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1. Introduction

R is a language, a system environment to run statistical analysis, and represent the graphics. It
was developed at Bell Laboratories (formerly AT&T, now Lucent Technologies) by John
Chambers and colleagues. R is a dialect of S language, as it falls under the categories of not only
software but also in language. But interestingly, R is an interpreted language which means the
users need not to build a programme like in other language (e.g. C). In R, the commands written
by user directly get executed. The commands should be always written in parentheses (e.g., str
(1)), then only the commands will be executed, otherwise R will display only the contents of
function. The interesting feature of R is that while using R, the uploaded data, variables and
functions are stored in the computer’s memory in the form of objects, which are not visible at
the front page of R.

2. Installation

Firstly, user should install the R language software which is available as free software. After the
installation, you can open it by clicking the R short-cut icon located on the desktop. The R
interface will appear on your system screen as shown in Fig. 1. Here, the window with the name
of R Console is shown, where the commands are to be written. In the R Console window, you
can see the symbol ">"which means R is asking to write the command of a function for its
execution.

R reui (64-bit) - X
File Edit View Misc Packages Windows Help

R wversion 3.2.3 (2015-12-10) —- "Wooden Christmas-Tree"
Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: xSG_Gfifuéafminguaz/qu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.

You are welcome to redistribute it under certain conditions.

Type 'license()' or 'licence()' for distribution details.
Watural language support but running in an English locale

R is a collaborative project with many contributors.

Type 'contributors()' for more information and

'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or

'help.start()' for an HIML browser interface to help.

Type 'q()' to quit R.

[Previously saved workspace restored]

>

Fig. 1: R Interface
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3. Assignment

Feeding the data in R is called assigning the data in R object. The process of assigning data in R
object is very simple as shown in Fig. 2. First, write down the name of variables for which you
need to assign values of the data. For example, to assign value to variable x; use less than (<)
and minus sign (=) i.e. "<-" . After using this, you need to write "c" and within brackets the
values. As such the following command is to be written:

x<-c (10, 12, 14, 16, 17, 18, 20)

This command implies that you have assigned values of 10, 12, 14,16,17,18 and 20 to the x

variable. Similarly, you may assign values to "y" variable. After assigning the values to x and v,

you can simply write "x" or "y" and the software will fetch and display these values as shown in
Fig. 2.

R R Console E=N EoR=>x=
> ®m<-c(10,12,14,16,17,18,20)

> x

[1] 10 12 14 16 17 18 20

> y<-c(20,22,25,26,24,27,30)

Fig. 2: Assigning Value to Variable
4, Opening Dataset in R

In this manual, the example of dataset for NSSO round “Schedule 25.2: Social Consumption:
Education, 71st Round" is used. This survey was conducted during 2014.

To open a dataset in R, firstly the file which is to be open, needs to be save as CSV (comma
separated values) file. After saving the file in CSV format, you may open the file by writing the
“read.csv” command in R Console. Fig. 3shows the command to open a "csv" file in R. Here
firstly, you need to assign the name to dataset. In this example, it is assigned as "Data". After
that use "<-", then write the "read.csv" and within bracket, type the location of the file which
need to be opened. Further, the term header=Tis to be used, if the first row in the "csv" file
contains the name of variables.

R R Console = @

> Data<-read.csv ("G:\\INFLIBNET\\N=ss71 25.2\\Block-3 Household characteristics.csv", .’.eade:=r]|

Fig. 3: Opening File in R by writing "read.csv" Command
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To check whether data is uploaded or not onto the R system, type the name of dataset, in this
case, write "Data" as shown in Fig. 4. This will produce the result as shown in Fig.5.

R R Conscle El@

> :atﬂ

Fig. 4: Checking Status of Uploaded Data

R R Console \El@
|139G 70 1 2 2 2 2 1 2 871205 8712.05 4356.025 "
1381 a5 1 2 2 2 2 1 P 17858 178.58 89.2390
13392 70 1 2 2 2 2 1 2 276803 2768.03 1384.015
1393 35 1l 2 2 2 2 1 2 464315 4643.15 2321.575
1394 70 1 2 2 2 2 1 2 17858 78.58 89.2390
1395 g5 1 2 2 2 2 1 2 276803 2768.03 1384.015
13596 45 1 2 2 2 2 1 P 464315 4643.15 2321.575
1397 65 1 2 2 2 2 1 2 276803 2768.03 1384.015
1398 =20 1l 2 2 2 2 1 2 276803 2768.03 1384.015
1399 120 1 2 2 2 2 1 2 628453 6284.53 3142.265
1400 100 1 2 2 2 2 1 2 1491402 14914.02 T457.010
1401 T5 1 2 2 2 2 1 P 628453 6284.53 3142.265
1402 100 1 2 2 2 2 1 2 14591402 14914.02 T457.010
1403 100 1 2 2 2 2 1 2 628453 6284.53 3142.265
1404 140 1 2 2 2 2 1 2 628453 6284.53 3142.265
1405 110 1 2 2 2 2 1 2 628453 6284.53 3142.265
1406 Qg 1 2 2 2 2 1 P 628453 6284.53 3142.265
1407 110 1 2 1 2 2 1 2 181539 1815.899 907.995
1408 a0 1 2 1 1 2 1 2 T00454 T004.54 3502.270
1405 70 1 2 1 2 2 1 2 259427 25594.27 1287.135
1410 100 1 2 1 1 2 1 2 181538 1815.899 907.9595
1411 150 1 2 1 2 2 1 2 T00454 T004.54 3502.270

I
o
vl

: Display of Uploaded Data

Similarly, you may also open other types of files in R, such as: sav, dta, txt, etc. These files can
only be opened after uploading the concerned foreign software package, e.g. to open the sav
and dta file, foreign software package is required. In this manual, the process on how to open
sav file using foreign software package is described.

