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ABSTRACT: 
  
 R is Programming language it was an implementation over the S language. R was 

first designed by ROSS Ihaka and Robert Gentle men at the University of Auckland in 

1993. First Stable Release in 2014. R is programming language for the statistical 

computing and graphics. The R language is widely used among Statisticians and data 

miners for developing Statistical Software and data analysis. It complies and runs on a 

wide variety of UNIX platform, windows and Mac OS. It is the open source statistical 

package R. R allows researchers to implement statistical techniques including linear 

modelling, linear and nonlinear multilevel modelling, factor and principal component 

analysis, structural equation modelling, item and reliability analysis, time series modelling, 

and meta-analysis, among others. R presents several advantages over other statistical 

packages because it is updated on an ongoing basis, is free, is capable of creating high 

quality graphics that are difficult to create with other packages, and includes important 

simulation capabilities. This paper describes the R programming for data analysis and 

graphics. 

 
Keywords: R programming, ROSS, UNIX, Statistical computing, Time series modelling, 

Graphics  
 

INTRODUCTION: 

 R is an extremely flexible statistics programming language and environment 

that is Open Source and freely available for all mainstream operating systems. R has recently 

experienced an “explosive growth in use and in user contributed software” (Tierney, 2005, p. 

7). The “user-contributed software” is one of the most unique and beneficial aspects of R, as 

a large number of users have contributed code for implementing some of the most up-to-date 

statistical methods, in addition to R implementing essentially all standard statistical analyses.  

Currently, R is maintained by the R Core Development Team. R consists of a base system 

with optional add-on packages for a wide variety of techniques that are contributed by users 
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from around the world (currently, there are more than 1,100 packages available on the 

Comprehensive R Archival Network, http://cran.r-project.org/). 

 
 An R package is a collection of functions and corresponding documentation 

that work seamlessly with R.  R has been called the lingua franca of statistics by the editor of 

the Journal of Statistical Software (de Leeuw, 2005, p. 2). R is an object-oriented language 

and environment where objects, whether they are a single number, data set, or model output, 

are stored within an R session/workspace. These objects can then be used within functions, 

used to create other objects, or removed as appropriate. Expressions are entered directly into 

an R session at the prompt, which is generally denoted >. In this paper, we use R> as the 

prompt to emphasize that the R code that follows is directly executable. 

 Suppose a data set, my.data, exists within an R session. Typing my.data and 

then pressing enter/return will display the values contained in the my.data data set: 

R> my.data 
R> x y 
1 1 2 
2 3 4 
3 3 8 
4 4 9 
5 5 10 

 
 As can be seen,my.data is a 5-by-2 matrix with the first column labeled x and 

the second labeled y. The square brackets, “[ ],” can be used to extract information from a 

data set (or matrix), by specifying the specific values to extract. For example, consider the 

following commands: 

R> x <− my.data[,1] 
R> y <− ma.data[,2] 
R> x 

[1] 1 3 3 4 5 
R> y 

[1] 2 4 8 9 10 

 The first command extracts the first column of my.data, the vector x, and the 

second command extracts the second column, the vector y. Notice the comma that separates 

rows and columns. Since no rows were specified, all were selected. We can obtain various 

pieces of information from the objects by using functions. For example, applying the 

following functions returns the sum, length, mean, and the variance of the vector x, 

respectively: 
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R> sum(x) #the summation of x 
[1] 16 

R> length(x) #the number of components of x 
[1] 5 

R> mean(x) #the mean of x 
[1] 3.2 

R> var(x) #the variance of x 
[1] 2.2 

  To obtain the summary statistics for a matrix instead of a vector, functions can 

be used in a similar fashion. Using the data set my.data, consider the following commands, 

which are analogous to the commands applied to the vector: 

R> sum(my.data) 
[1] 49 

R> length(my.data) 
[1] 2 

R> mean(my.data) 
x  y 
3.2  6.6 

R> var(my.data) 
x  y 
x 2.2 4.6 
y 4.6 11.8 

  In fact, the same functions were used, but R is intelligent enough to apply 

them differently depending on the type of data specified (e.g., a vector,matrix, data frame, 

etc.). Notice that the use of length() with x returned 5, the number of elements in the vector, 

whereas the use of length() with my.data returned 2, indicating there are two variables (i.e., 

columns), x and y, in the matrix. To obtain the dimensions of matrix or data frame, the dim() 

function can be used.  

  R> dim(my.data) 
[1] 5 2 

Thus, my.data is a 5 (number of rows) by 2 (number of columns) matrix. 
 

LOADING DATA: 

 R can be used in conjunction with other commonly used statistical (and 

mathematical) programs, such as Excel, SPSS, and SAS. 

Files in the Format of .txt and .dat 
 
  The function to load a data set in the form of .txt or .dat file is read.table(). 

