - | & List =~ -
tabe next | [ Prew | [ An Replace Repisce || Al r - | ik Global Environment ~
Data
In zelzetion Mateh case Whale word Regex |+ Wrap e 40000 b £ 16
1 TibraryCreadxl) @cleanD. obs. o -
2 Tdibrary(dplyr)
3 Cleanbata <- read_excel ("Input/Data/sCleanData.xl1sx")
4 colnames (CleanData)

Files Plots Packages Help Viewer ==
420 (Top Level) = R Script & -3 Export ~
Console Terminal Jobs P |
C:/Users/gnp12/OneDrive/EScritoric/ESCWAESCWA/
> library(readxl) -
> Tibrary(dplyr)
> Cleanbata <- read_excel("Input/Data/s/CleanData.xlIsx")
> colnames (CleanData)

[1] "region" "gender"
[3] "age™ "education™
[5] "employment™ "incomeQuantile”
[7] "householdmMember'" "popRoom"
[9] "incomeSources" "consumptionshare™
[11] "publicSerwviceShare" "indebtness"
[13] "internetAcces" "healthaAacces"
[15] "score™ "participant”

>

ULl Jramd) dassczuall ooyl Slagdeadll o Teia i yalg¥l a8 s Wl I 5Ll yands
Lol gl JI ylad dplyr doj> shw Lasl st Ll ey egan'w laclad Yl o o Saws S
Dol Ty a5 Y1 ol yzazy o (Say oo iosulsdl e sazny Slalall jlua o) disdlo el
paSciuall

Iolazel . Ladl Sy calall (515 Ol ybzall elawd qgay maws Sdls (colnames) o L sagsad! &1l
UL ysan I 8sgaly ol of mpdon ooy 13 Bl 8530 clawill 0S5 (ULl dogana e
ZLEJLﬂlS DUl degaxa o g eag lgn IS agd)




OULA! degamn o g
b_;.su.a 169 338 40 000 Jo=> ulAslszAJAauvmg Xd.ilzmuﬂcu.clm&}” Glasdl 2aliyy (0 OLLI <LC—9AM&A>‘QJ

)Lu.a_g) :_9‘.«.\.))9 Lal . ).JubLuLQ)J..o.A _).J _)LAAJJ_}.Q[J k.)_)_l.SLuAJ
1958 el 13831 jass 4l ells la.ab I zobpdl 6 oy 31383 dalezall Ol I
(b)b_g” M)MM)MAQQJS)M)&M

.G9 F9 E9 D3 Co By A Loyl lgluai (3blio 6 ] dSlanll @uddis region :ddkrall

"female" "SGYI" o "male” "ysSHI" 51483 w2l lia 2ay gender 1w

S8l 8l (8 sasell go gsac 180 age 1l

"Gl mprimary” "dblandlt Lo Oliallg ayall didsy U aledl ggtual a8l Al Caay education sealed!
Lol Slaly I mTVET "u*éAJb QA-«” Jleall u-9 w)JuJ's =l Mpachelor” " w9239 S3" ("secondary”

(<L,JL4.” u's.b.}” 0'9 Leouay Ps.n“z.\ "postgrade” U'Q d}LA‘ Lb}- ubul J..L>u.) ‘QSU)"Postgrade"

(Ll

.(u}—é—gﬂ‘) D10 ! ()55&') D1 o0 zolsn sl ssall 15 Wl Ji=a g2 "income quantile” : 5
Baxloll dpdmall 8yl 8 513831 sac JEayg "householdMember" :dxdomall 8yl clacl

e las Yl Glasdl xaliys

UQ QSSJLUJ QJJJ' J').QSU his umw 929 b)‘.«;ﬂ' UQ J.>A”)JLQA Jae 99 "incomeSources” J.>..\”)JLO.A
e la Yl Glasdl xaliys

QA)—&.J.AJ' |3 dSlaall J.?uu.) 4.).3.::%' ijy.@udi dauasall Olaadll e 99 "Consumptionshare" :!M.@.«.Aﬂ' da>

&Slaall LM 5. dalell Ulaasd) dowasall Olaadll o> (D9 "publicServiceShare" -8 yriuall dolell Slaasdl Lo

E‘“b)“”u-g wlxmlygi)p]glu*}‘ﬂpmwv\mu%géﬂﬂ‘m
0da a3l Sh @ 3] no "I eyl I Jeo o)l Sl ayall (IS T3] "yest "a=i" MinternetAccess” 1ol xSl dess
2ol

Sl Jeodl uld) (Say doeedl I Tslizaul g ol oluzsy da oSl p o Ay lul dewudl Ol ydall pluscinly doel!
dsdtuall 1add do-lin dagdll odag (zaliydl

2alipdl 5 3Ly 3 35all S 13] no " calipdl 3 Ayl 35l 1S 13] "yt e yLauall
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degana B NA ol B3ama 3t il Lo Olyzanall (amy yogb o puirny (Ol ydizall 438 jand o5

26324
26325
26326
26327
26328
26329
26330
26331
26332
26333
26334
26335

AEIIE

region gender
F Female
A Male
o Male
B Male
B Male
D Male
F Female
B Male
A Male
F Female
D Male
G Male

Emmemm b

age

ER]

Primary
Primnany
Secondary
Secondary
Secondary
TVET
Primnany
Secondary
TVET
Secondary
Secondary

TVET

TUET

employment

Employed
Employed
Unemployed
Employed
Employed
Employed
Employed
Employed
Employed
Out of labor force
Employed

Employed

Pk mE Ll S

incomeCuantile househeldMember

D1
D9
[l
D9
D10
D3
D&
D6
D7
D2
D7
D&

mo

3

SLLJI

popRoom in

D.ee6666T

0.7500000

26326 >l I popRoom Sl (B (S yLinal) deuddly NA 8o yu& 26325 dasMall (] Mzo
o Spdznal 451 3995 lazg malisdl (e dshiwa yib ol 3925 Jo¥l ol ey laa Baass dad g

peladl 8 SMayl UasdlS Wgowpoeany iy 4l yoliall ao gy SULAI degans o g ) aw S

Jadll 8 b g WSy .cads ol DS gaax 395 Al 48LoY] Slaglaall aey 33039 education
.3&&0J&@[Q§3@qhﬂb

= Source on Sawve

tabe

In selection

BWNHE

425

Match case

Mext Prew

Whole word

Tibrary(readxl)

Tibrary(dp lwyr)

CleanData

(Top Level) =

L—J‘/v

Replace

Regsx |« Wrap

=* Run -  Source -

Replsce Al

=— read_excel ("Inputy/Data;CleanData.xlIsx")
unﬁque[C1eanData$emp10ymentﬂ

Console Terminal Jobs

CoUsers/gnpl 2/0neDrive/Escritorio/ESCWASES WA
> library(readxl)
> library(dplwr)
> CleanData <-

(1]
[3]1

=

"Emp loyed"

"out of Tabor force"

R Script =

=

read_excel ("Input,/Data/CleanData.xlsx")
> uniqueCleanData%$employment)
"Unemp loyved"
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ole 3a¥l i Bedai e (038) o (unique) dzall Als pasizad Bsamall y& Slaglaall dSia JoJg
Jais Sls S e coummy yebuall i oyl @S] Basg yglats il gl anza

daj> plaseiwly asadly A oim\%é aycuéglaﬁiuLu¥|gﬁjU§%ﬂ ol P‘AﬁdLAL{fuuﬂ‘2}#>ch\DSAg9
G "% > %" a3l J15-a] egall (o lgalasial |8 oo . Jawl yoadl Jooi gl 3S8all 4o 3! dplyr
Al I J31aS 3ol slacy 6 99 Lo IS plaseial o Kadlly aeay dolascial 3y2asg "pipeline” - By
adl e 839> gall

1 Tibrary(readxl)

2 library(dplyr)

3 Cleanbata <- read_excel("Input/Data/CleanData.xlIsx")

4 unique(CleanDatafeducation)

5 CleanDataNew=CleanData%>%

6 mutate(education=ifelse(education¥%in%c("Postgrade"),"Postgrad"”,education))

7 unique(CleanDataNewSeducation)|

731 (Top Level) = R Script &
Conscle  Terminal Jobs |

C:/Users/gnp12/OneDrive/Escritoric/ESCWA/ESCWAS

> Tlibrary(readx1)

> library(dplyr)

> CleanData <- read_excel("Input/Data/CleanData.xlIsx")

> unique(CleanData%education)

[1]1 "Primary" "Bachelor" "secondary" "TVET" "Postgrade"

> CleanDataNew=CleanData%>%

+ mutate(education=ifelse(education¥in¥%c("Postgrade"),"Postgrad" ,education))
> unique(CleanDataNew$education)

[1]1 "Primary" "Bachelor" "secondary" "TVET" "postgrad"

=

-

oy iz Sbly sl clis] e 5 sl (8 .69 5 pasbud! Lle 3854l o Jlall lia 8
oda . ywaludl yhaudl D Bagan Olaglsiy 2531y 8Ls] 2o (SJg (CleanData J Jiladll CleanDataNew
dxma yolad lasg oy3f elas) ol 8352 sall Ol ydzall L b 2lg (mutate) D11 o Sledad]
elial B e gounnd il >0 WS ((ifelse) Laus sy Lg13 doy dladl 0da 3 g (i9Saws

el Slaly 1" @53 g el 8 @l Lle gslasi 4l ccondition Al g8« J¥l cjaull
"postgrad” | &gl 38 2055 Lid oo Alodl ellS Lo 13] Sasy bo 92« S 232l Postgrade
&) ol 3 aile oS L) dslas dag8 ) 065y of Lo Jamzas (0¥ Baszy @) 13] Wl 23]l 8 o]
’ Mol sl gt @5 el 3ol ol s gamn o syl o (oo

duan Llpoio pig .3

Ol ysaza Blsy Lol xawiy (ose o 3259 Janzaig (8)pasrwal) lails d>la dols o mutate 14!
seiaa elid] @3 (28l 1igg AL sesll oy sgas yudto cladd sodl pusend JUWI Jlall 8 S
NCRURCHIEVE A RREY P25 1 L8l dagall 0da iuarty (mutate) D1l podi o> "ageDays” el suax
.age x 365 .OULl degamo dulgs
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) ESCWA - RStudio - m] X
File Edit Code View Plots Session Build Debug Profile Tools Help
O - Oplar- H B3 # Go to file/function = Addins = Rl escwa -
@] Untitled1* CleanData [  Envirenment History Connections Tutorial =0
i (JsourceonSave | @ /= =+Run | %= _#Source ~| = 2 |4 | 0% import Dataset | & List ~ =
tabe Next || Prev | [ an Replace Repizce || Al R - | [Tk Global Environment =
Data
In selection Mstch czse || Wihslz word Regex (V] Wrsp — =
1 Tlibrary(readxl) E)C1eanData 40000 obs. of 16 varTables
2 Tlibrary(dplyr) ©CleanDataNew 40000 obs. of 17 variables
3 CleanData <- read_excel ("Input/Data/CleanData.x1sx")
4 CleanDataNew=CleanData%>%
5 mutate(ageDays=age*3653)
6 co1names(c1eanDataNewH
Files Plots Packages Help  Viewer =0
= Export ~
€23 | (Top Level) = R Script &
Console  Terminal Jobs =0

C:/Users/gnp12/OneDrive/Escritorio/ESCWA/ESCWA/

> CleanDataNew=CleanData%>%
+ mutate(ageDays=age*365)
> colnames (CleanDataNew)

