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Abstract 

 

The MHRD authorized the National Institutional Ranking Framework (NIRF), 

which was introduced on September 29, 2015, by the Honorable Minister of Human 

Resource Development. 

This framework provides a mechanism for classifying educational institutions 

across the nation. In order to determine the broad criteria for rating different 

colleges and institutions, the process is based on the overall recommendations and 

broad understanding reached by a Core Committee established by MHRD. 

"Teaching, Learning and Resources," "Research and Professional Practices," 

"Graduation Outcomes," "Outreach and Inclusivity," and "Perception" are among 

the main categories covered by the parameters. 

The National Institutional Ranking Framework (NIRF), which was started at the 

request of the Hon'ble Prime Minister, has released its initial round of rankings for 

engineering, management, pharmacy, and universities across the entire nation. 

Although the thorough ranking framework that described the methodology to rank 

institutions across the nation was well received, its eventual implementation 

covering the entire deck of institutions falling into different categories wasn't able 

to arouse the desired interest among observers and members of the general public. 

The entire exercise has laid the very foundations for DATA DRIVEN 

eduGOVERNANCE, though, when viewing the NIRF results from a different 

angle. 

The board makes a lot of information available, but it does not provide it in an 

analytical format that would enable comparisons between different institutions. In 

order to perform various types of analysis on the data, we intend to extract the data 

that is currently available on the website in PDF format.
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CHAPTER 1 

 

1.1 Introduction 

 

This project begins with data extraction, followed by data analysis and presentation 

in a comparable and understandable manner to address a variety of concerns for a 

variety of audiences. 

The information provided on the NIRF website is in pdf format, and no audience 

analysis has been performed. There is a lot of material posted online, but it is not 

presented in an analytical manner that would enable a comparison of several 

institutes.  

 

 

In our study, we attempted to do data analysis by removing information from the 

PDF files that were connected to the NIRF website. 

Our project is sort of audience oriented, meaning we have tried to address questions 

of various types of audience. If any person/Institute/Organisation will approach 

institutes they can get answers to various types of questions, comparison between 

institutes, and more than what is present on NIRF's official website. 

 

In order to address the 24 issue statements we generated, we extracted and analysed 

data from several institutes. 

The following problem statement is given: 

 

1. Which programme possesses the highest/lowest female to male ratio among the 

top (5) institutes? 

 

2. What is the proportion of socially and economically disadvantaged persons 

(SC/ST, OBC, etc.) to all students at each institute? 
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3. Which institution provides a full fee waiver to the greatest number of applicants? 

 

4. Which institution has the highest percentage of residents from outside the state 

(both overseas and from other states)? (Ratio of in-state to out-of-state students) 

Demonstrate the variety of each course's pupils. 

 

5. Which universities have the highest over/underfill percentages? 

 

6. Which institutions have elevators or ramps in fewer than 80% of their structures? 

 

7. Which institutions forbid movements between buildings? Report the total 

proportion of these institutions as well. 

 

8. Which institutions do not offer separate restrooms for individuals with 

disabilities in at least 80% of their buildings? 

 

9. List the top five and bottom five institute names with the highest faculty-to-

student ratio.  

 

10. List the top 5 institutions that earned the most money annually from 2017–18 

to 2019–20 (total) during the previous three years. 

 

11. Which college benefits most from the executive development programme in 

terms of #Amount of Annual Earnings/#Total Students?  

 

12. Identify the colleges where the majority of students pursue higher education. 

 

13. Identify the universities with the lowest proportion of unplaced students. (year-

wise) 

 

14. Which college subject offers the best value overall (across all years)? 
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15. For each college, what is the average number of full-time and part-time PhD 

students during the past three years?  

 

16. List the top five and lowest five institutions that received the most money from 

consulting projects during the last three years. 

 

17. For each year, identify the top 5 institutions with the most projects. 

 

18. The greatest ratio between the number of client projects and the number of client 

organisations should be found for each institute in the year in question. 

 

19.  For each institute over the course of three years, determine the percentage of 

supported research and consulting initiatives. 