This function has a rich array of arguments, but the most common specification is of the form 

read.table(file, header=FALSE, sep=“ ”) where file is the argument that identifies the file to 
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be loaded into R, header is a logical argument of whether the file’s first line contains the 

names of the variables, and sep denotes the character used to separate the fields 

(e.g.,“*”,“,”,“&”, etc.). For example, consider the following command: 

  R> data1 <− read.table(file=“data1.dat”, header=TRUE, sep=“ ”). 

  This command loads the data file “data1.dat” from the current working 

directory into R (since a specific file location is not specified) and stores the data into the R 

object data1. R’s working directory is the folder where R reads and stores files; the default 

position is where R is installed. If the data file to be loaded is not in the current directory, the 

user also needs to define the file’s position, such as 

 R> data2 <− read.table(file=“c:/My Documents/data2.txt”, header=FALSE, sep=“,”). 
 
  Using setwd(), one can set the current working directory to a desired folder, so 

that one does not need to specify the file’s position in the future. To load “data2.txt” in the 

previous example, instead of defining the file’s position, one can use the following 

commands. 

  R> setwd(“C:/My Documents”) 
  R> data2 <− read.table(file=“data2.txt”, header=FALSE, sep=“,”) 
 

 It is important to note if the working directory is modified, R, however, sets 

the default working directory back to where the program is installed whenever R is closed. 

Because most mainstream statistical and mathematical programs are able to convert data files 

of their own format into either .dat or .txt format ASCII files, such a conversion and use of 

the procedures described is always one approach to load data files into R. 

Loading Excel Files: 

  We will use the data set in file salary.xls to illustrate the methods in this 

section. This data set, which contains the salaries and other information of 62 professors, 

comes from Cohen, Cohen, West, and Aiken (2003, pp. 81–82). In future sections, we will 

also use this data set to illustrate graphical techniques and regression analysis in R. To import 

Excel files into R requires the RODBC (Lapsley & Ripley, 2007) package. RODBC stands 

for R Open DataBase Connectivity; ODBC is a standard database access method for 

connecting database applications. By default, this package is not loaded into an R session. To 

see which packages are currently loaded, the search() function is used, which shows the basic 

packages that are loaded by default when R is opened: 
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R> search() 
[1]  “.GlobalEnv”   “package:stats”  “package:graphics” 
[4]  “package:grDevices”  “package:utils”  “package:datasets” 
[7]  “package:methods”  “Autoloads”   “package:base” 

 An alternative way to load installed packages is with the library() function, which is 

illustrated with the RODBC package: 

R> library(RODBC) . 
 

 After RODBC is loaded, use odbcConnect Excel() to open an ODBC connection to 

the Excel database: R>connect <− odbcConnectExcel (“salary.xls”). 

Then function sqlTables() lists the sheets in the Excel file: 

R> sqlTables(connect) 
TABLE_CAT TABLE_SCHEM TABLE_ NAME TABLE_TYPE 
1 G:\\Program Files\\R\\R−2.4.1\\salary <NA> salary$ SYSTEM TABLE 
Therefore, we use sqlFetch() to obtain the data of interest as follows: 
R> prof.salary <− sqlFetch(connect, “salary”) 

 
The data set is then loaded into R and stored in the object called prof.salary. 

 
Creating and Loading .R Files: 
 
  After data are created in R, or data of other formats are imported into R, many 

times it is desirable to save the data in R format, denoted with a .R file extension, so that 

loading data can be easily done in a future session. This can be achieved by using the dump() 

function: 

R> dump(“prof.salary”, file=”prof.salary.R”) 
 

  which creates a file called “prof.salary.R” that contains the object prof.salary 

in the current working directory. Alternatively, as before when the data were loaded into R, a 

particular file location can be specified where the data should be “dumped” (i.e., 

exported/stored). 

 
  Loading data from a .R data file can be done in several ways, the easiest of 

which is to source the data set into R with the source() command, which runs a selected file. 

When a file consists of a .R data set, that file is then loaded into R and made available for 

use. For example, to load the data in file “prof.salary.R,” consider the following command: 

  R> source(“prof.salary.R”) 

 

 

42

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

VOLUME 2, ISSUE 1, JAN-JUNE/2015

ISSN NO: 0975-6876

http://cikitusi.com/



 

GRAPHICAL PROCEDURES: 

 We will use the professor salary data from Cohen et al. (2003), prof.salary, to 

illustrate some of R’s graphical functions.4 After loading the data, use names() to determine 

the names of the variables. 