[1] "region" "gender" "age"
[4] "education" "employment" "incomeqQuantile"
[7] "householdMember" "popRoom" "incomeSources"
[10] "consumptionshare" "publicserviceshare" "indebtness"
[13] "internetAcces" "healthacces" "score"
[16] "participant" "ageDays"
>
oda 8. uyadl dlo Ol yue Baanie Olypie faidg las 8308 OULIN Oile gasea (4655 Ll
go wollaall & @3] of dgllaall Ol szl s Je Sl ooy selud (Y
= Source on Save =N / e -+ Run g + Source ~| =
tabe MNext Prev An Replace Replace Al
In selection Match case Wheole word Regex |~ Wrap
1 Tibrary(readxl) -
2 Tibraryv(dplwr)
32 CleanData =- read_excel ("Input/Data/sCleanData.xlsx")
4 CleanDataNew=CleanData%>%
5 select(c("region", "age'","gender"))
& colnames (CleanDataNew)
7 CleanDataNew=CleanData%=>%
8 select(—c("region", "age", "gender"™J))
9 colnames (CleanDataNew)
10
11
i2
13
14
1s
1A -
9:23 (Top Level) = R Script =
Console Terminal Jobs — ]
CoUsers/gnp12/0OneDrives/Escritorio/ESCWASESCWAY
> Tibrary (dplwyr) -
> CleanData <— read_excel ("Inputy/Datas/CleanData.xIsx")
> CleanDataMew=C leanData%=%
+ select{c("region", "age", "gender'))
> colnames (CleanDataNew)
[1] "region"™ "age" "gender"
> CleanDataNew=CleanData%=%
-+ select(—-c("region","age", "gendear™))
> colnames (CleanDataNew)
[1] "education" "employment" "incomeQuantile"
[4] "householdMember' "popRoom™ "incomeSources"
[7] "consumptionsShare"™ "publicserviceshare” "indebtness"™
[10]1 "internetAcces' "healthacces" "score'
[13] "participant"

=
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Gilpoioll yani 4

sl 8 calisea ISy galasizal Say €51 (select) o drsiy)l dad55)15  Boludl Jlaall b od S
(@) s 1 iyl by 55 Ll s g) 1o Loy lgs] s ol @3l Ol bnall G @ty (oY
029 Wolbaall 48 y9as zealiyll iy 1idg cammzall 18 "1 dodle R 48) 3oy cipdry (lall I 8 Ll
UL e gana sy Ol ydzall ol @)

Glpsioll dani 5

pia B means (ULl degana b dyollaall clli o 48T EillasMa Blsf am gy aacHl (2316 ylye e
Olagledlg Jaib dygllnall bgyaldly a5 1l Ol Mall syuod Bagba 81l (filter) duaadl Jale Al
12 Lo 8318 Syl dslaill

“)S‘wi“ smaller than >

"y Si" greater than

\

" g9l equal to

" golus of JBI" less or equal to <=
" goluy ol 381" greater or equal to >=

(ifelse) 8 8 oo 3o¥l 130 Lioasuial anuall 8 dadll "% 8% %in%"

mn.n
9" and &
‘
"
ol or |
@) Untitied1* CleanData — [  Environment History Connections Tutorial =0
4 Cseurceonsave | [Q /¢ +| £ +Run | o | tsource »| = | £ [ | 5 importDataset + | st * -
tabe Mext || Prev || All Replace Replace || Al R - | 1 Global Environment ~
Data
In selection Match case ‘Whole word Regex (v Wrap .
1 Tibrary(readx1) . ©CleanData 40000 obs. of 16 variables
2 Tlibrary(dplyr) ©CleanDataNew 14639 obs. of 16 variables
3 Cleanbata <- read_excel("Input/Data/CleanData.xlsx")
4 CleanDataNew=CleanData%>%
5 filter(age<30 & employment %in% c("Employed", "Unemployed"))
6
7 Files Plots  Packages Help  Viewer =]
8 - Export +
9
10
11 -
a1 (Top Level) = R Script &
Console  Terminal Jobs =il
C:/Users/gnp12/OneDrive/Escritorio/ESCWA/ESCWAS

> Tibrary(readx]) -
> libraryCdplyr)

> CleanData <- read_excel("Input/Data/CleanData.x1sx")

> CleanDataNew=CleanData%>%

+ filter(age<30 & employment %in% c("Employed", "Unemployed"))

>
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o cralole 16315 el g lole 30 oo gt Jas ol sy8Y1 o sles| e @lg SULI ddad @i cade 2lug
degano ol WMo sl o o385 48,8 43859 OULl o Basdl cliSay lag Jasll oo cplble
140,000 oo 3y ks dasde 14,639 Ll ot agandl SLLJI

Gilpaioll gadli .6

ﬂtx”oﬁmtéédjiLJL.SJAam_kgbu:3;9A2uﬂ\QLLJT&{ybEkﬁhﬂlCDLqﬂAd|¢y>Cﬂ)¢iuﬂ‘d;gﬁJ3)+bQ
ey )Al Js C)’i R 3 zf\«dﬂl o> 92 S ‘u"“” (group_by) 2 ng‘ﬂl RSN VRO elml oSay
Bl suleall B89 UL 205 Lle aelud L,/.” «summarise) L,@Q sl Lal Ol ganas dawlgy @ty

@] Untitled1* CleanData ==
I [(Sourceonsave | [Q) #° «| £ +run | *=| P source ~| =

tabe Mext Prew || Al Replace Replace All
|| inzelection || Mstch case || Whole word || Regex [~ Wrap

1 Tlibrary(readxl) -~

2 Tlibrary(dplyr)

3 CleanData <- read_excel("Input/Data/CleanData.xlIsx")

4 CleanDataNew=CleanData%=%

5 group_by (employment)%=%

[} summarise (age=mean(age))

7 CleanDataNew

8 CleanDataNew=CleanData%=%

9 group_by (employment)%=%

10 summarise(age=minCage))

11 CleanDataNew -
IT:‘E (Tep Level) = R Script &
Console  Terminal Jobs |

Co/Users/gnp12/OneDrive/Escritorio/ESCWASESCWAS

> library(readxl) o
> library(dplyr)

> CleanData <- read_excel("Input/Data/CleanData.xlsx")

= CleanDataNew=CleanData%>%

+ group_by (employment)%>%

+ summarise (age=mean (age))

= CleanDataNew

# A tibble: 3 x 2

emp loyment age
<chr> <db 1>
Employed 33.8
out of labor force 35.1
Unemployed 33.4

= CleanDataNew=CleanData%>%
+ group_by (employment)%>%
+ summarise(age=minCage))
= CleanDataNew
# A tibble: 3 x 2
emp loyment age
<chr> <db 1>
Employed 19
out of labor force 19
Unemployed 19
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Wby Sl geand Lo Jo¥l dayyhall poi . pzblusin cppatiashay el ] il Gyl Jlaall pasizany
Aegana JS B 3x8 shol sac oo £l Lol degane JS sac basgin Dluinls b ol Ul
S RURCURNEVETSRV: | L RV-RU-R A CIT

WMo ygbhrs aligdal snyg ULl d (8 duyia Ol " summarise” jassldl el 35 (1)
43) degaxnall 3 giae JS) s Baslg
oasadl saekd e Sadll (pipeline) Geladucio (das Blo] @y (V)

] Olaglead] ylaedl ey 3391 po audill Bualie o Say 83533 @asdMall BlaSzwlg

szl ol Tras yisl ()
¢1ndd region ddlriallg gender gl (pLAL) age sesll Oyt yu31 (7)
dbually guidl ¢ o3 B8 (pLAL) pisshzuall sas busgio ozl (3)

= Source on Sawe Q] A - E - Run - + source - | =
tabe et Prev Al Replace Replace Al
In selection Match case wWhole word Regex ~| Wrap
a Tibrary (read>x1? -
2 Tibrary(dplyr)
3 CleanData =— read_excel ("Input//Datays,CleanData.xlsx")
. CleanDataMNew=CleanData% =%
> mutate CageDayvs—age™ 365 ) %=
[53 Filter(participant?in%c ("vYes ") )%=%
F selectCc(""gender"™, ""region', ""ageDaws """ ) »%=%
2 group_byw C(region, gender ) %:==2
i=] summarise (age=mean (ageDawvs ) )
10 CleanDataNew
13 -
10:13 (Top Level) = R Script =
Console Terminal Jobs pr— |
CoUsers/gnp 1 2/0neDrivesEscritorio/ESCWALSESCWAL
= JTibraryC(readxl -
= TJibrary(dplywr
> CleanData <=— read excel ("Input//DatassCleanData.xIlsx""2

= CleanDataMew=CleanData%=%

-+ mutate CageDays=age™ 365 )%=
-+ Filter(participant®Sin®sSc ("ves ") )%=%
—+ select(c(""gender™, ""region'",""ageDaws "D )%=>%
—+ group_byw Cregion, gender)2%=%
-+ summarise (age=mean (ageDaws )
"Tsummarise () has agrouped output by "region'. You can owver
ride using the =~ _groups  argument.
> CleanDataNew
# A Ttibble: 14 x 3
# Groups : region L[71
region gender age
< < C#rr— <z 7>
o Female 10980.
o Male 12189.
B Female 10853.
B Male 12867 .
C Female 12539.
C Male 11886.
] Female 14320.
] Male 10845 .
E Female 14614 .
E Male 10731 .
= Female 12732.
F Male 14630. -
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Qq /-

All

Source on Sawve

=

tabe Mexct Praw Replace

In selection Mastch case Whole word Reg=x |~| Wrap

1 Tlibrary(Creadxl)
2 Tibrary(dplwr)
3 CleanData <- read_excel ("Input/DatasCl
4 CleanDataNew=CleanData%*>%
5 mutate(ageDays=age*365)%=%
(3} filter(participant®in%c("ves"))%>%
7 select(c("gender”™, "region","ageDays
8 group_by(region, gender)%>%
a summarise(age=mean (ageDays) ) %=%
10 spread(region, age)
11 CleanDataNew
12 |
12:1 (Top Lewvel) =
Console Terminal Jobs

C:/Users/gnp12/0OneDrive/Escritoric/ESCWASESCWAS

> Tibrary(readxl)
> library(dplyr)
> CleanData <- read_excel("Input/Data/Clean
> CleanDataNew=CleanData%=>%
mutate (ageDays=age*365)%>%
Filter(participant®in¥c("ves"))%>%
select(c("gender",
group_by(region, gender)%>%
summarise(age=mean (ageDays) ) %>%
spread(region, age)
summarise() " has grouped output by
ride using the ~_groups’ argument.
> CleanDataNew
# A tibble: 2 x 8
gender A
<chrr> <db 7>
Female 10980. 10853.
Male 12189. 12867.
with 1 more wvariable:

A

'region

B
<db 7>

C

<db 7>
12539. 14320.
11886. 10845.
G <dbl>

D
<db 7>

E

<db 7>
14614.
10731.