Before installing any new software into R, take the steps given below:

Set the CRAN Mirror from the Packages dropdown menu. As result, Fig. 6 will appear, where
you need to select the nearest location for faster downloading process, i.e. "India" in this case.
Please note that some of the foreign software package may not available in all CRAN mirror
sites.
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@R RGui (64-bit)
File Edit View Misc Packages Windows Help
HEEEIRRE
G R Console ‘;HT[P CRAN mirror
Estonia ~
R version 3.3.0 (2016-05-03) -- "Supposedly Educational” France (Lyon 2)
Copyright (C) 2016 The R Foundation for Statistical Computing| |France(Marseille)
Platform: X86 64-wé64-mingw32/x64 (64-bit) F'a"‘e(M°f“pEI|'E')
= France (Paris 1)
R is free software and comes with ABSOLUTELY NO WARRANTY. France (Paris 2)
£ 2 . . = Germany (Gottingen)
You are welcome to redistribute it under certain conditions. s
s = 2 2 = = Germany (Munster)
Type 'license()' or '"licence()' for distribution details. Greece
. . . Hungary
Natural language support but running in an English locale Iceland
R is a collaborative project with many contributors. Indonesia (Jakarta)
Type 'contributors()' for more information and Iran
'citation()' on how to cite R or R packages in publications. Ireland
Italy (Milanc)
Type 'demo()' for some demos, 'help()' for on-line help, or Italy (Padua)
‘help.start()' for an HIML browser interface to help. ltaly (Palermo)
Type 'q()' to quit R. Japan (Tokyo)
Japan (Yamagata)
> chooseCRANmirror() Korea (Seoul 1)
Korea (Seoul 2)
Korea (Ulsan)
Lebanon
Malaysia
Mexico (Mexico City)
Mexico (Texcoco)
Mexico (Queretaro) v

| ok || Cancel |

Fig. 6: Selection of CRAN Mirror to Download Foreign Software Package

Now, click on install packages from the dropdown menus, as a result, Fig. 7 will appear.

Packages

forecTheta -~
forega
forensic
forensim
forestFloor
forestmodel
forestplot
Forlmp

ForlT
FormalSeries
formatR
formattable
Formula
formula.tools
fortunes
forward
ForwardSearch
fossil
fourPMNO
FourScores
fpc

fpca
fpCompare
FPDclustering
fPortfolio
fpow

fpp
fptdApprox
fracdiff
fracprolif
fractal b

| oKk | | Canca |

Fig. 7: Selecting Foreign Software Packages
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Select the “foreign” from the list of packages, as is shown in Fig. 7 After installing the foreign
software package, write down the following command: “require (foreign)”“ which will load the
foreign package into R system. Then, use the "read.spss" command as given below to read the
"sav" file. For example, "read.spss" command is used here to read the "Nss71_25.2\\Block-1&2-
Level-01-ldentification of sample household and particulars of field operations "file.

/Data<-read.spss("G:\\INFLIBNET \\Nss71_25.2\\Block-1&2- Level-01-Identification of sample
household and particulars of field operations.sav",use.value.labels=TRUE, to.data.frame=TRUE).

5. Basic Commands

5.1 Str Comand

In many datasets, one of the basic things users want to check is about the structure of data. In
R, "Str command" is used to check the structure of data. The command to be written as: Str(file

name).

In this example, it has been written "str(HH)". As a result, Fig. 8 will appear, showing the
numbers of observations, numbers of variables, characters of variables etc.