 

20.  Which programme at each institute had the largest and lowest intake during the 

past two to three years? 

 

21.  Find the year out of the three stated above when each institute had the highest 

ratio of projects to agencies. 

 

22.  Find the top 5 institutions that got the most funding throughout the course of 

the previous three years, from 2017–18 to 2019–20, in decreasing order. 

 

23. Determine each institution's total intake. the top five and the bottom five 

institutions. 

 

24. Identify colleges offering specialised degrees (PG 1-year). 
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1.2 Objective: 

 

The purpose of writing this kind of issue statement is to respond to various inquiries 

from various audiences/personas and to compare various institutions. 

Students pick institutions depending on their interests because they come from 

diverse regions of our country. 

We have developed these 24 problem statements while taking into consideration 

the preferences of various student sections. 

 

The goal of the problem statements is:  

1. Which programme has the largest or lowest female to male ratio among the top 

five institutes? 

  The goal of this issue is to provide information for female students in our nation. 

 

2. What is the proportion of socially and economically disadvantaged persons 

(SC/ST, OBC, etc.) to all students at each institute? 

  The goal of this issue is to provide answers to the concerns of our nation's poorer 

regions. 

 

3. Which institution provides a full fee waiver to the greatest number of applicants? 

The goal of this issue is to provide information to students who are struggling 

financially. 

 

4. Which institute has the percentage of people who do not belong to its state 

(foreign as well as different states)? show the diversity 

 present among the students of each course(ratio of instate to outside students) 

This problem has the objective to show the comparison of institutes who have 

maximum diversity i.e, students from different states and different countries. 

 

5. Which are the colleges that have the highest overfill/underfill percent? 
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Objective of this problem statement is to find out the institutes those are popular 

but are  not  managed well ,and also those institutes who are not popular but 

managed well. 

6. Which institutions have elevators or ramps in fewer than 80% of their structures? 

The goal of the issue statement is to learn more about the infrastructure of the 

institutions while also taking into consideration students and persons who are 

physically challenged.Which institutions have elevators or ramps in fewer than 

80% of their structures? 

The goal of the issue statement is to learn more about the infrastructure of the 

institutions while also taking into consideration students and persons who are 

physically challenged. 

7.Which institutions forbid movements between buildings? Report the total 

proportion of these institutions as well. 

Finding out a little about institutes' internal systems is the objective challenge. 

 

8. Which institutions do not offer separate restrooms for individuals with 

disabilities in at least 80% of their buildings? 

Finding information about the unique facilities for persons with special needs is the 

objective of the problem description. 

 

9. List the top five and bottom five institute names with the highest faculty-to-

student ratio. 

The goal is to determine how much time, support, assistance, and mentoring a 

student may receive from faculty members at various institutions. Additionally, it 

conveys the notion of management and resources. 

 

10. List the top 5 institutions that earned the most money annually from 2017–18 

to 2019–20 (total) during the previous three years. 

Which college benefits most from the Executive Development Programme? 

#Annual Salary / Total Number of Students 
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The goal of the aforementioned issue statements is to identify the institutions that 

are more economically stable and effectively run. 

 

12. Identify the colleges where the majority of students pursue higher education. 

 

Discovering institutions that prepare students for further education is the goal. 

13. Identify the universities with the lowest proportion of unplaced students.(year-

wise) 

This issue statement's goal is to learn more about institutes that do a good job with 

placements. It also provides responses to inquiries from students that are focused 

on placement. 

14. Which college subject offers the best value overall (across all years)? 

The goal of this issue statement is to identify the institutions that provide excellent 

packages for various courses. 

15. For each college, what is the average number of full-time and part-time PhD 

students during the past three years?  

Finding reputable institutions for a PhD is the goal. 

 

16. List the top five and lowest five institutions that received the most money from 

consulting projects during the last three years. 

17. List the top five institutions for each year that had the most projects. 

18. For each institute, identify the year with the largest ratio between the quantity 

of client projects and the quantity of client organisations. 