4

= Run

Hp ™ Source -

Replsce Al

eanData.xIsx")

")) %>%

-

R Script =

=]

Data.xl1sx")

"region', "ageDays ")) %>%

You can owver

F

<db 71>
12732,
14630.

royal dasMa el Il s lal 48T osyo Guacedl 13 418 (@aludl cyad] oo B>V LS
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18 aall ol sgalall of 0 las UL 5] 5 el32Yl ooy R S @Soudl basg o395 3 Ll

218l Jpiy anlall g 1 135 Torlegl ol S 3 (S A5hs [t lagoasiiun R alized bz

L=

1S s - oldasMo lagnigy pac

.(melt) & (spread) J duSleall &1l Yo

| Untitled1* 2 | Chapter 00 - Descriptive Statistics.R CleanData [ |
4 I Source on Sawve Q / - £ - Run - + source = | =
1 Tibrarv(readxl)
2 Tibrary(dplwyr)
3
4 CleanData <=—- read_excel ("Input/Data/sCleanData.xlsx")
5 CleanDataNew=CleanData®%>%
6 agroup_bw (gender , region)%=%
7 summarise(age=mean(score, na.rm=TRUE) )%=%
8 spread(region, age)
9 CleanDataNew

10 CleanDataNew2=CleanDataNew¥*>=%melt(id=c("gender'))
11 CleanDataMNew?

11:14 (Top Level) = R Script =
Console Terminal Jobs [ |
CoUsers/gnp1 2/ CneDrive/Escritoric/ESCWASESCWAS
-+ Jroup_oy Lgernuer , region_ s o>> -
=+ summarise (age=mean(score, na.rm=TRUE))%>%
+ spread(region, age)
"summarise () has grouped output by "'gender'. You can ow
erride using the ~ .groups’  argument.
> CleanDataNew
# A tibble: 2 x 8
# Groups : gender [2]
gender A B C D E F G
<cfrr> <dB 7> <dbl> <dbl7> <dbT7> <dbi> <dbi> <dbi>
Female 3.80 3.79 3.81 3.91 3.87 4271 4. 22
Male 3.79 3.77 3.84 3.91 3.94 420 4.18
> CleanDataNew2=CleanDataNew¥%=>=%melt (id=c("gender"™J))
> CleanDataNew?2?
gender wvariable value
1 Female A 3.796130
2 Male A 3794738
3 Female B 3.785031
4 Male B 3.772002
5 Female C 3.812440
&) Male C 3.841964
rd Female D 3.912997
8 Male D 3.912269
9 Female E 32.869048
10 Male E 3.939630
11 Female F 4.206899
12 Male F 4.199351
13 Female G 4.216062
14 Male G A4.177279



37
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i 2Ll B saswll @Bl ass cuasd

@] Untitled1* ©®] Chapter 00 - Descriptive Statistics.R CleanData |
i = SourceonSave | O A -] i = oun | "= | P source ~| =
1 Tibrary(readxl)
2 Tibrary(dplyr)
3
4 CleanData <- read_excel ("Input/Data/CleanData.xlsx")
5 table(CleanDatafgender, CleanDatafregion)
6 |
&1 (Top Level) = R Script =
Console Terminal Jobs — ]
C:fUsers/anpl2/0OneDrive/Escritorio/ESCWASESCWAS
> library(readxl) -
> library(dplyr)
>
> CleanData <- read_excel("Input/Data/CleanData.xlsx")
= table(CleanDatafgender, CleanDataifregion)
A B C D E F G
Female 5024 1983 989 1964 2059 5211 2566
Male 4999 2006 958 4001 4055 2766 1419
>

IS Jsandl 3 dplyr (93 Byanlie dab g alusizl aelun Ll Sl (i Leg Jlall lia 3

a8 IS Aol Ol Ml ge wglhaall Jeuadl Lle ¢ sl

Sasg SPP-RAF = dlall &il3 590yl 83515 J] Tsbizwl Ladll 1ia 6 dosdall @il gll jlas] azy dogac
ey UL aelgB 8310] B b ymn cpann e o ylall Baclua lgSay Ll o333l il gl pa aganl)

aadizall gouall g3 elasl) sl bliy Lo =Yg

thttps://cran.r-project.org/web/packages/dplyr/vignettes/dplyr.html  (!)
.https://datacarpentry.org/R-ecology-lesson/03-dplyr.html (<)


https://cran.r-project.org/web/packages/dplyr/vignettes/dplyr.html
https://datacarpentry.org/R-ecology-lesson/03-dplyr.html
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dede coall baglus sy Al @adlly SULl g o5 e Tolazel & A0y o o yazall Jleg 158 Yl

0 dlg degama I Joo ol "ggplot2" day> xaudy oyt oo Jasl Ty9s &ldl pousyl jamy 383
peaadl) daal Myl g MY Olae a> g5 o liSai il @ yall SlLadl o ayaall 2o 4Ll powyl]
eudll 130 7 3209 Bagax &l powy poa JS (B 5elis bl pouyl) puoladl (o 5eS sac dla

poil dgsgral Ihaig &bl pousll go Jasll 44aS Jo> (o)Wl sy oF ggplot2 dojod dpeslusdl solisll
Sl 134y i 5aaznall @bl 6385 ol @Bozy (Ko dalusin §ybay dajol 0de uyyazy dalzsall zxal sl
wandl ayaall Sle dlas)l Jgudy Sligaal

dwulwill poliall .1

pay B pgzibiae olwl e 513831 jac bawgza (olyeialy T ges (ggplot2 J dswlwd] yoliall agdl

Data
In selection Match case ‘Whole word Regex (/] Wrap
1 [library(readx1) . ©Clean.. 40000 obs. of.
2 library(dplyr) ©OClean. 7 obs. of 2 v.
3 Tlibrary(ggplot2)
4 CleanData <- read_excel("Input/Data/CleanData.xlIsx")
5 CleanDataNew=CleanData%>%
6 group_by(region)%>%
7 summarise(age=mean(age))
8
9 CleanDataNew%>%

10 ggp1ut(ae5 (x=reg1' on, y=age))+ Files Plots Packages Help Viewer = [ |

11 geom_bar (stat="1identity")
12 -
11 (Top Level) 5 R Script &

Console  Terminal Jobs =] |
'C:/Users/gnp12/OneDrive/Escritorio/ESCWA/ESCWAS

> library(readx1) -

> library(dplyr)

> library(ggplot2) T
> CleanData <- read_excel ("Input/Data/CleanData.xlIsx")

> CleanDataNew=C leanData%>%

+ group_by(region)%>% o
+ summarise (age=mean(age))

s

> CleanDataNew¥>%

+ ggplot(aes (x=region, y=age))+ -
+ A B C D E F G
>

;
= & zoom | Feport v O | § B -

w
=

age
5

-

0
geom_bar (stat="identity")
- region

Olghas S3key ALl oSay ¢ Ll gl claiy

“ggplot) 1l go @usll 8 paseruza A SBLI gy bs ()
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8 Olyzazall slacl sy pasciual) xaws (aes) awl x5 dls 3265 (ggplot) Als J51s ()
Y9 X (ryo>all

030 % £ Ll panll 5 Laals ol Oladally JLasl oA Jass |l "4 Godlay salgdl s gty (2)
Al 18 Jlllg Ly Ty Dl 030 8 90 ¢l bl )l JSi Oladasl] sions Al
.(geom_bar) 2 el uJS*J u—*”

S Tslezal 313831 jae brsgua (o0 sy puy sl yasss dagall ol (o328, gamdl gt gb)y)
g9 pgrilaia

&2 | 7 Import Datsset + | & = List ~

i [

H J5ource onSave | [Q A% «| § +Run | *#| | P Source -
O tabe Next || Prev || All Replace Replace || All R~ 1 Global Environment = | O
- - ~ ~ - Data
(7] inselection || Match case || Whole word [ Regex (¥ Wrap
Tibrary(readx1) _ ©DClean.. 40000 obs. of.
Tibrary(dplyr) ©Clean.. 14 obs. of 3 .
Tibrary(ggplot2)

CleanData <- read_excel("Input/Data/CleanData.x1sx")
CleanDataNew=CleanData%>%
group_by(region, gender)%>%
summarise(age-mean(age))

(V=T TN i = I, I SN WU N ) oy

CleanDataNews>% . R Files Plots Packages Help Viewer — [
10 ggplot(aes (x=region, y=age, fill=gender))+ : P — o &%
11 geom_bar (stat="1identity") = e e e i
12 -
11:28 (Top Level) + R Script 2
Console  Terminal Jobs =] 50
C:/Users/gnp12/0neDrive/Escritorio/ESCWA/ESCWAS
> library(ggplot2) o
> CleanData <- read excel ("Input/Data/CleanData.xlIsx") gender
> CleanDataNew=CleanData%>% ©40- . Female
+ group_by(region, gender)%>% © . Wale
+ summarise(age=mean (age))
“summarise()  has grouped output by 'region'. You can override using 204
the ~.groups’ argument.
>
> CleanDataNew>%
+ ggplot(aes (x=region, y=age, fill=gender))+ 0-
+ geom_bar (stat="identity") ABCDE® G
> - region

s g il dno¥l 6 lgd ye piges iblises Olacs o) dabisall a5l pousl sl il

ol pasiiuall Byl (aes) dls B ailasdl S gaxs @l ooy dlgun digylay Uiy p Ll ggplot2 da3>
Jrslls el slact @aSlye Abuiall y cpad in yeb ol Ll sl slesel (San ¥ i Lgoss
B3 o3 st g oy Ll paoyll ooy Loy



40

@] Untitled1* " | CleanData | Environment  History  Commections T — [
47 | | Osourceonsave | Q) #5 +| & #Run | *+|  PSource -| = =2 [ | 7 Import Dataset - | & = st +
Q, tabe Next || Prev || Al Replace Repiace || Al r - | @k Global Environment = | Q,
. . . . - Data
| | inselection || Mztchczse || Wholeward || Regex |+ Wrap
1 Tlibrary(readx1) . ©Clean. 40000 obs. of.
2 library(dplyr) ©Clean.. 14 obs. of 3 _
3 library(ggplot2)
4 CleanData <- read_excel("Input/Data/CleanData.xlsx")
5 CleanDataNew=CleanData%>%
6 group_by(region, gender)%>%
7 summarise(age=mean(age))
8
9 CleanDataNew%>% "
10 ggplot(aes (x=region, y-age, fill=gender))+ F,"es ot Pamgi felp ;m{:',m
11 geom_bar(stat="identity", position=position_dodge()) = R Sk

=

Console

(Top Level) 2

Terminal Jobs

C/Users/anp12/0neDrive/Escritorio/ESCWA/ESCWAS

> library(ggplot2)

> CleanData <- read_excel ("Input/Data/CleanData.xlIsx") gender

> CleanDataNew=CleanData%>% . Female
+ group_by(region, gender)%>% . Wale

+

Vot v

40-
R Script &
=0
30-
@«
Da0-
summarise(age=mean(age))
“summarise()” has grouped output by 'region'. You can override using
the " .groups’ argument. 10-
CleanDataNew%>%
04

ggplot(aes (x=region, y=age, fill=gender))+
geom_bar (stat="1identity", position=position_dodge()) A B eD

EF G
- region

il 3pts @ryg J28T SLedl puyl eeay Il J51s "position_dodge” i Lle o o)l ayuss IS e

B ol e 8 DYl e ST sae lagaa) (65 oY Maal Eg D (ectibaall Oi};LJ.\ALM‘aJSM
oS (Jlorl) deawdly 2lyg B bl o Bonall @aiyS  Jrallig ygS Ul o 3 ST lsse Go F (peilriall
J3eS Gud Bl

--" ---'I .2

Alall O3 Slagleall e gaimgs blin gad digus o 1y ¥ (Ll @yl dd0¥l &l piacs any
M8 amy) et Al Joall elad) dy 3ol dgn 03l igaliall I Ly dods gall pladll iy suzad
(2016) 3085 8 dggun gaas (Say &byl &g powy las] (48

Cibwowill 3
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[ ins

[
DWW A WN

11
12
13
14
15
16
17
18
19

17:38

C:/Users/gnp12/OneDrive/Escritorio/ESCWA/ESCWA/

x="Region",
y="Average age",
fill="Gender",
caption="Source: ESCwA (2021)"
)
- 30-
(Top Level) & R Script =
Console  Terminal = Jobs =0
+ group_by(region, gender)%>% - Gender
+ summarise(age=mean(age)) 20- . Female
“summarise()’ has grouped output by 'region'. You can overri . Male
de using the " .groups’ argument.
>
ggplot(aes (x=region, y=age, fill=gender))+
geom_bar(stat="identity", position=position_dodge())+ 10-
Tlabs(title="Average age",
subtitle="By region and gender",
x="Region",
y="Average age",
fill="Gender", .