R FE Console EI =] @
|> HH<-read. spss ("G: \WINFLIBHNET W \R\\Ns=s71_ 25.2\\Block-1&2- Level-0l1-Tdentificati$ i
gl i o
‘dacta.frame" : 65926 obs. of 40 wariables:
$ HHA ID : Factor w/ &€5926 levels ™1100011031™,™1100013102™,..: 1 3 T 2 4%
£ centre : Factor w/ 1 level ™000™: 1 1 1 1 31 31 1 31 1 1
£ f=u : mum 131000 131000 131000 131000 131000
£ round I muam Z3 FA X3 FA FX F1 T FI3 T3 FA
£ sch : Factor w/ 1 lewvel "Sch— 25.2 Social consumption — Education™$
£ =sample : Factor w/ 2 levels "Central Sample™,..: 1 1 1 1 1 1 31 1 1 1 £
£ sector : Factor w/ 2 levels "Rural®™,"Urban™: 2 2 2 2 2 2 2 2 2 2 ..
& nssregion : Factor Wy 89 levels ™011™.™01Z™. =0i13™,...: S8 S8 S8 S8 S8 S8 S5
= state_cd : Factor w/ 36 levels "JAMMO & KASHMIR™, ..: 24 24 24 24 249 249 £
£ district : Factor W 71 Tevels 01" mO02® =03 .. 73 7 FF 3R IPIF T L
= state_district: Factor wS 639 lewvels "0101","0102™,..: 473 473 473 473 473 4%
£ stratum » Factor W 235 eswels ™O00ET™ 00", "003™, .0 3% 35 35 35 35 IS5C
£ sSstratum : Factor w/ 50 lewvels ™03i™,"02", "03"™,..: 13 13 13 13 13 13 13 £
£ sround : Factor w/ 2 levels "Sub-Round 1™,..: 1 31 1 1 1 31 1 1 31 1
£ s=sample : Factor w/ 2 levels "Sub-Sample 1™,..: 1 1 1 31 1 1 31 1 2 2 i
£ fod : Factor w/ 218 levels " oo o e e s B i B s R i B i
z hamlet grp @ mum 1 & 4 T X X 4 A X X
£ === I mum 1 2 3 4 2 3 2 2 4 2
£ hhsno : Facbor Wl B Tesnels ™01 m0E2m,M0EMm s 2 2 2 2 2 2 3 2 X X e
£ lewvel : Factor w/ 1 level "Level 01 (Block—-1 & 2)™: 1 1 1 1 1 1 31 1 %
£ ins=no : Factor w/ 30 levels ™0i™, ™032™ "03™,..: 2 2 1 131 1 1 3 2 4 1 £
= resp cd : Factor w/ 5 lewvels "informant: co—operative and capable™,..: %
= surv_cd : Factor w/ 3 levels "original = Tmsubstitute™, .. 2 1 1 1 1 1%
$ sub cd : Factor w/ 4 lewvels "informant busy e esd 2 WA WHAS
2 empl : Factor w/ 840 lewvels " Fe B i i) 2 L ASCReel - - SN ERE- CRE NE- S G- CRNE- RN e
£ emnpZ : Factor w/ 1184 lewvels ™ moTQQOZ29™, .. 409 409 409 409 408 £
£ emnp3 : Factor w/ 198 levels " Soo e L s B LA T R I R - T O - - -
£ dcs : Factor w/ 182 lewvels ™ mompI0I39™Lur 223 133 31317 133 A%
£ ded : Factor w/ 229 lewvels " ", "0102314™,..: 2032 203 203 203 2%
= time can : Factor w/ 182 levels " w mO30™, 035", L S8 163 123 163 1%
$ no invs :num 1 1313131 13 31 31 3
£ ri :opum 2 2 2 2 2 ZF 1 2 2 2
< r2 I onum 2 2 2 2 2 22 2 2 2 )
< >

Fig. 8: Display of Data Structure
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5.2 Fix Command

Fix command is used when data is to be edited. To edit data in a specific file, you need to write:
"Fix(file name)". For example taken by us, it is written as "fix(HH)" which has produced Table 1

as a result. Here, the users may edit the data just by typing in the cells.

IR Data Editor

HH ID centre | fsu round |sch sample sector

1 |110001101 (000 11000 |71 Sch— 25.2 Social consumption Education|Central Sample|Urban
2 (110001201|000 11000 |71 S5ch— 25.2 S5ocial consumption Education|Central Sample|Urban
3 |110001301 (000 11000 |71 Sch— 25.2 Bocial consumption Education|Central Sample|Urban
4 (110001102|000 11000 |71 S5ch— 25.2 S5ocial consumption Education|Central Sample|Urban
5 |110001202(000 11000 |71 Sch— 25.2 SBocial consumption Education|Central Sample|Urban
& 110001302 (000 11000 |71 Sch— 25.2 SBocial consumption Education|Central Sample|Urban
7 110001203 (000 11000 |71 Sch— 25.2 Social consumption Education|Central Sample|Urban
8 |110001204 (000 11000 |71 Sch— 25.2 Social consumption Education|Central Sample|Urban
9 1110011101000 11001 (71 Sch— 25.2 Social consumption Education|Central Sample|Urban
ig |110011201|000 11001 |71 Sch— 25.2 Bocial consumption Education|Central Sample|Urban
11 |110011301|000 11001 | 71 Sch— 25.2 Social consumption Education|Central Sample|Urban
12 |110011102|000 11001 |71 Sch— 25.2 Bocial consumption Education|Central Sample|Urban
13 |110011202|000 11001 |71 Sch— 25.2 Social consumption Education|Central Sample|Urban
14 |110011302|000 11001 |71 S5ch— 25.2 Social consumption Education|Central Sample|Urban
15 |110011202|000 11001 |71 Sch— 25.2 Social consumption Education|Central Sample|Urban
i6 |110011204|000 11001 |71 Sch— 25.2 Social consumption Education|Central Sample|Urban
17 |110021101|000 11002 |71 Sch- 25.2 Bocial consumption Education|Central Sample|Urban
18 |110021201|000 11002 |71 S5ch— 25.2 S5ocial consumption Education|Central Sample|Urban
19 |110021301|000 11002 |71 Sch— 25.2 Social consumption Education|Central Sample|Urban
20 |110021102|000 11002 T Sch— 25.2 Social consumption Education|Central Sample|Urban
21 |110021202|000 11002 |71 S5ch— 25.2 Social consumption Education|Central Sample|Urban
22 1110021302 |000 11002 |71 Sch— 25.2 Social consumption Education|Central Sample|Urban
23 |110021203|000 11002 |71 Sch— 25.2 Social consumption Education|Central Sample|Urban
24 |110021204|000 11002 |71 Sch— 25.2 Bocial consumption Education|Central Sample|Urban
25 |110031101|000 11003 |71 Sch— 25.2 Social consumption Education|Central Sample|Urban
26 |110031201|000 11002 |71 Sch— 25.2 Bocial consumption Education|Central Sample|Urban
27 |110031301|000 11003 | 71 Sch— 25.2 Social consumption Education|Central Sample|Urban

<

5.3

Table 1: Use of "fix command" to Edit Data

Summary Command

The "summary" command provides basic statistics of various variables, like minimum value, 15t
quartile, median, mean, 3™ quartile and maximum value. To perform the above basic statistics
with data, the following command to be used: summary and within brackets the name of
dataset. In this case it is HH, so the command is written as "summary (HH)"which is shown
below in Table 2.

