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IT 8003 (2) Data Science 

Unit V 

Introduction to R: 

R is a programming language developed by Ross Ihaka and Robert Gentleman in 1993. R 

possesses an extensive catalog of statistical and graphical methods. It includes machine 

learning algorithm, linear regression, time series, and statistical inference to name a few. 

Most of the R libraries are written in R, but for heavy computational task, C, C++ and Fortran 

codes are preferred. 

R is not only entrusted by academic, but many large companies also use R programming 

language, including Uber, Google, Airbnb, Facebook and so on. 

Data analysis with R is done in a series of steps; programming, transforming, discovering, 

modelling and communicate the results 

 Program: R is a clear and accessible programming tool 

 Transform: R is made up of a collection of libraries designed specifically for data 

science 

 Discover: Investigate the data, refine your hypothesis and analyse them 

 Model: R provides a wide array of tools to capture the right model for your data 

 Communicate: Integrate codes, graphs, and outputs to a report with R Markdown or 

build Shiny apps to share with the world 

Data Manipulation with R: 

Data Manipulation is an inevitable phase of predictive modelling. A robust predictive model 

a t just e uilt usi g a hi e lear i g algorith s. But, ith a  approa h to u dersta d 
the business problem, the underlying data, performing required data manipulations and then 

extracting business insights. 

Among these several phases of model building, most of the time is usually spent in 

understanding underlying data and performing required manipulations. 

Data Ma ipulatio  is a loosel  used ter  ith Data E ploratio . It i ol es a ipulati g  
data using available set of variables. This is done to enhance accuracy and precision associated 

with data. 

This stage is also known as data wrangling or data cleaning. 

There is no right or wrong way in manipulating data, as long as you understand the data and 

have taken the necessary actions by the end of the exercise. However, here are a few broad 

ways in which people try and approach data manipulation. Here are they: 

 Usually, beginners on R find themselves comfortable manipulating data using inbuilt base 

R functions. This is a good first step, but is often repetitive and time consuming.  Hence, 

it is a less efficient way to solve the problem. 

 Use of packages for data manipulation. CRAN has more than 7000 packages available 

today. In simple words, these packages are nothing but a collection of pre-written 

commonly used pieces of codes. They help you perform the repetitive tasks fasts, reduce 

errors in coding and take help of code written by experts (across the open source eco-
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system for R) to make your code more efficient. This is usually the most common way of 

performing data manipulation. 

 Use of ML algorithms for data manipulation. You can use tree based boosting algorithms 

to take care of missing data & outliers. While these are definitely less time consuming, 

these approaches typically leave you wanting for a better understanding of data at the 

end of it. 

 

Statistical Analysis with R: 

Organisms that biologists study are influenced by a multitude of factors including the genetic 

makeup of the organisms, their developmental stage and the environmental conditions at 

various scales ranging from microscopic to world-wide. This brings about the need to detect 

the most important factors and to isolate certain factors experimentally for further analysis. 

In biology, it is also usually impossible to work on all the units of the group or species that you 

are interested in. Instead, biologists often have to work on a subset of units taken at random 

and make inferences from this subset. The whole group of u its is alled a populatio , hile 
the subset is a sa ple .  

 

Figure 5.1: Population & Sample 

 

Figure 5.2: Role of Statistical Analyse in the Biological Senses 

The package stats contains functions for a wide range of basic statistical analyses: classical 

tests, linear models (including least-squares regression, generalized linear models, and 
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analysis of variance), distributions, summary statistics, hierarchical clustering, time-series 

analysis, nonlinear least squares, and multivariate analysis.  

Formulae are a key element in statistical analyses with R: the notation used is the same for 

(almost) all functions. A formula is typically of the form y ~ model where y is the analysed 

response and model is a set of terms for which some parameters are to be estimated. These 

terms are separated with arithmetic symbols but they have here a particular meaning. 

 

R Basics: 

R Command Prompt: O e ou ha e ‘ e iro e t setup, the  it s eas  to start our ‘ 
command prompt by just typing the following command at your o a d pro pt − 

$ R 

This will launch R interpreter and you will get a prompt > where you can start typing your 

progra  as follo s − 

> myString <- "Hello, World!" 

> print ( myString) 

[1] "Hello, World!" 

Here first statement defines a string variable myString, where we assign a string "Hello, 

World!" and then next statement print() is being used to print the value stored in variable 

myString. 

R Script File: Usually, programming is performed by writing programs in script files and then 

we execute those scripts at command prompt with the help of R interpreter called Rscript. 