L S S S S A S S

CleanDataNewd%>%

slection || Mastchcase | | Wholsword || Regex |/ Wrap Baka =
Tibrar (d 1 r)- . D(Cleanbata 40000 obs. of 16 variables
'I}br‘ar‘i(ggp}llotZ) DCleanDataNew 14 obs. of 3 variables
CleanData <- read_excel("Input/Data/CleanData.xlsx")
CleanDataNew=CleanData%>%
group_by(region, gender)%-%
summarise(age-mean(age)) Files Plots Packages Help Viewer =0
& A zoom | Zepot v O | & <5 Publish

CleanDataNew¥>%

ggplot(aes(x=region, y=-age, fill=gender))+ Average age

geom_bar (stat="1identity", position=position_dodge())+ By region and gender

labs(title="Average age",

subtitle="By region and gender", 40-

Average age

caption="Source: ESCWA (2021)"

A B o3 D E F G
) Region
- Source: ESCWA (2021)

y 393l (8 andgl Lels M (lginll (8 sasll sgm o) 315 Slie Al e matll (oamy w35 (@Bl 8
iy w3 gag x yomall 8 xS elsMs (3blall oG A o ol (3led by el 13] ( J2allig
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B 8T il pay eoow AU LS
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Q] untitled1™ CleanData o | Environment History  Connections  Tutorial -
I (Jsourceonsave | @ /= +Run | *#| Psouree *| = S L import Dataset < & List = -
1 Tibrary(readx1) & + | M Global Environment ~
2 Tibrary(dplyr) Data
3 library(ggplot2) ©CleanData 40000 ohs. of 16 variables
4 CleanData <- read_excel("Input/Data/CleanData.xlsx") OCleanDataNew 14 obs. of 3 variables
5 CleanDataNew=CleanData%-% .
6 group_by(region, gender)%-%
7 summarise(age=mean(age)) Files Plots Packages Help Viewer =0
8 - B z0om  Heport - | O 45 publish +
9 CleanDataNew%>%

Average age

10 ggplot(aes(x=region, y=age, fill=gender))+
By region and gender

11 geom_bar (stat="1identity", position=position_dodge())+

12 Tabs(ritle-"average age", I
13 subtitle="By region and gender", G
14 X" "
1 Yo ]
= , -
16 fit=" ",
17 caption="Source: ESCWA (2021)")+ _
18 coord_flipO+ E1
19 scale_fill_brewer(palette = "Paired")+
20 theme_classic() | —— amate
21
2 | ] e
o
Console  Terminal Jobs == o
C/Users/gnp12/OneDrive/Escritoric/ESCWA/ESCWA/ _
- CapLIUI= SuUll LE. COUWA LZUel) JT . 2
+ coord_flipQ+
+ scale_fill_brewer(palette = "Paired")+ 3 0 20 0 20
+  theme_classic()
> - Source: ESCWA (2021)

10 oolgdl sl I salol &35 (Blas davnll ol Baindg Aol oia 8

oomall 1085 e Jobua 305 (Coord_flip) (1)

"paired" 9o olofdl Zo) Al oda B Il &g 18T e Jobumo 909 :(Scale fill_brewer) (<)
285l 815 (252 cSlaglaall ¢y agsall e Joondly ast il clall 3ozl o gll e Sl
MLO-‘*’” Ol yiee e gl https://www.r-graph-gallery.com/38-rcolorbrewers-palettes.html
(Ol ol el 4a.S e ¢l <33

eladl dalsdl dog d&Sadl blas L3y 999 :(Theme classic) (Z)

cildlwollg jglaoll .5

39 2o (Pl sl ddlandl 83l g oo yommallg 0 (o Boand 3929 (Hludl puyadl 5 LMy
(el (B oy x yoall (31 el (il y yoma I (2) dyyanll pByYI d8Lo] dKal Hlued] umy
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v v | Cnapuer - veserp aa wry oo i =l
41| |3 (JSource onSave | Q + R s st v
1 Tibrary(readx1) R’ ~ | ik Global Environment *
2 Tibrary(dplyr) pata
3 'I'!brary(ggp10t2) ©CleanDa.. 40000 obs. of 16 wvar..
4 library(scales) ©CleanDa.. 14 obs. of 3 variabl
5 CleanData <- read_excel("Input/Data/CleanData.xlIsx") - : -
6 CleanDataNew=CleanData%>%
7 group_by(region, gender)%-% Files Plots Packages Help Viewer =0
8 summarise(age=mean(age)) <} A zoom | Zeport - |0 | & % -
9
10 CleanDataNews>% Average age
11 ggplot(aes (x=region, y-age, fill=gender))+ By region and gender
12 geom_bar (stat="identity", position=position_dodge())+
13 Tabs(title="Average age", G
14 subtitle="By region and gender",
15 x="" £
16 y="",
17 fin=" ",
18 caption="Source: ESCWA (2021)")+ E
19 coord_flip(O+
20 scale_fill_brewer(palette = "Paired")+ o Female
21 theme_classicO+ [
22 scale_y_continuous (expand = expansion(mult = c(0, .05)),
23 labels = scales::label_number(scale = 1, accuracy = 0.01, big.mark = ',")) <
24
25 B
1216 | (fop Leve) 5 RSaipt &
Console  Terminal « Jobs =0 A
CifUsers/gnp12/OneDrive/Escritorio/ESCWA/ESCWA/
SCdle_y_CONnLINuous (EXpanu = expans 1on(mu it = ClU, .UdJJ, P T T ———
+ Tabels = scales::label_number(scale = 1, accuracy = 0.01, big.mark = ',"))

>

Source: ESCWA (2021)

833> library 4Se 88L5] sy Mol &yl Slagledl 8 ppyae yedn ayandl Jlaall i i
Sledl el I agas sl sl i .(plot axis) alasall yooxall e Jasll 8 "scales” daj> sclud
3+ "expand” gewsdl Jodl lew ;o lidrswg (scale y continuous) 8zl Alul (239 22 ¢l k]
b aaz>g yaall 883 3355 Al "labels” Olawdly A5 Bles lary (Sl payll o 0 Baxall A3
daydl Jolas uJb‘d.:uLuJI A8 . grie 2 e yomall gou3.0.01 WAl s LSg Al 02
Jza dulg Il cpo sl Blisiiwl Slagleall o au3ally eyl (Sasg (DLl o dowlg de gaseas
daacn ggplot Al 229 20 Gl u9 wlid! B saall i u-99 -https://scales.r-lib.org/

& Jeaadly (ol prpn Al Bawadl 330y | 333 Bawrd] yailne o paall Bl @t > 8
w22y Lle el (Sag A5l p ol e oy BT gal g8l g lghdas duylan sz &I g0l

4Ll g8lgall yee pedlsall 0im Joo dulemandl Slslayyl

.https://ggplot2.tidyverse.org/reference/ggtheme.html

.http://www.sthda.com/english/wiki/ggplot2-themes-and-background-colors-the-3-elements

auiludl pguupll groai .7

oaaall pgd oo oSadll dueyd dily pouy clid] JI Al yglaiy dbyie Slogleall &S Bl ¢ oSs
log g9 pezilaia | Tslizal 31891 sac bawgia ooy ayyis @ U] o dagall ol (o yu8] Slas

odsdzaall o 19315 13]
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0 leamedtt o O CRashir 0 - Deiticton Bt CaieDith [ Deviesesei  Habory  Coteiom  Telorid ]
i Cfowmee e | A +he | Wl v = ™ moor v o U e
1 Mbrary(readsl) U P—
2 Vibraryidplyr) Data
3 :::::::Egﬂg:ﬂh oC eanDa. 40000 obs, of 16 var
5 Cleanbata <- read_excel("Input/Data/cleanbata. x15x") ocleanda 28 obs. of 4 variabl
6§ CleanDaraNen-CleanDatas-%
T groug by (region, gender participant)i-% Tem ot Paiugm  ep  Vewn =
8 summarise(age-meaniage) ) & Figm Spgns 0 s
9
10 CleanDataNess - Avarage age
11 goplot{aés(x-region, y-age, Fill-gender)is By negion ard gerder

12 geom_bar(stat-"identity”, position-position_dodgel))s
11 facet _wrap(. -participant, ncal-1)+
14 labs (title-"Average age",

15 subtitle«"By region and gender”,
16 -

17 !

14 11" ",

19 caption="Source: ESCWA (2021)")s

3 coord_flip{ls

A scale_fill_brewer{palette = "Paired"}s

i1 theme_classic()+

$3  scale_y_continuous (expand = expansion(mult = (0, ,081],

4 Tabels = scales: label_nusber(scale = 1, accuracy = 0.01, big.mark = *,")) | |

Fi i

s d

1 Top L § Eioipt §

Comoly  Terminal L -

Camingrg DOm0 e e 50 ml 450w,
+ Bhod IE_Y_LUSILITINGS LEXRDAIR] & Epdrs Onma L w LU, L WE R, - noe NH AN NN SN
+ labels = scales::label_nusber{scale = 1, accuracy = 0,01, big.mark = *.')) u

> ‘Soury ESCWARIN)

Sl juas I8 dieyd dilo pgwy elisly (facet wrap) VW plascial xawg gl joyll lia 8

2o o> &l Mg (Il deeyall Eoldl poayl) saacl gllaall ssell jyasd  peolplasizal g
Oloxd ass dblu dsy (Say ol edgll 89 . DULM dodle &8y (29T oSy AN yolgdl oia
28 Ly By00 598 Ao By A etrdl) Ly plazad) yzall yag BURlg HoSAI (g duyac

050 L 5SSyl slessl 1 Jusa zalisdl o s Lo casbnanal) deasdly ol gs)g (paasdiinall
8320 | dorlog J135 9 iclls gag 6Mas Yl oia Lia agay 411 plgdll prauds dabaiall oiay 6 cludl
Al el ells Jl laog 18 dlall D13 dy303)lg draguyll solall (o 1y3all

duilull pguipll ¢lgil .8
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4 I (Csourceonsave | @ #° ~ Hrun | o+ tsouce v = £ [ 2 mportDataset + | & List ~ -
1 '\ibl‘ary(readx?) R~ 1GlobalEr\"rcnrr'er't -
2 library(dplyr) Data
i 1:5:::5%22212;? ©CleanData 40000 obs. of 16 variables
5 CleanData <- read_excel("Input/Data/CleanData.xlsx") ©cleanDataN..| 40000 obs. of 16 variables
6 CleanDataNew=CleanData
7 Files Plots Packages Help Viewer -1
8 CleanDataNew¥>% ] A zoom | -Fepet - O | % -
9 ggplot(aes(x=participant, y=age, fill=Ffactor(1)))+ b
10 geom_violin(show. legend = FALSE)+ Age distribuition
11 facet_wrap(.~gender, ncol=1)+ By gender
12 Tabs (title="Age distribution”, Female
13 subtitle="By gender",
14 x="Programme participation”, 507
15 Yt " oo
16 fill=" ",
17 caption="Source: ESCWA (2021)")+ 401
18 scale_fill_brewer(palette = "Paired")+ 04
19 theme_classic(O+
20 scale_y_continuous (expand = expansion(mult = c(0, .05))) 20
21 Male
22 |
50|
50
221 | (Top Level) = R Script + 401
Console  Terminal Jobs ] 30
C:/Users/gnp12/0neDrive/Escritorio/ESCWA/ESCWA/ 204
+ Lneme_cidssi1c )+ - Mo Yes
+ scale_y_continuous (expand = expansion(mult = c(0, .05))) Programme participation
> - Source: ESCWA (2021)

rdomaydl Sladedl ylol 5 dala yolie W e coall bidud (Say

tviolin plot (S dagdass (31 saoy 8 (i bagdass sgass o Yuug 10 shadl sz (1)
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L 32081 313831 o dasMa e SlaSl dagdasid] el (i ludl dgdayyadl d5Ldl pgay)l BMs e
38T Lo 38 L 1 SYI 13831 ) 3l 3y Lo Busdzall 3t (yo Bagdzuall deganall 8 Mezad 18 o
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Q] Untitled1* @] Chapter 00 - Descriptive Statistics.R CleanData P o |
H (JSourceonsave | @ # = & FRun | *#| Psource | =
1 Tibrary(readxl) -
2 Tlibrary(dplyr)
3 Tlibrary(ggplot2)
4 Tibrary(scales)
5 CleanData <- read_excel("Input/Data/CleanData.x1sx")
6 CleanDataNew-CleanData
7
& CleanDataNew%>%
9 ggplot(aes (x=age, y=score, colour=gender))+
10 geom_point()+
11 labs (title="social programme score vs. age",
12 subtitle="By gender",
13 x="Age",
14 y="Score",
15 color=""",
16 caption="Source: ESCWA (2021)")+
17 scale_color_brewer(palette = "Paired")+
18 theme_classic(O+
19 scale_y_continuous (expand = expansion(mult = c(0, .05)))
20
21
22
23 |
24
25
26
27
28
29 .
an
231 (Top Level) & R Script &
Console  Terminal Jobs =

C/Users/gnp12/0OneDrive/Escritorio/ESCWA/ESCWAS

: L R T RS
warning message:

Removed 37059 rows containing missing values (geom_point).