H)

HH ID cenctre f=u round
110001101 ¢ 1 000:65926 Min. 11000 Min. Har i
110001102 1 1=t Qu.:15650 1=t Qu.:71
110001201 : 1 Median :31547 Median :71
110001202 1 Hean 1 2a0T2 Hean Har i
110001203 1 3rd Qu.:35922 3rd Qu.:71
110001204: 1 HMax. :3BEB8 HMax. Har i
[Cther) 1658920

Table 2: Use of "summary command"
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5.4 Head Command

Head command provides the first few entries of each variable. It is shown below in Table3,
where the first 6 entries of variables are shown. The command should be "head" and "name of
dataset within bracket", for e.g. head (HH). If, you are interested to view more than 6 entries,
specifying the numbers of entries. For example, if you are interested to view the first 10 entries
of variable, use the following command:

head (HH, n=10)

The result will be same as shown in Table 4, where the first 10 entries of variables are shown.
Likewise, you may also see the last few entries of the variables by using tail command, i.e.
tail(HH, n=10).

> head (EH)

HH ID centre fau round ach
1 110001101 000 11000 71 Sch- 25.2 Social consumption - Education
2 110001201 000 11000 71 Sch- 25.2 Socizl consumption - Education
3 110001301 000 11000 71 Sch- 25.2 Social consumption - Education
4 110001102 000 11000 71 Sch- 25.2 Socizl consumption - Education
o 110001202 000 11000 71 Sch- 25.2 Social consumption - Education
& 110001302 000 11000 71 Sch- 25.2 Socizl consumption - Education

Table 3: Use of "head command"

> head (HH,n=10)

HH ID centre  fsu round sch
1 110001101 000 11000 71 5ch- 25.2 Social consumption - Education
2 110001201 000 11000 71 5ch- 25.2 Social consumption - Education
3 110001301 000 11000 71 Sch- 25.2 Social consumption - Education
4 110001102 000 11000 71 5ch- 25.2 Social consumption - Education
5 110001202 000 11000 71 5ch- 25.2 Social consumption - Education
6 110001302 000 11000 71 5ch- 25.2 Social consumption - Education
7 110001203 000 11000 71 5ch- 25.2 Social consumption - Education
8 110001204 000 11000 71 5ch- 25.2 Social consumption - Education
g9 110011101 000 11001 71 5ch- 25.2 Social consumption - Education
10 110011201 000 11001 71 Sch- 25.2 Social consumption - Education

5.5

Is command

Table 4: Use of "head command"

"Is" command provides name of variables in the dataset. Write "Is" and "name of dataset" as
shown below:
Is (HH)
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Resultant Table 5 is reproduced below.

> 1= (HH)

[1] "centre™ "district™ Tdod™ "do="

[5] "El’l’.pl " "EIT.EZ " "El’l’.pB " UL ofaTs L

[2] "f=u"™ "hamlet grp" "HH_ TD" "hhsno™
[13] "im=nao™ "level™ "mlt™ "no_ invs"
[17] "m=c™ "m=s" "mssregion™ Trl™
[21] PIIE g PII3PI rrrgrr rrresp cdr[
[25] "round™ "sample™ "sch" "sector™
[28] "sround”™ "ssample™ "s=ss" "sstratum™
[33] "=state_cd" "srate district" "stratum” Teuk cd"
[37] "surv cd™ "cime can™ "wgt combined™ "wgt sSs"

. — — — —

Table 5: Use of "Is command"
5.6 Class Command

"class" command is used to know the type of variables. Use of this command is as follows:
class (name of variable).

It will show the type of variable, i.e. numeric, factor, etc.
5.7 Levels command

The "levels" command is used only in factor type of variables. For example, sector contains
rural and urban categories, similarly other variables may have more than two categories. As
such, to find out those categories, use the command given below:

levels (variable name)

5.8 As.factor command

The "as.factor" command helps in changing one type of variable to other types of variable, such
as factor or categorical variable. For example, here sector is categorical variable, but in "R" it
will be considered as numeric variable because the values are assigned to different categories.
As such, to change its type, the numeric variable needs to be converted into factor variable. Use
the following command for this purpose:

sector<-as.factor(sector)

This command will convert the numeric variable to factor.

5.9 Dim Command

The "dim" command reveals number of rows and columns in a data sets. The command is used
as follows:

dim(Dataset name), for e.g "dim(HH)"

This command will produce the numbers of rows and columns respectively.

8
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5.10 Length Command

The "length" command is used to find out numbers of variables in the dataset. The command is
to be written as follows:
length (dataset name)

6. Opening txt file in R

To open a fixed delimited file in R, "read.fwf" command is used. Most of the datasets are
provided in text fixed delimited form which need to be broken according to the width provided
along with the dataset. The command to be used for opening txt file is R is as follows:

read.fwf (file, widths, header =TRUE, sep = "\t", skip = 0, n = -1, buffersize = 2000)

In this command, "file" implies the name of file in the local computer hard disc, "header" is
whether the data has variable names, if yes, write "TRUE". "Sep" means the character or the
separator used internally, "skip" means how many initial lines user wishes to skip, and
"buffersize" means maximum number of lines to be read from the data file.