Following code is used to write a text file called test.R as under: 

# My first program in R Programming 

myString <- "Hello, World!" 

print ( myString) 

Comments: Comments are like helping text in your R program and they are ignored by the 

interpreter while executing your actual program. Single comment is written using # in the 

beginning of the statement as follows: 

# My first program in R Programming 

R does not support multi-line comments but you can perform a trick which is something as 

follows: 

if(FALSE) { 

   "This is a demo for multi-line comments and it should be put inside either a single OR double 

quote" 

} 
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myString <- "Hello, World!" 

print ( myString) 

[1] "Hello, World!" 

Though above comments will be executed by R interpreter, they will not interfere with the 

actual program. You should put such comments inside, either single or double quote. 

 

Simple Manipulation: 

Vector: Vectors are the most basic R data objects and there are six types of atomic vectors. 

They are logical, integer, double, complex, character and raw. 

Single Element Vector: Even when you write just one value in R, it becomes a vector of length 

1 and belongs to one of the above vector types. 

Matrices: Matrices are the R objects in which the elements are arranged in a two-dimensional 

rectangular layout. They contain elements of the same atomic types. Though we can create a 

matrix containing only characters or only logical values, they are not of much use. We use 

matrices containing numeric elements to be used in mathematical calculations. 

Data Frame: A data frame is a table or a two-dimensional array-like structure in which each 

column contains values of one variable and each row contains one set of values from each 

column. 

Following are the characteristics of a data frame. 

 The column names should be non-empty. 

 The row names should be unique. 

 The data stored in a data frame can be of numeric, factor or character type. 

 Each column should contain same number of data items. 

 

Numbers & Vectors: 

When considering R data frames it is important to recall that they are composed of vectors. 

Even individual scalars and strings are vectors. This is a very powerful tool. 

One important notion when handling vectors is the use of 'recycling'. As all elements are 

vectors, when performing an operation between two vectors of different length, R 

automatically repeats (or recycles) the shorter one until it is long enough. 

Accessing Vector Elements: Elements of a Vector are accessed using indexing. The [ ] brackets 

are used for indexing. Indexing starts with position 1. Giving a negative value in the index 

drops that element from result. TRUE, FALSE or 0 and 1 can also be used for indexing. 

Example: 

# Accessing vector elements using position 

t <- c("Sun","Mon","Tue","Wed","Thurs","Fri","Sat") 
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u <- t[c(2,3,6)] 

print(u) 

# Accessing vector elements using logical indexing 

v <- t[c(TRUE,FALSE,FALSE,FALSE,FALSE,TRUE,FALSE)] 

print(v) 

 

Vector Arithmetic: Two vectors of same length can be added, subtracted, multiplied or divided 

giving the result as a vector output. 

Example: 

# Create two vectors 

v1 <- c(3,8,4,5,0,11) 

v2 <- c(4,11,0,8,1,2) 

# Vector addition 

add.result <- v1+v2 

print(add.result) 

# Vector subtraction 

sub.result <- v1-v2 

print(sub.result) 

 

Vector Element Recycling: If we apply arithmetic operations to two vectors of unequal length, 

then the elements of the shorter vector are recycled to complete the operations. 

Example: 

v1 <- c(3,8,4,5,0,11) 

v2 <- c(4,11) 

# V2 becomes c(4,11,4,11,4,11) 

add.result <- v1+v2 

print(add.result) 

sub.result <- v1-v2 

print(sub.result) 

 

Vector Element Sorting: Elements in a vector can be sorted using the sort() function. 
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Example: 

v <- c(3,8,4,5,0,11, -9, 304) 

# Sort the elements of the vector. 

sort.result <- sort(v) 

print(sort.result) 

# Sort the elements in the reverse order. 

revsort.result <- sort(v, decreasing = TRUE) 

print(revsort.result) 

 

Input-Output in R: 

Accessing the Keyboard and Monitor: In R, there are a series of functions that can be used to 

request an input from the user, including readline(), cat(), and scan().  

a) Reading from the keyboard 

To read the data from the keyboard we use three different functions: scan(), readline(), 

print(). 

i) scan()- Read Data Values: Read data into a vector or list from the console or file. 

Keywords: File, connection 

ii) readline()- Read Text Lines from a Connection: Read some or all text lines from a 

connection. 

Keywords: File, connection 

We can use readline() for inputing a line from the keyboard in the form of a string. 

iii) print()- Print Values: print, prints its argument and returns it. It is a generic function which 

means that new printing methods can be easily added for new classes. 