>

-
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Environment  History  Connections  Tutorial =
S [ | # importDataset = ust v |-
R~ ) Global Environment ~

Data

OCleanData 40000 obs. of 16 variables
©CleanDataN.. 40000 obs. of 16 variables

Files Plots Packages Help Viewer =]
- 1@ Zoom 'f'-E_Expnrl' =} .{ ‘:!‘r'
Social programme score vs. age
By gender
5.59

Female

*  Male

Source: ESCWA (2021)
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4 I CScurceonsave | @ #° - +Run | *=+| #source -| = <2 I | 5 import Dataset - | & List -
1 library(readx1) R~ Tk Global Environment +
2 Tibrary(dplyr) Data
3 'I'!brar'y(ggp'\ot2) ©Cleanbata 40000 obs. of 16 variables
4 library(scales) ©@CleanDataN . 94 obs. of 3 wvariables
5 CleanbData <- read_excel("Input/Data/CleanData.xlsx") -
6 CleanDataNew=CleanData%>%
7 group_by(age, gender)%>%
8 summarise(score=mean(score, na.rm=TRUE)) Files Plots Packages Help  Viewer ==
9 = P zoom | Tegort - |9 | & = -
10 CleanDataNew’>% .
11 ggplot(aes(x=age, y=score, colour=gender))+ Social programme score vs. age
12 geom_smooth (method="1m" )+ By gender
13 geonm_point()+
14 Tabs (title="Social programme score vs. age',
1s subtitle="By gender",
16 x="Age", 4.2
17 y="Score",
13 color=" ",|
19 caption="Source: ESCwWA (2021)")+
20 scale_color_brewer(palette = "Paired")+
21 theme_classic()+ 17
22 scale_y_continuous (expand = expansion(mult = c(0, .05))) »
23 s Female
w
—— Male
4.0
3.9
18:18 (Top Level) = R Script 3
Console  Terminal Jobs =
C:fUsers/gnp12/0OneDrive/Escritorio/ESCWA/ESCWA/
+ scale_y_continuous (expand = expansion(mult = c(0, .05))) - 20 30 40 50 80
“geom_smooth() " wusing formula 'y ~ x' Age
= S Source: ESCWA (2021)

Jal e 8 8agae yolie jlpl o aud
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47 |k [ sourceonsave | Q # - +run | %= _#Source ~
Tibrary(readx1)

Tibrary(dplyr)

Tibrary(ggplot2)

Tibrary(scales)

Tibrary(openxlsx)

wh = openxlsx::createworkbook(creator = "ESCwWA')
newSheet = addworksheet(wb, sheetName = "Age vs. Score™)

CleanData <- read_excel("Input/Data/CleanData.x1sx")
CleanDataNew=CleanData%>%
group_by(age, gender)%-=%
summarise(score=mean(score, na.rm=TRUE))

newPlot=CleanDataNew>%
ggplot(aes (x=age, y=score, colour=gender))+
geom_smooth (method="Tm")+
geom_point()+
Tabs(title="Social programme score vs. age',

subtitle="By gender",

x="Age",

y="Score",

color=" ",

caption="Source: ESCWA (2021)")+
scale_color_brewer(palette = "Paired")+
theme_classic()+
scale_y_continuous (expand = expansion(mult = (0, .05)))

fileName="0Output/Partl Examples/Scatterplot age vs score.png"
cleanTable=CleanDataNew%>%spread(gender,score)

ggsave(fileName, plot = newPlot, width = & , height = 4 |, scale = 1)

insertImage(wb, file = fileName, sheet = newsheet, startRow = 1, startCol = 1, width = 6, height = 4)
writeDataTable(wb, sheet = newSheet, x = cleanTable, startRow = 1, startCol = 10)

savewWorkbook (wh,

file = "Output/Partl Examples/Excel report.xlIsx",
overwrite = TRUE)

(Top Level) = R Script =

o8 B doSe 8l @ Al ol 5.3 Jadll 8 sauall y 3 Yl Sl gyl ] el s

.5 sl
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= | Part1 Examples

Inicia Compartir Vista

« A » Este equipo » Escritoric » ESCWA » ESCWA » Output » Partl Examples

3 Acceso rapido
I Escritorio -
Jr Descargas -,

|= Documentos o+ Secial pregramme ssar ve. g

By gender

Saures: ERTAA PI2T)

Scatterplot age vs scare

amall Jasl 2 e e MM a] Joo o)l cliSay gl JauS] 50385 52 Sllls

A B C D E F G H I ] K K M
& Social programme score vs. age age k) =
2 By gender 19 3,94580729 3,90072465,
3 20 3,99920952 3,91235023
4 o - 21 3,9910119 3,85560065
5 42 22 4,06232339 3,92712185
6 23 3,9270679 3,89700893
4 24 3,9710319 3,90874764
8| 44 25 3,94234467 3,84272857
9| = 26 4,01027252 3,9630112
10 § Female 27 4,07494722 3,99755772
"9, B Male 28 3,95763265 3,99409361
12 29 4,01382479 3,89510828
13 30 4,00456257 3,95485544
14 390 31 3,98950569 3,98047969
15 32 4,06511237 3,88564737
16 33 3,98239382 3,91756878
i7 34 3,96693251 3,87261261
18 2 20 “:\ge %0 Ll 35 4,02935107 3,97535034
19 Source: ESCWA (2021) 36 4,005 3,87978121
20 37 3,03789592 3,82696712
21 38 3,90051353 4,00552309
22 39 3,93096992 3,98429012
23 a 174466 8
24 41 3,93087 i 9
25 42 3,92813200 4,03218254
26 43 4,10124339 3,94888095
27 44 4,03024329 3,95530952
28 45  3,9582354 3,98551146
29 46 3,92250916 3,89353316
30 47 4,0071086 3,89295455
31 48 3,93836194 3,96475422
32 49 4,00166001 4,01625392
a3 50 3,04997354 4,03496599
34 51 4,08224206 3,86831803

Age vs. Score @ “
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."Dictionary Reduce.xlsx"

1Pl gl yolie gan e Jodl goum (irdoann (utidya utboo 130 JousS| e painy

A B \3: 3] E F G H I ] K L M
1 Code . Title - Subtitle X Axis ¥ Axis -|Caption - Title AS | - Subtitle_AS - XAxis_AS - |YAxis_AS - Caption_AS - Color Pallet -
Source: 1 gdenall
0.1 Social programmes beneficii By gender Scor ESCWA ]
] Age (2021) 08 Opdgiionall ukill (anas o i (2021) Paired
3 0 XXX 00X X0 00X XXX XXX X000 XXX XXX XK X
4

labels categories ®

A B

Category

el yolie guan e Sl goumg

1 Male Men

2453

2 Female

Women

bl

bow] 2 LA B L R e

]
labels | categories

G516 e immayd] Slagdadll b pads losie oSy o Jasll 13y ALl Cos g8 oS ¥ > all 0da
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Rzl 6 Slalall o Luasd o Jo¥l dagall 6 il

47| | (sourceonSave | @ A+ ¢ *Run | | _#source ~
Tibrary(readx1)

TibraryCdplyr)

library(ggplot2)

library(scales)

library(openxlsx)

filebictionary="Input/Dictionary/Dictionary Reduced.x1sx"
dictionaryLabels=read_excel(fileDictionary, sheet="Tabels")

W0 N W s

10 genderCategories=read_excel(fileDictionary, sheet="categories",
11 range="A1:D3")

13 dictionaryLabels

14 genderCategories

1417 | (Top Level) = R Script ¢
Console  Terminal Jobs -
C:/Users/gnp12/OneDrive/Escritorio/ESCWA/ESCWA/

> library(dplyr)
> library(ggplot2)
> library(scales)
> Tibrary(openxlsx)
>
> fileDictionary="Input/Dictionary/Dictionary Reduced.x1sx"
> dictionaryLabels=read_excel(fileDictionary, sheet="T1abels")
>
> genderCategories=read_excel (fileDictionary, sheet="categories",
+ range="A1:03")
>
> dictionaryLabels
# A tibble: 2 x 12
Code Title subtitle "X Axis ™ 'Y Axis  Caption Title_AS sSubtitle_AS "X Axis_AS 'Y AXis_AS Caption_AS
<chr> <chr> <chr> <chr> <chr> <chr> <chr> <chr> <chr> <chr> <chr>
0_1 Social~ By gender Age Score "Sourc~ <U+0627><U+0644><U+0645><U+0633><U+062A><U+0641><U+064A><U
+062F >~ <U+062D><U+0633><U+0628> <U+0627><U+0644><U+062C><U+0646><U+0633> <U+0633><U+0646> <U+0646>
<U+062A><U+064A><U+062C><U+0629> "<U+0627 ><U+0644><U+0645><U+0635><U+062F ><U+0631> 1\~
KX XXX XXX XXX XXX XXX XXX XXX XXX XXX XX
# ... with 1 more variable: Color Pallete <chr>

> genderCategories
# A tibble: 2 x 4
Code Category EN AR
<dbl> <chr> <chr> <chr>
1 Male Men <U+0630><U+0643><U+0648><U+0631>

2 Female women <U+0625><U+0646><U+0627><U+062B>

lad o> S gus] 8 S (read_excel) Uizl cuossiiul Al A1l gangs @i Sayll lia 8 &l oy
S aiSayg LS R RS Ll Bladly dovaall syasey s o333 A 29 dovaall pas
oagasd Laddll ad (Sl balll Loy (Joluadl o syaall sgagy (SJg c0agys I Jgandl

asll Z13831 130 selun XXXXXXXXXXX o0 b0 le sl oyl (8 Jodl Jouadl oy (1)
el cpo sgasll pacs saacl Lo Jolandl coums laase zalisdl lgS5yy a8 4l elasll Can e
(839884l

3903l o elgidl symmarg b3 R Lgd (oymy A Guhall JiaT dose Jaay b ell padll sgln Y (9)
ol ggumall Gl ysaall e
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oy o elgidl symay | Jolandle doldl powyll &) aand 8 acluy yde clidl 401 3glasdl e
oeoall 4L Ol (65T ol e Joloe ye Slaall &l Oly bl pas Jsass

i 5o ansaeme O & - @azn % | =gy -
Tihrary(readx1)
lihraryCdplyr)
Libirary Copap ot 27
Libirary e los )
libraryCogenx [sx)

filepictionary-"Input/Dictionary/Dictionary Reduced. lsx"
dictionaryLabals-read_excel (filebictionary, sheet-"labels"™)

[T=T TR B = | N AR

10 genderCategories-read_excel(filedictionary, sheet-"categories",

11 range-"al:03")

12

13 #Language- 1 for Cnglizh U for arabic

14 Tlanguage-1

1%

16 Cleanbata < read_excel ("Input,/Data/CleanData.xTsx")
17 ClaanDataNew-CleanDatak=H

18 grovp_by(age, gender)¥-%

19 summarise(score=mean(score, na, rm=TRUE ) %%

20 mitatelgender=Ffactor{gender, lTevels-as.matrix{genderCategories][, 2],

21 labels= as. matrix{ornderCategories) | 4= Tanguage | 3

22U leanilal abrm

23

24 -
iy RO gmE) * Ko ¢
Corsele  Terminai duoid =

T e o rp 12 OnaDrkw B oo BT AL B S DV
= CleanbataNew
# A tibble: 94 x 3

# Groups: age [47]
age gender score
gl = <fots  wolhl=
19 Wonen 395
19 Men .80
20 wWoman 4,00
20 Men 1.0
21 wWoman 309
21 Men 186
27 Wnmen 406
22 Men T.4%
27 Wonmen 141
2T Men .80
# __. with 84 more rows
=