Above-mentioned command will lead to uploading of data file into R. Further, the user are
required to check carefully whether the data uploaded into R is correctly uploaded or not.

7. Contingency Table or Cross Tabulation

Cross tabulation is required to find out the relationship between two categorical variables. In
order to do the cross tabulation in R, “table” command is used. For example, to see the relation
between the sector and education, use the following command:

table name <- table (file name $variable name, file name Svariable name)

In the example taken here, it is: HH.tab<-table(HH S$sector, HH Seducation). Then, type the
name of table i.e. HH.tab, to produce the result.

This command will produce the result as shown in Table 6, where rural and urban as well as
type of education is given in codes.

> HH.tab<-table (HH:=zector, HHZeducation)
> HH.tab
1 e
Rural 2358 33500
TUrban 2721 26706
> |

Table 6: Calculation of Cross Tabulation- 1
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Similarly, you may also calculate the row percentage and column percentage using prop.table
command. For the example used here, the command to be used for calculating the row
percentage is as follows:

round(prop.table (HH.tab,1), 2)

This command will produce the result as shown in Table 7. Here, "HH.tab" is the table name,
assigned to earlier Table 6.

..... -

> round(prop.table (HH.tab,1), 2)

1 2
Fural 0.08 0.82
Urban 0.09% 0.91

> |

Table 7: Calculation of Cross Tabulation- 2

To calculate column percentage, use the command:
round (prop.table (HH.tab,2),2)

This command will produce the result as shown in Table 8.

> round (prop.table (HEH.tab,2),2)

1 p
Rural 0.52 0.58
Urban 0.48 0.44

> |

Table 8: Calculation of Cross Tabulation- 3

You may also calculate the "chi square" statistics for the two variables by using
"chisq.test(HH.tab)"command. Resultant output produced is given in Fig. 9.

Pearson's Chi-squared test with Yates' continuity correction

Hata: HH.tab
K-=zquared = 26.402, df = 1, p-value = 2.772e-07

Fig. 9: Calculation of Chi Square

10
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7.1 Calculating Three Way Table

Similar to two way tables, you may also calculate three way tables, using "table" command. For
example, to prepare the table for level of education, marital status and sex, use the following
command:

table<-table(HHSgen_edu, HHSmarital_status, HHSsex)

Resultant output is given in Table 9, where rows represent the level of education and columns
represent the marital status. Level of education and marital status are shown separately for
male in columnl and female in column 2. Similarly, you may also prepare four way, five way
and so on tables.

> table<—table (HHfgen edu, HHSmarital status, HHSsex)

> table

e =1

1 2 3 4
1 14671 13622 1381 T3
2 o2 440 33 3
3 332 33 a [a]
k1 59 25 1 4]
L=} 145 203 i3 4]
& 121&e5 5903 279 28
7 1Z2Z08 9454 370 40
8 10968 12703 280 56
10 9671 10760 314 35
11 11139 6279 iis iz
iz 570 644 is 2
i3 227 553 a8 5
14 319 430 a8 1
is 4070 To936 123 ls
i 693 2566 48 =]
= 2
a 2 3 4

1 13309 247869 T3I03 121
2 (3=] 363 g0 2
3 301 31 8 o
k] 55 24 7T 3
k=1 TO 198 33 1
g 15845 5853 =] s 80
7 9323 10071 1001 110
a8 F8ZT 11201 T10 T9
10 6176 9086 511 81
i1 6613 5591 230 33

Table 9: Calculation of Three way Table
8. Select Cases
In R, you may perform calculation for selected cases of a variable. For example, in order to
calculate mean age of males from a dataset, use the following command:

mean(HH $age[HH S$sex==1])

Here "HH" is the name of dataset and "Sex==1" implies male only. Result of the output is shown
in Fig. 10. Likewise, you may also calculate it for females.

> mean (HH fage[HH $sex—1])
[1] 28.48534

Fig. 10: Calculation of Selected Cases of a Variable

11
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9. Data Separation

The "data separation" function in R, is used for separating the dataset for specific values. For
example, to separate a given dataset into different age group, i.e. people above 50 years of age
and people below 50 years, the following command is to be written:

HHSagecat <- ifelse(HHSage > 50,c("older"), c("younger"))

The above mentioned command will separate the age into older and younger people as shown
in Table 10.

[78828] "vyounger"™ "older™ "younger"™ "yvounger" "vounger”™ "younger™ "vyounger™
[78835] "younger"™ "yvounger™ "younger™ "younger" "younger™ "younger"™ "older™

[78842] "older™ "yvounger"™ "younger"™ "younger" "younger"™ "younger"™ "younger™
[78849] "younger" "yvounger"™ "younger"™ "yvounger" "yvounger"™ "younger"™ "younger"
[TEES56] "younger" "younger"™ "younger"™ "younger" "younger™ "younger"™ "younger™
[TEEE3] "younger"™ "younger"™ "younger"™ "younger" "younger™ "younger™ "older"