Keywords: print 

printing to the screen: In interactive mode, one can print the value of that variable by just 

typing the variable name or expression. In batch mode, one can use the print() function, e.g. 

print(x) 

The argument might be an object. So it is a little better to use cat() instead of print(), as the 

last one can print only one expression and its result is numbered, which may be a nuisance to 

us. 

  

Reading and Writing files: There are so many methods to read and write files in R 

programming: 
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a) Reading a data or matrix from a file: Usually we use function read.table() to read data. The 

default alue of a header is FAL“E  a d he e he  e do ot ha e a header, e eed ot 
sa  su h. ‘ fa tors are also alled as hara ter stri gs. For tur i g this feature  off, ou a  
include the argument as.is=T in your call to read.table(). 

When you have a spreadsheet export file, i.e. having a type.csv where the fields are divided 

by commas in place of spaces, use read.csv() in place of read.table(). To read spreadsheet files 

we can use read.xls. 

When you read in a matrix using read.table(), the resultant object will become a data frame, 

even when all the entries got to be numeric. A case exists which may follow-up call towards 

as.matrix() in a matrix. 

Writing a Table to a File: In R, write.table() function is being used to work. It is same as 

read.table() and which writes a data frame instead of reading one. In the case of writing a 

matrix, to a file, we need not have to know row or column names like:    

write.table(xc,"xcnew",row.names=F,col.names=F) 

 

Array: 

Arrays are the R data objects which can store data in more than two dimensions.  

Example: If we create an array of dimension (2, 3, 4) then it creates 4 rectangular matrices 

each with 2 rows and 3 columns. Arrays can store only data type. 

An array is created using the array() function. It takes vectors as input and uses the values in 

the dim parameter to create an array. 

Example: 

The following example creates an array of two 3x3 matrices each with 3 rows and 3 columns. 

# Create two vectors of different lengths. 

vector1 <- c(5,9,3) 

vector2 <- c(10,11,12,13,14,15) 

# Take these vectors as input to the array. 

result <- array(c(vector1,vector2),dim = c(3,3,2)) 

print(result) 

 

Naming Columns and Rows: We can give names to the rows, columns and matrices in the 

array by using the dimnames parameter. 

# Create two vectors of different lengths 

vector1 <- c(5,9,3) 
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vector2 <- c(10,11,12,13,14,15) 

column.names <- c("COL1","COL2","COL3") 

row.names <- c("ROW1","ROW2","ROW3") 

matrix.names <- c("Matrix1","Matrix2") 

# Take these vectors as input to the array 

result <- array(c(vector1,vector2),dim = c(3,3,2),dimnames = list(row.names,column.names, 

matrix.names)) 

print(result) 

 

Accessing Array Elements: 

# Create two vectors of different lengths 

vector1 <- c(5,9,3) 

vector2 <- c(10,11,12,13,14,15) 

column.names <- c("COL1","COL2","COL3") 

row.names <- c("ROW1","ROW2","ROW3") 

matrix.names <- c("Matrix1","Matrix2") 

# Take these vectors as input to the array 

result <- array(c(vector1,vector2),dim = c(3,3,2),dimnames = list(row.names, column.names, 

matrix.names)) 

# Print the third row of the second matrix of the array 

print(result[3,,2]) 

 

Calculations across Array Elements: We can do calculations across the elements in an array 

using the apply() function. 

Syntax 

apply(x, margin, fun) 

Following is the des riptio  of the para eters used − 

x is an array. 

margin is the name of the data set used. 

fun is the function to be applied across the elements of the array. 
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Matrices:  

A matrix is a two-dimensional rectangular data set and thus it can be created using vector 

input to the matrix function. In addition, a matrix is a collection of numbers arranged into a 

fixed number of rows and columns. Usually, the numbers are the real numbers. By using a 

matrix function we can reproduce a memory representation of the matrix in R. 

Accessing Elements of a Matrix: Elements of a matrix can be accessed by using the column 

and row index of the element. We consider the matrix P above to find the specific elements 

below. 

# Define the column and row names. 

rownames = c("row1", "row2", "row3", "row4") 

colnames = c("col1", "col2", "col3") 

# Create the matrix. 

P <- matrix(c(3:14), nrow = 4, byrow = TRUE, dimnames = list(rownames, colnames)) 

# Access the element at 3rd column and 1st row. 

print(P[1,3]) 

# Access the element at 2nd column and 4th row. 

print(P[4,2]) 

 

Matrix Computations: Various mathematical operations are performed on the matrices using 

the R operators. The result of the operation is also a matrix. 