Ja955 @y B33 > yall B lgunllang lglans qiy Ll SULA! o] dlasda Say Jlzall Lia 8
R &MY as.matrix(genderCategories)[,2] dls pasuins Al oda 5. Jale JI b juindl 020
dls pasrnd @ Okl ¢ ydall LSl Joan o Sl sgalall b &9l elli Lo Olguuall

If language = 1 then 4-language =3 Jo> a:aU).Jl &L—J as.matrix(genderCategories)[,4-language]

S 3 UL ool celliy Bagand] d3 oyl dall Slaud le ggrmy il wedldl sgalall | ]
a1 Ol e gozony Ul gl ssalall L] a3l if then SU3ls ysSHI o Yy slucdly Jlonyl

D18 ) de gy Sliall iy ans oS @las il 3] ALl 030 Wggus o eyl Bagasd d ol

S ey dpand] 185 Sag (Bilya s dal> Dy ol b s danydll <8 > B . dalusa
Tl gball 1igy dtlazall el peas Jyas azd R & dummaydl Oladadl Jbads JeuS) ygald
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8 352> 0all BB Mol &i15 @l e goumy 43 2 sgalall ual lagl sy ¥ T ) 85landl jandg

3Ll asus) 25 (oxcel) <5 smss Salay olsdl SUL ol basy as  Jolall o lguuds 5l plasizal
QJL&J' el (parameters) Jolo=

H _s=sensnm  [5] # - wpa | " Foaar - F ZH! Peweniund - |
" R [[ e [0 | ey L— - W dniRca -
PR o PPN o, PR [ T dnent ot L1zt ot =
= walues
P indizalurtesds - Nl =1 ebictio. "InputsLicTionary micTicnary .
M aboades dirrionary ahals ¥of sulsar ol AndTearar mila =1 lehanz TOUTPUT/Partl Emarg oo Scatto
23 indiczrorc. "0 1"
36 new o cardutakendi languige  ©
» gaolot!lacs (x=age, w=score, colour=gendzrl b L
L] gem_sroothimethos="Tn'T1 Rim Ml Fakepm Srp K =
4 -iwu!:uuinlL'J- B \ R ) a Horan | Tirget - @] -
! At 1T —pan bl e ba e e Clabdmben [ 5501 Tanoasnqe et 700, e .
3 wulin il I..~..<|..h.-... terilatmies [, 5501 Targquangs -+5.|;|',I HE
i3 CAnTian as.characterd labtades |, 5901 lanadane)+&]7, R
11 k] as.characteri lablades |, 5901 lamadage) 417,
14 ¥ = as.characters labiodes |, 59 [1-language)i1ill,
I color=""] |
15 5 x pperipaletie = s characber TabCodes [ 12710 +
1 Lherme_y Tans o e
A wa s le_y el bnmnns Ceazsanil wagrAnw D mal e 0, WM&
9 s irinn it CTlanpiage W might' ] alze [P 1&Fr '] 5+
£ 1] Thiene [ | agend. posiTian "horton',
4L Tont - elanet Testotand v - CGzorgiata,
41 FERER 40 5 = eloenont Textisize = 10, family = ‘Geargia’l,
41 ax s bexi.y = elenpent_textisize = 1, Fami’y = 'Georgra’l,
44 axon LilTe, = = wlemerillexbibjusl = 008, mige = 10 iy = "Grovgia'l, ~
43 Ax o Ll Teoy ~ wTerenl _lexl b s, wiew 200 ily - "meorgia'l .
4E Teimrel Tuxl el _Texl (50w 10, TamiTy ' a'l,
47 STEIp. TRXT elemenT_TexTisire 10 Tadl iy Taenrgta’l, 43
42 poot.Titie elenent Textitace - Chold', size - 10, tamd v - CGeorgiat,
45 hiust = 17 (lamguage =—— 21 41F clse 4053,
2l plot.sustit’le = elemont testisize = 10, Family = ‘deargra’, . r e
sl st = if (Tanguage s= 01 {1F eTze JO0b - e
LF) Tegsrel ey, wiss o mn TGS, enT ] . 1
31 el -
o,
M Sapleet (1)
Tomale | Tevwmsd o labe —=

CAbon e L0l o T ki T TEOAR } ; . . o R - 5 ": ar a,
legend. kmy.st2e = unitil b, ‘en' il -

* nesflat

geon_sremlhD we iy Tesmala 'y - x' e - oy

There w=re 15 marings [Hse wdrn ing=©1 Lip wes | hee) _

- = APz
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ddac o 2328 . Sldl @uyll Ll s (theme) = dlszall Olagedl o 8308 degana pads dysly
Sl @yl e lay sl 38,50 Lol agal jslaudl oia g gyl Jolezy ol o gs aled

eimdl 3 Jwadidly S5 LS . JST Oolile L5y 30Ul dmn sl Oladdodll 83L5] Lo el o3> ghony
il oda LISkl e dodlg 888 yanall (65 plisendl (o y9f o (oputiyLudl @il

& i [= D P F G H i i -t 1
2 Social programenes bensticianes | Bwe  Bwers O
2 By gender 19 3,90072455 394580729
d | AManal hexerel
4 - 31 385560065  3,5900119)
5 42 = 13 1EITIIES 406231139
& & 3 3A9700ERE  3,827T06F9)
7| a1 . . . M 3008TATSS 19710319
8 E " = " el L] 15 3,B42TIEST 304234457
-] in 5 o - *a 2 - L T 6 356I0N1Z  A0I00TISI|
1a B L= o L] g AP 389F55FFE 4,005 ."Z?_
11 1 i LT . ¥ s BB 180408061 185761065
12| 38 . ¥ 1ASSI0EFE  4,013E0479
13 . 30 305485544 4,MM5EI5T)
14 31 308047060 308050560
15 n - et L o 32 3,BESGATIT 406511237
16 Aas 13 3U1THOETE 3583535
1s £ L L R )
18 Men [ Wormen ¥5 307515084  4,02935107
19 Fa— W 3A79TRIN 4 00|
0 EBCHA f0d1) 37 33606717  3,03789593
o Mrh.iwrr I\1.-_} i -:?------
T EEEEEEEEEEEE——————————

A B C [+] E F 3 H L] L

1 ) et e et r
2 RSN A8} SR00TIES: 3SR TE
3 11:!__"..1...5-11151123 J.HEB?EJE
& - 21 3 BS560005 35510119
5 42 I ISATINES 10623230
& 5 I3 189700893 3,9270679
7 - - o 41 4 JOOATATEE 39710319
B - A ". L] -t 5 3 B42TIEST  3,04133457
a - R i & . B .o 28 HMIILLE HIMGTERE
10 :_ = m - = - o IF 399T35TTZ  4,07454TI)
11 — ¥ale, i . I8 35040861 3 45TEAHS
1_, . 38 1 JRSSACEEE 401182479
13 . W A054E5544 400458357
14 T 31 398047050 3 08950559
15 0 n -u:l_ 20 & 33 388564737 406511337
10 = 33 3 GLTILETE  3,9823538F
17 ) 34 JENRINL] 3 NeeNIES]
18 ity B = 15 107515034 4,02805107
an 123 mwmrsae e

Baanzs Ola) 8 yusladl s duasl R J (Say liza usalB zls] S5 e il basd Ladll plus 8
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dpall clloall dioil .guolall Jnall

5 el Jadll e Jow ey ;)5 WY R 9 JuuS] buy £a.S o> Olagled Boludl Jaall Jols
)l Jelucty 58 .(SPP-RAF) dselazdl Elasdl malyd guyudl @did] jlb] 5 guly Flas e &laddl
sezmys dflasyl Olaasl) dgyza Sl el o Lo dladle Sl sadl pe Jodl lia Ol qow e
oSay e 2lug Alall &I booll Olelos Yl zls] dls 8 lay (Laisll 0ig) desia Diliay Lodll 1ia
SULl degame aos iy s ceisgarl] Joll of 0 bodll o 0385 3 andg vie  Jadll in Lau o
516 aslall Jsoally Lol 13g) . Jdol) 2180l el gypaly mlasdly (Jolazdly &l pousl e
Dictionary.xIsx (Inputs/Data s 833> 34) RawData.xlsx ;@ lgalaszuwl gzew Al LSt Slala
.(Inputs/Dictionary _® 35> 54)

il alallg ggpirall .1

OMs-sall e dladre Slaloall o duaded] Sacluall slga (5 oand gl A3 9o 7 yudall Coydlg
¢ oa Jadx cliSay dalell Al &by ((ESCWA) 165wl pusl e ¢ gyl lia e yguell
252 934l @I (6 Suaall Jayll plasczuly

) ESCWA - RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help

o v.-,'._'*v B | || A Gotofilefunction = Addins -

Slile o Welin Bys5 lls lao 350l o ssasll £bs oSay i calnaS ol sotny Ldas
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1 rm(list = 1s())
2 graphics.off()
3
4

gc ()
startTime = Sys.time()

&bgikA\QLkﬁlngi&ngeQAU(}AO§h$9aQUJA‘aé&ﬁ4gr%éﬂ|uﬂd|QAu;9¥|a&&g‘ngAJ‘OAZﬁ

oo U a8 Al syl Gy ¢yl (S JEsdl e Obluodl selug las @yl Olgyadl o
Slagded] Joad eay aie Oguwlsdl you o e85l @Soul) 9o 1331 yhaudl laaue @535l SLLJI
Olagled] S5 88 o5 aie Dgwlodl LaSal basdl gl )l alall &lg 5 iy doa ]

OBl 185 sl (S e Llall Tasao dos lan dlasll 30 Joo pasciuall gl S deas

Ui 8 g dlae sy Juacd!

«# 1| Preparation
- 1.1| Libraries -—--————-———— -
myPackages = ¢l "readx1', "gridextra’, "rpart’, "partykit’', 'gadendro’, "ggparty’,
'"factoextra', 'ppcor’, "glmnet’, 'caret’, "ghm', "Metrics ",
'cobalt', "gtools"', 'fastDummies ', "openxlsx’', 'extrafont”,
"here', "tidyverse' | "reshape?’, 'StatMatch')
notInstalled - myPackages[| (myPackages %in%  rownames Cinstalled. packages (0007
- if(length(notInstalled)) {
install.packages{notInstalled)
= ]
invisible(sapplyimyPackages, library, character.only = TRUF, quietly = TRUE))
Toadfonts (device ‘win', guiet - T)
options(scipen = 999) # Disable scientific notation.

Sle oY ransiruall selug b ling (84 lgsle Baladly OUguall L4US azs e b duslas lgi]
pindl i e Dgualodl demmaydl Oladadl Jlus windl ia 5 ool zalisdl 5 anlsS cui Lo pgd
STl s 1S gz o] Oladadll poi 18 oo dzcza oS5 @ 139 115 8 yobaud] 3 8ysSial

Ssed Al 99 (dwday 3391 joayll g i2ad Say ey libraries DSl IS Juasd e
N al &Sl Jasd @3 18 ¢S 13] las pascull
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21-# 1.2] Initial values ——---- oo mmm oo e
22 # 1: English.