[TEETOD] "younger" "younger"™ "younger"™ "younger" "younger™ "younger"™ "younger™
[TEETT] "yvounger" "younger"™ "younger"™ "younger" "younger™ "younger"™ "younger™
[T&s84] "older™ "older™ "oglder™ "younger" "younger™ "yvounger" "vyounger™
[7T&8881] "younger" "younger™ "vounger™ "vyvounger" "vounger™ "yvounger™ "vounger™
[7&88388] "younger" "glder™ "glder™ "yvounger" "vounger"™ "younger"™ "vounger™
[78205] "younger" "yvounger™ "yvounger™ "yvounger" "yvounger"™ "younger™ "vounger™
[7Tagl2 "younger" "vounger™ "yvounger™ "vyounger™ "younger™ "younger™ "younger™
[7&8219] "oldexr™ "yvounger™ "older"™ "younger"” "older™ "oldexr™ "younger™
[78826] "younger" "younger™ "yvounger™ "yvounger" "yvounger”™ "younger"™ "vyvounger™
[78833] "younger" "younger™ "older™ "younger"” "vounger™ "younger"™ "vyounger™
[78240] "younger"™ "yvounger™ "yvounger™ "yvounger" "yvounger”™ "younger"™ "vounger™
[78247] "younger" "yvounger™ "yvounger™ "yvounger" "yvounger”™ "younger"™ "vounger™
[78954] "oldexr™ "alder™ "younger"™ "yvounger" "vounger”™ "younger™ "vyounger™
[782961] "older™ "yvounger"™ "younger"™ "younger" "younger"™ "younger"™ "younger™
[782968] "younger" "younger"™ "younger" "younger" "younger"™ "younger"™ "younger"
[TEST75] "younger" "younger"™ "younger"™ "younger" "younger™ "younger"™ "younger™
[7TES82] "younger" "younger"™ "younger"™ "younger" "younger™ "younger"™ "younger™
[T8288] "younger" "younger"™ "younger"™ "younger" "younger™ "younger"™ "younger™
[7T8298&] "yvounger" "yvounger™ "older™ "oglder™ "younger”™ "younger" "younger™
[7T9003] "younger" "younger™ "vounger™ "vyvounger" "vounger™ "yvounger™ "vounger™
[7T9010] "oldexr™ "older™ "younger™ "yvounger" "vounger™ "yvounger™ "vounger™
[79017] "younger" "yvounger™ "yvounger™ "yvounger" "yvounger"™ "younger™ "vounger™
[7T9024] "younger" "glder™ "glder™ "yvounger" "vounger"™ "younger"™ "vounger™
[79031] "younger"™ "younger™ "yvounger™ "yvounger" "yvounger”™ "younger"™ "vounger™
[79038] "younger"™ "younger™ "younger™ "younger" "older™ "oldexr™ "older™

[79045] "younger"™ "younger™ "yvounger™ "yvounger" "yvounger”™ "younger"™ "wyvounger™
[79052] "younger" "older™ "ogldexr™ "younger"” "vounger™ "younger"™ "vyounger™
[79059] "younger"™ "yvounger™ "yvounger™ "yvounger" "yvounger”™ "younger"™ "vounger™
[79066] "younger"™ "younger™ "younger™ "younger" "younger™ "older™ "alder™

Table 10: Use of Data Separation Function
10. Data Transformation

Data transformation command changes the values of variables or observations through
mathematical calculations, such as: subtraction, addition, multiplication and so on. For
calculating the square root of a variable (e.g. age), use the following command:
HHStransformed_age <- sqrt(HHSage).
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Here, "HH" is the name of dataset and "sqrt" is the function to be used for square root. This will
produce a new variable with the name of "transformed_age" as shown in Table 11.

edu attend|student hostel (wgt combined|transfor>
HE HR 1071.655 5.656854
HE HE 1071.655 5.477228
& HE 1071.655 2.448949%9
HE HE 1071.655 1.732051
HE HE 1071.655 6.164414
T 2 1071.855 3.741e57
HE HE 1071.655 1.414214
7 2 1071.655 3.464102
& HE 1071.655 2.645751

Table 11: Changing of Value with Use of Data Transformation Command

Likewise, you may also calculate the log of a variable by using the following command:
HHSlog_age <- log(HHS$age).

As a result, a new variable with the name of "log_age" will be created as shown in Table 12.

student hostel wgt combined|transformed age|log age

HA B 1071.855 5.656854 3.465736
HA 1071.655 5.477226 3.401197
HA 1071.855 2.4494% 1.79175%
HA 1071.655 1.732051 1.098612

HA 1071.855 6.164414 3.637586
p 1071.655 3.741657 2.639057
HA 1071.855 1.414214 0.6931472
2 1071.655 3.464102 2.484907
HA 1071.655 2.645751 1.94581

Table 12: Calculation of Log of a Variable

Transformation function in R also provides the mathematical computation between two
variables. For example, to multiply the age values with the values assign in sex category, use the
following command:

HHSS_age <- (HHSage*HHSsex)

13
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As a result, a new variable with the name "S_age" will be created as shown in Table 13.

wgt combined|transformed age|log age 1l age |5 _age
lD?E.EEE 5.656854 3.465736 |96 32
1071.655 5.477226 3.401187 |30 60
1071.8655 2.4494%9 1.791759 |18 &
1071.655 1.732051 1.0898612 |9 &
1071.655 6.164414 3.637586 |114 76
1071.655 3.741657 2.6839057 |42 14
1071.655 1.414214 0.6931472 |6 2
1071.8655 3.464102 2.484307 |36 24
1071.8655 2.845751 1.94581 21 14

Table 13: Computation between Two Variables with the Use of Data Transformation

Likewise, the values of above two variables may also be divided, using the following command:
HHS$SS_age <- (HHSage/HHSsex).