R> names(prof.salary) 

[1] “id” “time” “pub” “sex” “citation” “salary” 

Here, (a) id represents the identification number; (b) time refers to the time since getting the 
Ph.D. degree, (c) pub refers to the number of publications, (d) sex represents gender (1 for 
female and 0 for male), (e) citation represents the citation count, and (f) salary is the 
professor’s current salary. To reference a column of the data set (e.g., pub), one needs to use 
the dollar sign “$”: 
 

R> prof.salary$pub 

18 3 2 17 11 6 38 48 9 22 30 21 10 27 37 8 

13 6 12 29 29 7 6 69 11 

. . . 

Scatterplot: 

  The function plot() can be used to plot data. Although it has a diverse array of 

arguments, the most common specifications is of the form 

plot(x, y, type, col, xlim, ylim, xlab, ylab, main), 

 where x is the data to be represented on the abscissa (x-axis) of the plot; y is the data 

to be represented on the ordinate (y-axis; note that the ordering of the values in x and y must 

be consistent, meaning that the first element in y is linked to the first element in x, etc.); type 

is the type of plot (e.g., p for points, l for lines, n for no plotting but setting up the structure of 

the plot so that points and/or lines are added later); col is the color of the points and lines; 

xlim and ylim are the ranges of x-axis and y-axis, respectively; xlab and ylab are the labels of 

x-axis and y-axis, respectively; and main is the title of the plot. 

R> plot(x=pub, y=salary, xlim=c(0, 80), xlab=”Number of Publications”,  

 ylab=”Professor’s Salary”) 

 
 Adding such a smoothed regression line to a plot can be done as follows using 

the lines() function combined with the lowess() function: 

R> lines(lowess(x=pub, y=salary, f=.8)). 
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Matrix Plot: 

  The function pairs(),whose arguments are all the same as those of plot(), can 

be used to produce scatter plot matrices. R> pairs(prof.salary[−1]) 

Histogram:  
  The function to plot histograms is hist(). The basic specification is of the form 
hist(x, breaks, freq) 
 
QQ Plot: 

 The graphical functions to visually inspect for normality are qqnorm(), qqplot(), and 

qqline(). The function qqnorm() plots the sample quantiles against the theoretical quantiles 

from a normal distribution. The function qqline() adds a line to the current QQ plot, 

indicating where the observed values are expected given a normal distribution. The function 

qqplot() is used to examine the relationship between two variables. 

Their basic specifications are 
qqnorm(y) 

qqline(y) 

qqplot(x, y) 

  where x and y are data to be represented on the x-axis and y-axis, respectively. 

Suppose we want to examine the normality of pub and the relationship between pub and 

salary. Because standardized scores are generally preferred in QQ plots, we first standardize 

pub and salary. The function mean() calculates the mean of a set of data and sd() the standard 

deviation. 

R> std.pub <− (pub − mean(pub)) / sd(pub) 

R> std.salary <− (salary - mean(salary)) /sd(salary) 

R> qqnorm(std.pub) 

R> qqline(std.pub) 

R> qqplot(std.pub, std.salary,xlab=“Standardized Publications”, ylab=“Standardized Salary”) 
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Fig. Histograms with different specifications for the number of publications. 

 

CONCLUSION: 

 R is freely available under GNU(General Public Licence). It has more 

functions and packages. It is an interpreter based language. It is statistical design and graphics 

programming language. It is difficult to learn and understand. R is the mostly use for data 

analysis and the fine publishing quality graphics. R is the most comprehensive statistical 

analysis package available. It incorporates all of the standard statistical tests, models, and 

analyses, as well as providing a comprehensive language for managing and manipulating 

data. The graphical capabilities of R are outstanding, providing a fully programmable 

graphics language that surpasses most other statistical and graphical packages. R is a 

programming language and environment developed for statistical analysis by practicing 

statisticians and researchers. 

 

REFERENCES: 
 

1. S. Kadry, 2011. Performance Evaluation of Using Excel to Study Calculus. 

International Journal of Research & Reviews in Computer Science;Mar2011, Vol. 2 

Issue 2, p278. 

2. Cleveland,W. S. (1981). LOWESS: A program for smoothing scatterplots by robust 

locally weighted regression. The American Statistician, 35, 54. 

3. https://www3.nd.edu/~kkelley/publications/chapters/Kelley_Lai_Wu_Using_R_2008.

pdf 

 

45

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

VOLUME 2, ISSUE 1, JAN-JUNE/2015

ISSN NO: 0975-6876

http://cikitusi.com/



 

4. Doran, H. C., & Lockwood, J. R. (2006). Fitting value-added models in R. Journal of 

Educational and Behavioral Statistics, 31(2), 105–230. 

5. http://www.hermanaguinis.com/R.pdf 

6. Kelley, K. (2007b). MBESS: Version 0.0.9 [Computer software and manual]. 

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

46

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

VOLUME 2, ISSUE 1, JAN-JUNE/2015

ISSN NO: 0975-6876

http://cikitusi.com/