23 # 0: arabic

24 Tlanguage = 0

25

26 userLocation = encZnativelhere()) # rReplace by vour own path.
2r-dfCIfFile. exists ("output™)) |

28 dir.create("Output™)

29- 1

- ifCIFile.exists("output/Chapter 00")){

il dir.create("output/Chapter 00")

32-]

33-if(Ifile.exists("output/Chapter 01")){

34 dir.create("output/Chapter 01"}

35- ]

36-if (I File exists("outputr/Chapter 02"3)4

37 dir.create("output/Chapter 02")

8- }

30-if (I file.exists("Output/Chapter 03"3){

40 dir.create("output/Chapter 03")

41- 1}

47

43 scriptLocation
44 qdnputLocation
45

pasted(userLocation, '/Code/')
pasted{userLocation, '/Input/"')

555 eS8 .26 ylawdl 8 DIl Land |, JalSIl yy 56l da) ayyeig sl Olalos diggny L] alaiall pody
VNl go Slg Jum 8308 Olyluo plaseial Izl ysT o of Juus| calo cleniuwl wuyi loase gyl
3929 oo Bl x5 S 13] Mo ey ddlezdll Olalamall E81S 59 ¢ g piull @890 (e R ot here Lo
cdlall ol syaodl Jl zlsd (g (29 S 27 (o sshaudl plasciuly) oslae] cliSay woutput saw fla
@5 ¢ JolSU! ylucall g Wglhaall ) lay 440 43 bl 89 ¢ giall 8 Aloxall gl 33 Jaié clile
LSEL dagall 0dgy owladl pody 3l i yo ISy anlsd da > M8 26 shaudl u.9 Jeally aolysetal

46- £ 2| Chapters

47 Rource(pasted(scriptLocation, 'Chapter 00 - Descriptive Statistics.R'), encoding - "UTF-8")

48 gcid

49 source(pasted(scriptLocation, 'Chapter 01 - Profiling of beneficiaries.®'}, encoding = "UIF-3')
Wogeld

1 source(pastel(scriptlocation, 'Chapter 42 - Targeting characteristics.R'), encoding - "UTF-4')
52 gc)

531 sourceipastel(scriptLocation, 'Chapter 03 - Coverage evaluation.R'), emcoding = 'UTF-8°)

hd

55 endTime - Sys.time()

56 endTime - stariTime

Bl slas adgng ouyidl Jaads & yatall dall Ol dpadl goalydl JS Lo y,33] 23mdl asdy
sl JS dadlan) Oguslodl a8yl gl eSgll Gl Say syl o3
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1
{
F-8 LI Figure labels gl Tramimemmem e emm e e oo e e e e e e
4 dataPlets <« read_excellpastelfrpuslecation, 'Drctionary/Dictionary.xlsx'],

§ sheal = "Ll s ')

b dataFlots[iz.naldatafloss)] «

4 datafrarering’ < read_ewcel(pastslinputlecation, 'DataRanfata.xlsx'))

1

W- ¢ 1.4 bictionzries

11 Regian o ity matr P |G teddinputLucalion, "Wicyimmry0FcUimiary, ket ), shesl = "categories’, range = "ALEE' D)
1! quartilesl < as.matriiread_excelivastelinputlocation, 'Fictionary/Dictimary.xlse’), shest - “categories’, range - 'F1:T11°))
13 response] < it matr indreac e |pas el dinpet Lucalion, Wil iomry 0l imary, lse' ], sheel = categories”, range = "RLND'T)
18 charzcteristics < as.matriairead_excelipasted{inputlocation, 'Mictionary/Dictionary.s1sx"l, shest - "categories’, range - "FLIGHET)]
15 studies o= s, matrind reac_ence pastedlinpuetlocakion, "Mcliomary/Dictionary, lse"), sheet = “categories”, range = "8 10K
1 labaor < 5. matriaread_encel(pastel{inputlocation, "Dictionary/Dictisary.slsx’), sheet  “categories’, range - "ATL:M'D
17 yundar o s marr indreac_ewce masted linputLocation, “Wictiomary/Dictiomary, xlsa '), sheet = “catepories”, range = AL AR
1 deciles < @ matriaread_encel(pastel{inputlocation, "Mctionary/Dictisary.wlsx'), sheet - ‘catecories’, range - "ATLAKLL'))

19 contirmation <= as,matrixgreac_esce [(pasted{inputlocakion, "Mictiomary/Oictionary, xlse’), sheet = "categories’, range = "R3:N7'))
A translationvar < as.natrilread_sxcel(pastedlinputiocation, ‘DictionaryDictionary.glse"), sheet - 'categories’, range - 'CHLCKIO')
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22« # 1.3| Factors

23 dataFrame = dataFrameFinal

24 dataFramefregion = Tactor(dataFrameiregion,

25 Tevels - Regionl,2],

26 labels = Region[,4-language])

27 dataFrameSinternetacces = factor{dataFrameiinterneticces,

28 Tevels - responsell,?],

29 labels = responsel[,4-Tanguage])
0 dataFramethealthacces = factor(dataFrameShealthacces,

31 levels - responsell,Z],

32 labels = responsel[,4-Tanguage])
i3 dataFramefgender = TactoridataFrameigender,

34 levels - gender[,2],

35 labels = gender[,4-Tanguage])

i6 dataFramefeducation = Tactor(dataFramefeducation,

7 levels - studies[, 2],

38 labels = studies[,4-language])

39 dataFrameSemployment = factor(dataFramefemployment,

40 levels - Tabor[, 21,

41 labels = labor[,4-language])

42 dataFramefincomefuantile = factor(dataFrameliincomeduantile,

43 Tevels - deciles[,?],

44 labels = deciles[,4-Tanguage])
4% dataFramefparticipant = factor(dataFrameiparticipant,

46 levels - confirmation[,2],

a7 labels = confirmation[,4-language])
48 |

49

50 datararticipation = dataframe

2l

52-# 2| Analysis

53 wh = openxlsx::createworkbook (creator = 'ESCwA')
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37 - & 1.4| Subset
38 # Dataset related to those individuals that participate in social assistance programs.
30 dataParticipation = dataFrame %% Tilter(participant == "ves')
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44-# 2.1 Machine Tearning technigues —--—---------—"-"-“"—--—--~—~———— -~
45-# 2.1.1| Hierarchical clustering

46 # - Incremental dummies:

47 dincrementalDummy - dataFrame %=%

48 dummy_cols (select_columns c("region’,'gender', 'education’,

49 | ‘employment’ , "incomeQuantile’,

50 "internetAcces', "healthacces '),

51 remove_Tirst_dummy = T3

52 datararticipation = incrementalDummy %=% filter(participant == ‘yYes')

53 dataParticipation = dataParticipation %%

54 dplyr::select(-c({'region’', "gender', "education', "employment',

55 "incomeQuantile’, 'participant’, "internetAcces”, "healthAcces'))
56

57 datararticipation = dataParticipation %=% dplyr::select{-c( 'scare’))
38

59 rownames (dataParticipation)-pasted'Caze", l:dim(dataParticipation)[1])
&0

61 # Factores for the original dataset:

62 datafFrameigender = factor(dataframeigender,

63 levels = gender[,2],

64 labels = gender[,4-language])

65 dataFramefeducation = factor(dataFramefeducation,

66 levels = studies|,2],

67 labels = studies|,d4-language])

68 dataFrameiemployment = Tactor{dataFramefiemployment,

&% levels = labor[,2],

70 Tabels = Tabor[,4-Tanguagel)

/1 dataFramelincomeduantile factor (dataFramefincomaquantile,

7é Tevels — deciles[,2],

73 Tabels deciles[,4 language] )
74 dataFrameiparticipant - factor(dataFrameSparticipant,

75 levels = confirmation[,2],

76 labels = confirmation(,4-Tlanguage])
-

R lgoasizay 4l 8sdazall p3ndl aiass lals (select) U131 18 dplyr z159] 92 La 3331 agall yazsll
S Al dajodl agasad "t plascral Laay elasYl canad @l oda 5 . dalusa @515 6) slas lawl

o S D g

a8 Ll Olucis] dglac 1o Jugmed! 130 oo elg¥l 5y

78-# "1 1'| Distance matrixX ———-—--—-——--——----- -
79 #variance of dataset wvariables

80

81 auxl=apply(dataParticipation, 2, wvar)

82

83 #select variable whose variance isn't 0 and scaling them
84

85 dataParticipation=dataParticipation[, auxl!=0 ]
86 dd <- mahalanobis.dist(dataParticipation)
87 dd =as.dist(dd)
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1% hr helesTid, merhar tard.net )

137 otber_dendro = as . dendrograncha

1R

138 dendro.plol = godendrogranidala = oller.dendro, rolale = TRUET
160 srale_x_dizcratea (axpand expAnsianimil T Pl N R

181 seale v conbinuuus Despanld = exparsiondmell = CC0,00700
162 theRel A A Tt ey elament_hlank(],

163 amis. Licks,y = alevenl Wlanki)

164

165 culMunber=6

1&f

167 Lreeordering = hoilabels Choforder]

168 sub_arp cutresiher, k- ruThunber)

168 dalaParlicipaliondCluslars = Faclursub grpl

i

171 riewPlol = Meie dend{be, k = culkrber, coloe Jabals by kb = 7, palelle = "Sell’, show label= = F,
172 rect , lrissr_pert 1.07, rect_border Gerlt recto il Tl =
173 Tab=LiLTe = pds Ledias chara LeedTabCodes T, S 0L-Tanguagel+2]107,

174 subTit e as.character lahCades | 5501 languagel+ 3]0,

175 caplion = as, characber(TabCodes T, 5501 -Tanguage 46773,

10 w as.characterd lahCades | 5001 - Tanauagel+d |0,

177 w = an, dharacLerTabCodes [, S 01-Tanguagel+3]01 =

17R sraley_roatinunes(pesition - 17 Clanguane o) {'right'} elsa [‘lett' i) 4

1ra Uiene Llaszio{l
151 thcner | agesid.pasitian - ‘katton’

181 Laxl = wlennl Lexl(Tanily = "Geurgia’l,

187 avis. line.w # lenent_blankil,

183 amis.Tine.y = wlenunl blank

154 Axis. Text.x P lenent_blanki),

1&8 axis. Licks . x = wlapunl _bBlank ),

1580 axis. Text.y plenent_text (s17e - srale_farter * 10, famly - ‘Georgia’l,

157 axis_ Lille. x = wlapunl_Lexlihjusl = 005, 5ige = scale Taclor © 10, Tanily = "Ceargia’l,

1&R axis Title.y plenent_text thiest - 0.5, size - scale_factar @ 10, family - ‘Geargra’),

1za Teyend, Lexl = wlepepl_Lexli=ise = =Lale Tacler ¥ 1O, Tawily = 'Georgia’l,

190 stram. texT plenent_text (5170 srale_tartar = 10, famt Iy "Georgia®l,

1491 pluL Lille = wlepepl_Lexlilace = "bald®, size = 13, Tanily = "Guorgia”, hjusL = 0T (larmuage == 01 017 wlee 1031,
193 plat.suktitle plenent_text[s17e — 10, family ‘qeargqia', hjust 1F Dlanquangs ax {1} «lse {0}a,
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o2 7l 30301 405 eyl 13g) s . p030)] maamndl a5 ol xd gy badasea 9o gyaeid] syl
2ol 2d 86 bl B llus Gy gunall Blusall 85hc0 156 sl pasiiud 1939 156 sl
e (dalSl ol Basgll Iyl gyl plaseial é.)9}‘b-” oo o8 1319 .helust Al yue 83ylg bulgy plaseruly

(5 R zaly g gllaay ol yewidl ddac 3 Ul yaudl iy shaudl lia 8 A5l sl azy ol
3aog Al yall sda B sasd o) (Sl 0Ll @ s gy puy o (1639 159 gudasdl (o
oSay oy 169-167 yshaudl fry Olagledll Jaas azy dgldad suy ol Oleganall sac 165 ylaudl

Jo> dage Olaglan 1053 Tyyou oy 193 N 171 0 ssbandl ool dyusly Tiod O donsl) Lgalasinul

2enits piyg yladl 8 8485 838 3929 20 ggplot s paszad Loyl bs basy . pysduall 4050
dalzsen 4Ly powy 0| 4485 0gd) (j3adlg (Parameters) Jolsall 0da 2o Jaledl) oyl

Tyeslg (Jotinall aaadl &13 Slegasall (s ¢35 S . Ole gamall gaax 2&4 Bagad OBMas | lagsa) of 9o
09 . dl3las Slaw O3 8.8 degana (g33ally I ool o llzaall (o UyaSIl o lue ganall K
52165 581 Blagradl g 55y 18 ol o SLa¥l sy el Ol ¢ lua) (Say (laglsall sia Jos
2 et Saall (o (3553 288 (g yally dnszall Slegazall duolud] cbagual 13] il pad

oS Il daday sgama oSdl guan e 331 oS i gog Jas Baasae Olegasall oY sy
a1 SIl g gl oy 9.0 ST il (955 a8 (8 51 e gacmall gy duslend | @il IS 13]
055z U3 gag ((grandl ) Tslizal dee yd Sl gana pus | Lol c3y9)l @pudis o Say 4 Yza L)
il ieally o] y3g3 e lylyal sia sazsiy . aldl oy ayjall dgnds e 3,508 lall oia

Saall Bladl Loy deo ol 1865 gl3 do 81531 580y Oluld! gila) dewledl SLLASY



79

Cluster dendrogram
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273 & Export:

2/ newklot - grid.arrange‘heatmap. plot, dendro.plot, heatmap.plotd, dendro.plot, ncol - 2, widths - <2, 130
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#1.3.4 Tabulate results

indicatorCode <- "1_35%"

part - !

newsheet <- addworksheet(wb, sheetName = indicatorCode)

presentData=dataParticipationz-%dplyr: select{c("Individual™, "Clusters"))%E=%
right_join{Aux)%=%
group_by(variable, Clusters)#:%
summarise (value=mean{value) y%-%
spread(variable,value)

writebataTable(wb, sheet = indicatorCode, x = presentData, starthow = 1, startCol = 1)
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AL - & Juning

412 ¢ Scparation of camplos:

435 ser.seed123)

134

41y Tang-1

q3

Ak dataParlicipationiregien = FactoridalaParticipaliondregion,

438 Tevels meqianl .2l .

433 labels - =egienl 2 langld

44d dataParticipationiinternetacoss = facter (dataFarticipationd interretdcoes,
441 levels — respansel |, 7],

142 Tahels — respanzell A4 Tang]?

443 dataParticipationihealthicces - facker{datararticipationiheal thecces,
d44 lavals  paspomsel |7,

445 Tabels = respurcel! 4-Tangly

444 datafarticipatianigender - factoridatafarticipationigendsr.