As a result, new variable with the name of "SS_age" will be created as shown in Table 14.

wgt combined|transformed age|log age |1 age (5 age |55 age
lDTE.EEE 5.656854 3.465736 |96 32 32
1071.655 5.477226 3.401197 |90 &0 15
1071.655 2.44944% 1.791759 |18 3] &
1071.655 1.732051 1.098612 |9 ] 1.5
1071.655 6.164414 3.637586 |114 76 19
1071.655 3.741657 2.B639057 |42 14 14
1071.655 1.414214 0.6931472 |6 2 i
1071.655 3.464102 2.484907 |36 24 ]
1071.655 2.645751 1.94591 |21 14 3.5

Table 14: Division of Values of Two Variables Using Data Transformation Command
11. Sort Case
The "sort case" function in R sort the data in ascending or descending order. For example, to

arrange the data in ascending order, use the following command:
newdata <- HH[order(age),]
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The above mentioned command will create a new dataset with the name "newdata" where the
data is arranged in ascending order of age as shown in Table 15.

relation to head|sex age marital status|gen edu
5 2 0 1 1
& pe 0 1 1
& 2 0 1 1
5 1 0 1 1
& 1 0 1 1

Table 15: Use of "sort case" for Ascending Order of Data- 1
In order to sort the data in ascending order of age and descending order of sex, use the
following command:

newdatal<- HH[order(age, -sex),]

As a result, the new dataset will be created with the name of "newdatal" as shown in Table 16.

relation to _head|sex age marital status|gen edu
5 2 4] 1 1
& 2 0 1 1
] 2 1] 1 1
& 2 4] 1 1
& 2 0 1 1
=] 2 1] 1 1
5 2 4] 1 1
& 2 0 1 1
] 2 1] 1 1
5 2 4] 1 1
5 2 0 1 1

Table 16: Use of "sort case" for Ascending Order of Data- 2
12. Calculation of Decile, Quartile and Percentile

In NSS published reports, many results are shown in decile form. R provides the command to
calculate the decile of a particular variable. To calculate the decile of a given variable, first the
software package of "dplyr" is to be uploaded in the R. After uploading it, use the following
command:

library (dplyr).

The above mentioned command will install the software package in R. After that, use the
following command:
HHH<-HH %>% mutate(decile = ntile(age, 10)).
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As a result, a new dataset with the name of "HHH" will be created, containing decile class of age
with the name of decile as shown in Table 17.

Similarly, by using Q_HH<-HH %>% mutate(quartile = ntile(age, 4))command, you can change a

log age 1l age |5 age |55 age [gqunatil |decile
3.&E5?35 96 32 32 (26,32] |6
3.401197 |90 &0 15 (26,32] |6
1.791759 |18 & 6 {0,6] 1
1.098812 |9 & 1.5 {0,6] 1
3.637586 |114 76 1% {32,39] |7
2.639057 |42 14 14 {12,18] |3
0.6931472|6 P 2 {0,6] 1
2.484907 |36 24 6 (6,12] 2
1.94591 |21 14 3.5 (6,12] 2

Table 17: Calculation of Decile

variable into four equal parts as shown in Table 18.

log age 1 age 5 age 55 age gqunatil quartile
3.496508 99 33 33 (32,392] 3
3.401197 90 &0 15 (28,32] 3
2.0794942 24 8 8 (6,12] 1
1.79175%8 18 & & (D,8] 1
2.302585 30 20 5 (6,12] 1
2.197225 27 18 4.5 (6,12] 1
4,.382027 240 160 40 (55,1127 |4
3.401197 90 &0 15 (28,32] 3
1.386294 12 4 4 (0,61 1
1.098612 = 3 3 (0,61 1
0.6931472 |6 2 2 (O,61] 1
3.806662 135 45 45 [32,45] kS
3.888878 120 g0 20 [38,45] 3
2.890372 54 36 (1e,20] 2

Table 18: Calculation of Quartile

Likewise, to calculate percentile, use the following command:
P_HH<-HH %>% mutate(percentile = ntile(age, 100))
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This will create the new dataset with "P_HH" name, based on percentile of age as shown in
Table 19.

log_age 1l age |5_age |55_age |gunatil |percentile
3.465736 | 96 32 32 (26,32] 59
3.401197 |50 60 15 (26,32] 55
1.791759 |18 ] & (0,6] ]
1.098612 |9 & 1.5 (0,6] 4
3.837586 |114 Ta 13 (32,38] 658
2.638057 |42 14 14 (12,16] 25
0.6931472 | & 2 2 (0,6] 3
2.484307 |36 24 & (6,121 20
1.54591 21 14 3.5 (6,12] 11
Table 19: Calculation of Percentile
13. Data Aggregation

Data aggregation function in R deals with gathering the data for numerical variable based on
some categorical variables. For example, to calculate the total expenditure of people belonging
to different age and different sector, use the following command:

aggregatdata <-aggregate(DataStot_exp, by=list(sector, age), FUN=sum, na.rm=TRUE)

In this example, total expenditure is being aggregated (summed-up) based on sector and age.
As a result, new dataset named "aggregatedata" will be created as shown in Table 20.