19. What is the three-year proportion of supported research and consulting projects 

for each institute? 

The goal of the aforementioned issue statements is to identify colleges that excel at 

student training and good training opportunities. institutions that large 

organisations rely on. .This also gives about the institutes who are innovative, 

students from these universities learn practically more. have high chances of a 

bright future.  
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20. For the past two to three years, which programme at each institute had both the 

greatest and lowest intake? 

Finding out which institutions prioritise quality over number and which institutions 

don't give a damn about quality students is the goal of this study. 

 

21. Which of the three years indicated above had the largest ratio of projects to 

agencies for each institute? 

22. List the top 5 institutions that got the most money throughout the course of the 

previous three years, from 2017–18 to 2019–20, in decreasing order. 

The goal of the two problem statements above is to identify the institutions that are 

successful at raising money from sources other than student fees and grants from 

other organisations. 

23. Identify each institution's overall intake. the top five and the bottom five 

institutions. 

The goal of this issue statement is to identify institutions that desire more 

admissions and those that seek less admissions. 

24. Inform colleges about any uncommon courses (PG 1 year). 

The goal of this issue statement is to identify institutions that provide uncommon 

courses. This is rather recent in the market.  
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Chapter-2 

 

Literature Survey : 

Literature Review 1 : 

Impact of NIRF Ranking on Research Publications: A Study with Special 

Reference to North-East Indian Universities 

1Pranjal Deka, 2Dr. Mukut Sarmah 

1PhD Research Scholar, 2Associate Professor, Department of Library and 

Information Science, Assam 

University, Silchar (Assam) 

Email: pranjalpriya3@gmail.com   

Abstract:  

The aim of this study is to follow the effects of the NIRF rankings on research 

publications and to evaluate the research output, citation counts, and h-index of the 

relevant universities, with special reference to North-East Indian institutions. 

 

Methodology: The top 100 universities in the NIRF rankings were used to choose 

the pertinent institutions. For information on publications, citations, and h-index in 

scientific research, consult the Web of the Science database. In this study, research 

papers from the eight institutions were analysed over a period of ten years, five 

years before and five years after the NIRF rankings (2011-2015 and 2016-2020), 

respectively. 

Findings: The analysis shows that research articles play a significant role in how 

schools and institutions are ranked. NIRF rates publications according on their 

caliber. 

According to the survey, just eight universities from NE India were ranked in the 

NIRF ranking. Tezpur institution is the most active institution in the region. The 

rankings of universities are always changing from one year to the next. Distribution 

of research publications, citations, and h-index during the previous 10 years, both 

before and after rankings, all institutions have made an attempt to boost their 

academic output. 



9 

 

Literature Review 2: 

Impact of Research Output on NIRF Ranking: A Correlational Study 

Vysakh C., Rajendra Babu H. & Spandana R.L 

 

The primary goal of the study is to investigate how research production affects the 

academic standing of Indian Institutes of Management. Google Scholar and the 

official NIRF website were used to gather the study's data.  

 

 

There are now 20 IIMs in the nation, however only 13 received high rankings in 

NIRF. The public's perception of key research completed in the past is humorous. 

 

 

This report, the first of its type at the national level, aids Indian institutions in 

getting a comprehensive understanding of academic standing. 

 

 

Keywords: NIRF Ranking, NIRF Citation, and IIM. 
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Literature Review 3: 

Impact of NIRF Ranking on Research Publications: A Study with Special 

Reference 

to North-Indian Universities 

1Pranjal Deka, 2Dr. Mukut Sarmah 

1PhD Research Scholar, 2Associate Professor, Department of Library and 

Information Science, Assam 

University, Silchar (Assam) 

Email: pranjalpriya3@gmail.com   

Abstract:  

With an emphasis on North-East Indian universities, the goals of this study are to 

evaluate the research output, citations, and h-index of the pertinent institutions and 

to track the impact of the NIRF ranking on research output. 