447 [N e nEndeir] (3,

145 Tobmls = pander,9-Targ? )

449 datafarticipationicducation factar (dataFarticipationicducatian,
450 levels — stadies|, 71,

431 Tabels = studies [, 4-Tang]>

457 daraParticipatianiany |emanT factar datalart1 o1 paTIan ame | varent .
433 Teysls = labar| 21,

434 Tabels = lakor[,d4-Tamgl}

47%  darafrarticiparfaniincarsduanti e tartaridarafarticiparioniineoeeiuantt e,
456 Tewels = gecilesl 27,

457 Tabels - deciles[, 4-Tangl)
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518~ # Extimation
520 #Ln case oplimal paramelers

521 ol = rparL(Clusters ~ .,
527 data = datararticipation,
323 method = 'cClass’,

M

control = rpart.control (minsp lit=30, minbucket=15, cp=0_00L))

325 plotcplct]

L]

wanl Lo be used, change the Tine 524 Lo control

=hes Iode] SconLro]
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42-# '7_1" Influence plal --------mmm e e e e e
47 rowline =1

44 jumpDfRrows = 20

45 colPlots - 1

46 calTables - 12

47

48 indicatorCode =- "2 17

A4 part ER

50 TabCodes <- dataPlots %:% subset(Code - pasted(indicatorCode, part))

51 mewShert v adidworks heet Cab, sheetdame — Tndicatorlode)

52

53 £ pata:

51 sp - spcoridataParticipation, method - c('pearsen’}) # Semi-partial correlation.
55

56 # weights ol each variable on the g2 :

57 weights = splastimaten?

a4 weights - data.framevalues - weightsldim{weights)[1], dim{weightz)[2]]12
59 weightsinaneas datafarticipation %% dplyr:selecti-c('score')) %% names() %% .[l:nrow(weights)]
G0 o lnames (weights) = o0 va loes ' "variable®)

&1 #Fractors

&2 weightsivariable - factor(weightzivariabla,

] Tevels — influencel 2],

a4 labels - Anfluencel, 4-lTanguage]

G5 M2 = simmary( m{score~, . datafarticipationl ) r, squared

I
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mitate Mvalues = Yalues /RE,
wariabile — Tot_seorderivariable, values) %%
mar ot (aes (% wariable, v values, Fi11 Factaer {135+
goom barfoolour = "bTlack”™, stal = "fdenblily’, position = pesition dodge), shoe.Tegund = F)
abs(ricle - pastelias, characrer(labiades |, 5*01 languagei=21371,

subtitle as.rharacterCabCedes, s J1-Tamquaaerr 310,
caplion = an, chwrac lar ClabCedes [, S*{1-Tanywage 11677,
E — &%, character( ahoedes] . 5*01 largieagel+d o,
W = as.characterabCodes [, S+ 01-Tarnquaaer 12703
seale v conlinvaus (expand = wxpans jienlnolL = 00, 05337,
lahels _ sralas percent_rormatsrala o 100, suttis T
scale fi1l_bremeripalette - as.characterdlabCodes[, 12103 0

voord TTipil +
srale_x_Msreetalpnsition - 1t [lanfuage 03 ['fep' ]l @lse | "haTron' | +
theme classicdd
Lhemed Tagepd, pus itien = "bollon'
Toxt el ement_text(family ‘Georgiatl,
axis, koxt.x = clenmont textdsize - scale Facter © 10, family = "Ceorgia”l,
axis, Lexl.y — mlanani_Lexiisize - scale_facter = A0, Tamily — "geargia™ b,
axis. title.w element_textihiust 0., sire srale_factar * 10, family ‘Gearaiatl,
wxis, Lt e v = wlemenl Lextchjust = 0.3, sige = scale Ffactor * 10, Tanily = "Georagia’l,
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4 Tahle:
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# Redundant variables ------- - - - - - - - - - - - - -------- -\ -\ - - -\ -\ -\ -\ -\ -\~ -\~ -\—\—\—"—"—\——-
dataParticipationT=as.data.frame(scale(dataParticipation))

X <— model.matrix(score—~. ,dataParticipationT)

v <- dataParticipation$score

Tb <=— rep(-Inf,length(colnames (X)))
ub =- rep(Inf,length(colnames (X)))

# Estimation of the optimum lambda:
cv_lasl = cv.glmnet(x = X, ¥y = vy,

Tower. limits = 1b,
upper.Tlimits = ub)
Tambda = cv_lasl$lambda.min

# Lasso regression with the calculated wvalue:
lasl = glmnet(x = X, ¥ = V¥,

Tower.Tlimits = T1b,

upper.limits = ub,

Tambda = lambda)
# Delete wvariables which don't contribute:
c.fitl = coef(lasl) %=% as.matrix() %=% as.data.frame()
colnames (c.fitl) = c('"Coefficient')

namesvar = rownames (c.fitl)
c.fitliCoefficientl[abs(c.fitliCoefficient)<0.05]1=0

RMSE=sum({ (y-predict(lasl, newx = X))A2/(length(y)-Cdim(xX)[2]-12))
result=as.data.frame(c(RMSE, c.fitl%Coefficient))
namesChosen=c ("RMSE" ,rownames (c.fitl))
resultivariable=namesChosen

resultiLambda=Tambda

colnames (result) [11="values"

resultivariable[2]="Intercept"”
result=result[!resultivariable¥%in%resultivariable[3],]
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- # Estimation ————————— ===
# Lasso regression with the calculated for values around the optimum:
TMin=0.01*1ambda
TMax=500*lambda

lambdaList=seq(from=1Min, to=1Max, length.out=1000)
- for(i in TambdaList){

Tasl = glmnet(x = X, v = v,
Tower.limits = 1b,
upper.limits = ub,
Tambda = 1)

# Delete variables which don't contribute:

c.fitl = coef(lasl) %=% as.matrix() %>% as.data.frame()
colnames (c.fitl) = c('Coefficient’)
namesvar = rownames (c.fitl)

c.fitlfCoefficient[abs(c.fitl%Coefficient)<0.05]=0

RMSE=sum{ (y-predict(lasl, newx = X))A2/(Tength(y)-(dim(X)[2]-1)))
resultT=as.data.frame(c(RMSE, c.fitl$Coefficient))
namesChosen=c ("RMSE" ,rownames (c.fitl))
resultTSvariable=namesChosen

resultTSiLambda=1i

colnames (resultT)[1]="values"™

resultTivariable[2]="Intercept”
resultT=resultT[!resultTiVariable%in%resultTSvariable[3],]
result=rbind(result,resultT)

T
3

dataF=result
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ppopRoom -=- gbm{formula = popRoom - .,
data datamini,
n. treas = 500,
cw.folds = 5,
n.cores = 103

ntrea_apt_ookb gbm_perf (ppopRoom, method OO
ntree_opt_cv <- gbm.perT (ppopRoom, method = ""cw™)
ppopRoom <— gbmi{formula = popRoom -— .

ata dataMini ,
n.treas = ntres_opt_ool
cw. folds NnTree_opr_cw,
n.coraes = 1%
rpartiformula = factor dincomesourcesl) -
data = datamini .
method="class"»
gbmifarmula = consumptionshare -~ .,
data = datamini .,
n. trees = ntree_opt_oob
cw.Tolds = ntree_opt_cw,
n.cores 1
gbm{formula = publicSerwvicesShare —
data datamini,
n.trees = ntres_opt_oob
cwv.folds — ntree_opt_cwv,
n.cores = 1%
gbm{formula = dindebtness —
data = dataMinim=%Ti
mutatelincdebtness=1log{indebtnessll,
n.trees = ntree_opt_oob
cw.Tolds = ntree_opt_cw,
n.Ccores ]
rpartiformula = factordiinternetaAcces_173
data datamini ,
metThod="class" )
rpartiformula factorhealthacces_13 -~
data = dataMmini

method="class"2

=] incomesources

pronsumptionshare =

ppublicserwviceshare -—=-—

pindebtness «—

pinternetAccas

phealthacces =

.

<
Tter Cindebtnes s =00 %%

Pers] & S Curve
# n.trees by

= TRWUED # n.otrees |
cross—walidation.
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L malaled s jronsunp Lionshare=cureunpl iunshare® 1, 555

10 surataladipuhlicsered camhare - pub 19 rSerme cesharasi, 55N
111 mitate{ad]indebiness=indeblness S5

117 TTATE ARJINTArNBTAC T &S] TRTErmeTArres_1 15s

111 mutateladjhealthicces-1-healthdooes 1%

L14 aalalelseore-adj popkaomead] inconesources+aid jJoomunp Liceshare=ad jpub T icsery icebhare=
115 adjindehtnessadjinternetacres adibeal thacoes 135%

LiE dpTer:csnlecli-of "adjpupfoun' . "ad] inconesources ', "adjuonzunplionshara”,
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Share of individuals expected to be participating
Based on their provided inputs
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Data manipulation
Income sources (Number of cases)
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Data manipulation
Indebtness
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tempierror_popRoom- (tempipopRoom tempipopRoomd)al
Tempierror_popRoam-tenpierror_popRoom/mean (temp Lerrar_popRaoom )

tempierror_cansumptionshare= (CempiconsumptionShare-tempiconsusptionshared)a?
tempierror_consumptionShare=tempierror _consumptionShare/mean (tempferror_consumptionzhare)

tempierror_publicserviceshare- (tempipublicServiceShare tempipublicServiceSharen)s?
tempierror_publicserviceshare-teampSerror_publicservicaeshare /mean{tempierror_publicserviceshare)

Lempierror_indebtness= (LempSindebiness-tempdindebinessd)aZ
tempierror_indebtness=tempierror_indebtness /mean(tempferror_indebtness)

tempierror_internetacces_1- (tempiinternetacces_1-templinternetacces_10)42
tempierror_internetacces_l-tempierrar_internetacces_1/ mean{Tempierror_internetacces_1)

tempierror _healthacces 1= (LempIhealthAcces 1-Ltempihea] thAcces 10342
tempierror_healthacces_l-tempferror_healthacces_1/mean(tempierror_healthacces_1)

temp-temph=%dplyr: select(starts_with("error'), "incomefuantile”
melt{id="incemequantile ' Me=%group_by (variable, incomeguantile):
susmarisevalue=mean (valual)
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