The dimensions (number of rows and columns) should be same for the matrices involved in 

the operation. 

Matrix Addition & Subtraction 

# Create two 2x3 matrices. 

matrix1 <- matrix(c(3, 9, -1, 4, 2, 6), nrow = 2) 

print(matrix1) 

matrix2 <- matrix(c(5, 2, 0, 9, 3, 4), nrow = 2) 

print(matrix2) 

# Add the matrices. 

result <- matrix1 + matrix2 

cat("Result of addition","\n") 

print(result) 

# Subtract the matrices 
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result <- matrix1 - matrix2 

cat("Result of subtraction","\n") 

print(result) 

 

Matrix Multiplication & Division 

# Create two 2x3 matrices. 

matrix1 <- matrix(c(3, 9, -1, 4, 2, 6), nrow = 2) 

print(matrix1) 

matrix2 <- matrix(c(5, 2, 0, 9, 3, 4), nrow = 2) 

print(matrix2) 

# Multiply the matrices. 

result <- matrix1 * matrix2 

cat("Result of multiplication","\n") 

print(result) 

# Divide the matrices 

result <- matrix1 / matrix2 

cat("Result of division","\n") 

print(result) 

 

Loops: 

There may be a situation when you need to execute a block of code several number of times. 

In general, statements are executed sequentially. The first statement in a function is executed 

first, followed by the second, and so on. 

Programming languages provide various control structures that allow for more complicated 

execution paths. 

A loop statement allows us to execute a statement or group of statements multiple times and 

the following is the general form of a loop statement in most of the programming languages: 

R programming language provides the following kinds of loop to handle looping 

requirements. 

Repeat loop: Executes a sequence of statements multiple times and abbreviates the code 

that manages the loop variable. 

Syntax: 
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repeat {  

   commands  

   if(condition) { 

      break 

   } 

} 

While loop: Repeats a statement or group of statements while a given condition is true. It 

tests the condition before executing the loop body. 

Syntax: 

while (test_expression) { 

   statement 

} 

For loop: Like a while statement, except that it tests the condition at the end of the loop body. 

Syntax: for (value in vector) { 

   statements 

} 

 

   

Figure 5.3: (a) Repeat Loop (b) While Loop (c) For Loop 

Loop Control Statements: Loop control statements change execution from its normal 

sequence. When execution leaves a scope, all automatic objects that were created in that 

scope are destroyed. 

R supports the following control statements: 
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Break statement: Terminates the loop statement and transfers execution to the statement 

immediately following the loop. 

Next statement: The next statement simulates the behavior of R switch. 

    

Figure 5.4: (a) Break Statement (b) Next Statement 

 

Conditional Executions: 

Decision making structures require the programmer to specify one or more conditions to be 

evaluated or tested by the program, along with a statement or statements to be executed if 

the condition is determined to be true, and optionally, other statements to be executed if the 

condition is determined to be false. 

R provides the following types of decision making statements: 

 if statement: An if statement consists of a Boolean expression followed by one or more 

statements. 

Syntax: 

if(boolean_expression) { // statement(s) will execute if the boolean expression is true.} 

 if...else statement: An if statement can be followed by an optional else statement, which 

executes when the Boolean expression is false. 

Syntax: 

if(boolean_expression) {// statement(s) will execute if the boolean expression is true.} 

else {  // statement(s) will execute if the boolean expression is false. } 

 switch statement: A switch statement allows a variable to be tested for equality against 

a list of values. 

Syntax: 

switch(expression, case1, case2, case3....) 
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The following rule apply for switch statement: 

 If the value of expression is not a character string it is coerced to integer. 

 You can have any number of case statements within a switch. Each case is followed by 

the value to be compared to and a colon. 

 If the alue of the i teger is et ee   a d args −  The a  u er of 
arguments)then the corresponding element of case condition is evaluated and the 

result returned. 

 If expression evaluates to a character string then that string is matched (exactly) to 

the names of the elements. 

 If there is more than one match, the first matching element is returned. 

 No Default argument is available. 

 In the case of no match, if there is a unnamed element of ... its value is returned. (If 

there is more than one such argument an error is returned.) 

    

Figure 5.5: Flow Diagram (a) If Statement (b) If-else Statement (c) Switch Statement 

 

Functions: 

A function is a set of statements organized together to perform a specific task. R has a large 

number of in-built functions and the user can create their own functions. 