The compilation of the top 100 institutions based to the NIRF rating was used to 

choose the pertinent universities. Data about research papers, citations, and h-index 

may be found using the internet version of the Science database. The 10 years of 

research papers from the eight institutions that were selected, from 2011 to 2015 

and from 2016 to 2020, or a period of five years prior to and five years following 

the NIRF rankings, are examined in this study. 

 

Findings: The study shows that research articles are a significant determinant in 

college and university rankings. The quality of publications is given a 70% 

weighting by NIRF. 

According to the survey, just eight universities from NE India were ranked in the 

NIRF ranking. Tezpur institution is the most active institution in the region. The 

positions of universities fluctuate significantly from one year to the next. 

According to the distribution of research publications, citations, and h-index 

during the previous 10 years, both before and after rankings, all universities have 

made an attempt to boost their academic output. 
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CHAPTER 3 SYSTEM DEVELOPMENT 

 

This projects Hierarchical form is given below: 

 

1.Selecting the institutes , so that based on their data we can answer our problem statements. 

2.collecting pdf files of the selected institutes(first step of Data Extraction) 

 3.Data Extraction i.e, converting pdf file data into csv file , selecting the rows and columns which 

have required information from the pdf file and then exporting it to csv file. 

4. Converting the extracted csv files into our required data set. 

5. Performing different sorts of analysis on the data set we have created using python and its different 

libraries. 

6. Using the Tableau for Data visualization, i.e presenting outputs in more visual/understable  form 
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3.1  System Development: 

 

Selecting the institutes: 

Our project's first step is to choose the institutes, and then we may answer various 

issue statements using their data. This is all a theoretical process that is completed 

by consulting with our project supervisor. 

In order to respond to the 24 various issue statements, we have chosen around 100 

institutes depending on the information provided about them. To address various 

issue statements, we will be able to collect data and analyse it afterwards. 

When choosing institutions, bear in consideration that  

 

Institutes must have all the criteria necessary to address our issue statements and be 

registered on NIRF for the previous five years. 

We conducted the study using the 2019–2021 data that was provided. 

 

Some of the institutes which which are were selected are as follows: 

• Indian Institute of Technology Roorkee 

• Indian Institute of Technology Bombay 

• Indian Institute of Technology Madras 

• Homi Bhabha National Institute 

• Indian Institute of Technology Guwahati 

• Mahatma Gandhi University 

• National Institute of Technology Tiruchirappalli 

• Shanmugha Arts Science Technology & Research Academy 

• Indian Institute of Technology Mandi 

• Indian Institute of Science Education & Research Pune 

• S.R.M. Institute of Science and Technology 

• Vellore Institute of Technology 

• Dr. D. Y. Patil Vidyapeeth 
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• Indian Institute of Technology Delhi……… similar type of 100 institute of 

all type which are registered on NIRF are selected and their data of 2019 

,2020, 2021 are studied manually so they can provide answer to our problem 

statements. 
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3.2 Collecting pdf files of the selected institutes: 

After the selection process is complete, our next step is to obtain the pdf files from 

the NIRF official website. Since we have chosen around 100 institutes, we will need 

to download about 300 pdf files: 

Downloaded pdf files look like this. 

 

 

 

Figure 1 - data 
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Figure 2 - data 

The technical phase now begins when we download the PDF files and use python 

libraries to extract the data from them. 

A Jupyter notebook was initially installed on our machine. 

Jupyter: 

You may create and share documents with real-time code, mathematical equations, 

images, maps, graphs, and narrative prose using the web-based, open-source 

Jupyter Notebook interactive environment. 

Jupyter offers the data analysis capabilities needed, particularly for our project. 

Jupyter notebook was used in this way. 

 

We uploaded our PDF file to the Jupyter notebook after setting it up and pulled the 

data—a particular row and column—from it. 

  



16 

 

We used four separate Python libraries to carry out this operation, and they were as 

follows: 

. PYpdf 

.PYpdf2 

. Camelot 

.Tabulla. 