In Table 20, Group.1 shows the sector (rural and urban), Group. 2 represent age of individual,
and "x" represent the total expenditure of individuals.

Group.1l Group .2 -4 wvard wars
1 5 2869615
2 1) E542863
1 & 7911490
2 & 16509975
1 T OBBB436
2 7 21852465
1 8 11142148
2 g 24572101
1 9 9127970
2 ] 18124514
1 10 13167549

Table 20: Data Aggregation of Variable

Similarly, data can also be aggregated by calculating the mean of total expenditure of
individuals using the following command:
aggregatedata <-aggregate(DataStot_exp, by=list(sector, age), FUN=mean,na.rm=TRUE)
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As a result, a new dataset will be created named "aggregatedata" as shown in Table 21 wherein

Groupl and Group2 represent the sector and age of individual respectively and

the mean expenditure of individuals.

nn

X" represents

Group .1 Group . 2 = varg wars
a 5 Flad.369

2 5 82633.743

1 & 3028.901

2 & 9582 .11

1 i 2140.183

=2 r 10230.55

a 8 2860 .628

=2 8 10120.31

a =] ZZ256.5

2 9 S9980.459

1 ] 3080.128

2 10 10434 .33

1 11 3484.827

Table 21: Data Aggregation of Variable
14. Recoding

The recoding of data command is used when the two or more cases of a variable are to be
combined. In order to recode variable, you need to install “car” software package, using
install(car) command and library(car) command. After uploading the car package use the
following command:
DataSage.rec <- recode(DataSage,"18:19="'18t019';20:29='20t029';30:39="30t039'; else=1").

In the above command, age variable for 18:19 as 18to19, 20:29 as 20 to 29 and so on is being
recoding. As result, a new variable with the name of "age.rec" will be created in the last column
as shown in Table 22.

tot_exp |hostel |nss nsc mlt wWgt_ss wgt_combined|age.rec
16800 HE 1 2 214331 2143.31 (1071.655 1

1780 HE 1 2 214331 2143.31 (1071.655 1

1520 HE 1 2 214331 2143.31 (1071.655 1

1520 HE 1 2 214331 2143.31 (1071.&55 1

1430 HE 1 2 214331 2143.31 |1071.855 1

1400 HE 1 2 214331 2143.31 |1071.655 1

9300 HE 1 2 843642 B436.42 |4218.21 18tol9
9200 HE 1 2 843642 8436.42 |4218.21 18tols
1350 HE 1 2 843642 8436.42 |4218.21 1

1830 HE 1 2 843642 8436.42 |4218.21 20to29
2055 HE 1 2 205210 2052.1 1026.05

56500 HE 1 2 5913 59.13 29.565 20to29
56500 HE 1 2 5913 59.13 29.565 20to29
6000 HE 1 2 5913 59.13 29.565 20to29
5700 HE 1 2 130077 1300.77 [650.385 18tol®

Table 22: Recoding Variables
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15. Merge Data

“Merge" command is used to merge two variables from two different files. In other words,
merge command is used to add a variable in the dataset. In this example, variables from two
different datasets named "Data" and "Data2" are being merged using the command given
below:

merged_data <- merge(Data,Data2,by="HH_ID")

Using above mentioned command, two datasets are merged using a common ID i.e. "HH_ID" as
shown in Table 23. Similarly, to add rows of the two datasets, i.e. "Data" and "Data2", use the
following command:

merged_data <- rbind(Data,Data2).

Then, the function "rbind" is to be used to merge the two datasets.

HH ID p3rl no.x|relation to head|sex age.X |marital status
11000110101 1 1 53 P
11000110101 1 1 53 P
11000110103 5 P 20 1
11000110103 5 P 20 1
110001101 |04 5 p. 19 1
110001101 |04 5 P 19 1
11000110102 2 2 52 2
11000110102 2 2 52 2
110001102 |04 4 2 32 2
110001102|09 B P 18 1
11000110202 P p 57 P
110001102 |03 3 1 37 P

Table 23: Merging Data from Two Variables
16. Graphs

In R, you may draw a wide ranges of graph, e.g. histogram, bar, line, area, scatter, plot, etc.
Histograms are shown in Graph 1, 2, 3, and 4. Graph1 is obtained through hist(age)command
and Graph2 is obtained using hist(age,breaks="FD") command, where FD is used to
automatically adjust the width of graph.
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Graph 1: Drawing of Histogram
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Graph 2: Drawing of Histogram
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Graph 3 is drawn only for "urban" sector using hist(age[sector=="2"],breaks="FD",
main="Urban",xlab="age") command, and Graph 4 is drawn using
hist(age[sector],breaks="FD",xlab="age") command to show the frequency of both urban and
rural sectors.
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Graph 3: Drawing of Histogram
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Graph 4: Drawing of Histogram

21



R 3.2.2: User Guide

Similarly, you may also prepare the pie chart in R to exhibit the percentage of variables. In this
example,pie chart for sector (rural and urban) is calculated using the command given below:

X table(sector)

<> count<-table(sector)
<> pie(count)

X box()

With the use of "table" command, first table of sector is prepared followed by "count"
command to assign name to that table, i.e. count. "pie(count)" command is used to actually
draw the Pie chart as shown in Fig. 11. Here, in the pie chart, code 1 represents rural sector and
code 2 represents urban sector. Finally, the command box(), is used to put the pie chart in a
box.

Pie chart 1: Showing the Percentage of Variables
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