In R, a function is an object so the R interpreter is able to pass control to the function, along 

with arguments that may be necessary for the function to accomplish the actions. The 

function in turn performs its task and returns control to the interpreter as well as any result 

which may be stored in other objects. 

Function Definition: An R function is created by using the keyword function.  

Syntax: 

function_name <- function(arg_1, arg_2, ...) {    Function body  } 
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Function Components 

Function Name: This is the actual name of the function. It is stored in R environment as an 

object with this name. 

Arguments: An argument is a placeholder. When a function is invoked, you pass a value to 

the argument. Arguments are optional; that is, a function may contain no arguments. Also 

arguments can have default values. 

Function Body: The function body contains a collection of statements that defines what the 

function does. 

Return Value: The return value of a function is the last expression in the function body to be 

evaluated. 

R has many in-built functions which can be directly called in the program without defining 

them first. We can also create and use our own functions referred as user defined functions. 

Built-in Function: Simple examples of in-built functions are seq(), mean(), max(), sum(x) and 

paste(...) etc. They are directly called by user written programs. You can refer most widely 

used R functions. 

# Create a sequence of numbers from 32 to 44. 

print(seq(32,44)) 

# Find mean of numbers from 25 to 82. 

print(mean(25:82)) 

# Find sum of numbers frm 41 to 68. 

print(sum(41:68)) 

User-defined Function: We can create user-defined functions in R. They are specific to what 

a user wants and once created they can be used like the built-in functions.  

# Create a function to print squares of numbers in sequence. 

new.function <- function(a) {    for(i in 1:a) { 

      b <- i^2 

      print(b)   } } 

 

Data Structures: 

In contrast to other programming languages like C and java in R, the variables are not declared 

as some data type. The variables are assigned with R-Objects and the data type of the R-object 

becomes the data type of the variable. Following are the types of R-objects: 

Vectors 

Lists 
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Matrices 

Arrays 

Factors 

Data Frames 

The simplest of these objects is the vector object and there are six data types of these atomic 

vectors, also termed as six classes of vectors. The other R-Objects are built upon the atomic 

vectors. 

Data Type Example Syntax 

Logical True, False v <- TRUE  

print(class(v)) 

output:  [1] "logical" 

Numeric 12.3, 5, 999 v <- 23.5 

print(class(v)) 

output: [1] "numeric" 

Integer 2L, 34L, 0L v <- 2L 

print(class(v)) 

output: [1] "integer" 

Complex 3 + 2i v <- 2+5i 

print(class(v)) 

output: [1] "complex" 

Character a , good , T‘UE , .  v <- "TRUE" 

print(class(v)) 

output: [1] "character" 

Raw Hello  is stored as 8    f v <- charToRaw("Hello") 

print(class(v)) 

output: [1] "raw" 

Table 5.1: Data Structures in R 

Data Transformation: 

Data Transformation in R is about changing the way data is organized into rows and columns. 

Most of the time data processing in R is done by taking the input data as a data frame. It is 

easy to extract data from the rows and columns of a data frame but there are situations when 

we need the data frame in a format that is different from format in which we received it. R 

has many functions to split, merge and change the rows to columns and vice-versa in a data 

frame. 

Joining Columns and Rows in a Data Frame: We can join multiple vectors to create a data 

frame using the cbind()function. Also we can merge two data frames using rbind() function. 

# Create vector objects 

city <- c("Tampa","Seattle","Hartford","Denver") 

state <- c("FL","WA","CT","CO") 

zipcode <- c(33602,98104,06161,80294) 
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# Combine above three vectors into one data frame 

addresses <- cbind(city,state,zipcode) 

# Print a header 

cat("# # # # The First data frame\n")  

# Print the data frame 

print(addresses) 

# Create another data frame with similar columns 

new.address <- data.frame( city = c("Lowry","Charlotte"), state = c("CO","FL"), zipcode = 

c("80230","33949"),    stringsAsFactors = FALSE ) 

# Print a header 

cat("# # # The Second data frame\n")  

# Print the data frame 

print(new.address) 

# Combine rows form both the data frames 

all.addresses <- rbind(addresses,new.address) 

# Print a header 

cat("# # # The combined data frame\n")  

# Print the result 

print(all.addresses) 

 

Merging Data Frames: We can merge two data frames by using the merge() function. The data 

frames must have same column names on which the merging happens. 

Melting and Casting: One of the most interesting aspects of R programming is about changing 

the shape of the data in multiple steps to get a desired shape. The functions used to do this 

are called melt() and cast(). 

 

String: 

Any value written within a pair of single quote or double quotes in R is treated as a string. 

Internally R stores every string within double quotes, even when you create them with single 

quote. 

Rules for String Construction: 

 The quotes at the beginning and end of a string should be either double quotes or both 

single quote. They cannot be mixed. 
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 Double quotes can be inserted into a string starting and ending with single quote. 

 Single quote can be inserted into a string starting and ending with double quotes. 

 Double quotes cannot be inserted into a string starting and ending with double quotes. 

 Single quote cannot be inserted into a string starting and ending with single quote. 

Examples of Valid Strings 

a <- 'Start and end with single quote'                                print(a) 

b <- "Start and end with double quotes"                          print(b) 

c <- "single quote ' in between double quotes"               print(c) 

d <- 'Double quotes " in between single quote'               print(d) 

Examples of Invalid Strings 

e <- 'Mixed quotes"                                                               print(e) 

f <- 'Single quote ' inside single quote'                               print(f) 

g <- "Double quotes " inside double quotes"                    print(g) 

 

String Manipulation 

Concatenating Strings paste() function: Many strings in R are combined using the paste() 

function. It can take any number of arguments to be combined together. 

Formatting numbers & strings format() function: Numbers and strings can be formatted to a 

specific style using format() function. 

Counting number of characters in a string nchar() function: This function counts the number 

of characters including spaces in a string. 

Changing the case toupper() & tolower() functions: These functions change the case of 

characters of a string. 

 

Dates in R: 

R provides a broad range of capabilities to deal with times and dates. There are three types 

of date and time classes which arrive with R programming. These are: 

 POSIXct 

 POSIXlt and 

 Date 

POSIX dates and times are classic R: brightly thorough in their implementation, navigating all 

sorts of obscure technical issues. 

The function Sys.time() is used to return the current date and time in POSIXct notation: 

(now_ct <- Sys.time ()) 
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# [1] "2016-10-28 20:48:02 BST" 

Here, ct is the short form for calendar time. 

 

Date Class: The 'date' class in base R which is better named as the 'Date' class. It keeps dates 

as if the number of days since the starting of 1970. The 'Date' class is finely used in cases 

where programmers' do not bother about the time of day. Fractional days are probable which 

can get generated by computing a mean Date (suppose), but the POSIX classes are better for 

those situations like: 

(now_date <- as. Date (now_ct)) 

## [1] "2016-10-28" 

class (now_date) 

## [1] "Date" 

unclass(now_date) 

## [1] 15903 

Other classes for date and time have add-on packages which include date, dates, chron, year 

mon, yearqtr, timeDate, ti, and jul. 

 

R Graphics: 

R Graphical model refers to a graph to represent relationships among a set of variables. By a 

set of nodes (vertices) and edges, we design these models to connect those nodes. 

Define a graph G by the following equation: 

G = (V, E) 

Here: 

V is a finite set of vertices or nodes 

E ⊆ V × V is a finite set of edges, links, or arcs 

A graphical model encodes conditional independence assumptions between variables. It 

represents random variables as nodes or vertices. Conditional independence assumptions as 

missing arcs. 

Some other real-life examples of graphical models are: 

 Road Maps: Represent crossings and streets by nodes and edges 

 Electrical Circuits: Represent Electronic components and edges by nodes and edges 

 Computer Networks: Represent computers and connections by nodes and edges 

 World Wide Web: Represent web pages and links by nodes and edges 

 Flowcharts: Represent boxes and arrows by nodes and edges 
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R Graphical models represent a class of probability distribution in terms of a graph. They use 

combine uncertainty and logical structure into a credible, real world phenomenon. They 

provide an effective way to connect the dots and reason the unlimited observations and 

variable available around us. 

It is a probabilistic model for which a graph denotes the dependence structure between 

random variables. They are commonly used in probability theory, statistics particularly 

Bayesian statistics and machine learning. 

There are 2 main types of R graphical models: 

Undirected Graphical Models (Markow Random Fields (MRFs): On undirected graphs Markov 

network based. Markov networks are also called Undirected R Graphical Models. 

Directed or Bayesian Networks: On directed graphs Bayesian networks based. Hence, they 

are also called directed R Graphical Models. 

Both families encompass the properties of factorization and independences. They differ in 

the set of independences they can encode and the factorization of the distribution that they 

induce. 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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