 These are the python libraries which i used to extract rows and columns from the 

pdf file: 

.PYPDF: 

a collection of Pure-Python-based PDF tools. It can trim pages, combine many 

pages into one, divide and merge documents page by page, extract document 

metadata (such the document's title and author), and encrypt and decode PDF files. 

 

PYPDF2: Users may divide, combine, crop, and alter the pages of PDF documents 

with PyPDF2, an all-Python PDF library. It is both free and open-source. 

Additionally, it could offer password security, individualised information, and PDF 

file reading choices. Using PyPDF2, text and metadata may be retrieved from PDF 

files. 

.Camelot 

Extraction of data tables from PDF files is made simple by the Camelot Python 

programme. However, only text-based PDFs are compatible with this library; 

scanned PDFs are not. 

There are a number of parameters in Camelot that may be altered to enhance the 

extraction of data from tables. 

 

Why was Camelot chosen? 

You are capable of: Unlike other libraries and tools that either provide beautiful 

results or utterly fail (with no in-between), Camelot lets you customise table 

extraction. This is crucial since everything in the real world is hazy, including the 

extraction of PDF tables. On the basis of criteria like accuracy and whitespace, poor 
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tables may be removed without ever having to manually review each one. Every 

table is a pandas DataFrame, thus it can be used in processes with ease. 
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Flow chart of extracting tabular information from PDF using Python:  

 

 

 

 

 

 

 

Flowchart 
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Figure 3 - Psuedocode 

Other liabraries used while extracting were pandas and os. 

 

Pandas: 

The main goal of the pandas library is data set manipulation, or the capacity to edit, 

swap out, and modify certain elements of a DataFrame type object. 

 

Only two examples of the many services that pandas provides are the computation 

of descriptive statistics and the display of the columns and rows in a data collection. 
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OS: The OS module in Python has methods for a variety of tasks, including adding 

and deleting folders and accessing their contents, changing directories, determining 

the current directory, and more.Before you can interact with the underlying 

operating system, you must import the os module.We were able to respond to our 

issue statement by removing specific data from the rows and columns of many PDF 

files after employing all of these libraries. 

 

 

 

 

 

 

 

 

 

 

 

 

 



22 

 

3.3 Creating of Data set: 

Now we are able to create 12 different data sets to answer our 24 problem 

statements . 

Our data set are in the form of csv file some of our  used  data sets are are as follows: 

• Consistent_Institutes.csv 

• Total_Strength_three_years.csv 

• cosultancy.csv 

• executive-development-program.csv 

• number-of-faculties.csv 

• phd 2021 2020 2019.csv 

• placement2019.csv 

• placement2019_different_type_of_data.csv 

• sanctioned-intake.csv 

• sponsorship.csv 

• total-actual-strength.csv 

 

 

 

 

 

Figure 4 – csv-file 
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Figure 5-csv-file 
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3.4  Data Analysis part: 

 

Now that a data set has been created, we can go on to our most crucial and nearly 

finished step, which is data analysis and displaying the results of our issue 

statements. 

After the data set was constructed, it was once again uploaded to a Jupyter 

notebook, where data analysis was done on it to provide a solution or output for 

each of the issue statements we had formulated. 

The programme remains the same, but we must interact with many additional 

Python modules to begin the data analysis portion. 

i.e ,JUPYTER notebook. 

• Various other libraries of python which were used as follows: 

• .Pandas 

• .Numpy 

• .Matplot Library 

• .Seaborn 

.Pandas 

The ability to edit, swap out, and modify particular parts of an object of the 

DataFrame class is the main goal of the pandas library. 

Just two examples of the numerous capabilities that pandas provides are the 

computation of descriptive statistics and the visualisation of the columns and rows 

of a data collection.Pandas is a well-liked tool for managing data analysis. It 

facilitates data loading from external sources like as text files and databases and 

provides tools for data analysis and modification once the data has been added to 

your computer. With the use of pandas' capabilities, many regular tasks that once 

necessitated writing multiple lines of code in the original Python language may now 

be automated and simplified. 
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Numpy 

The Python library NumPy provides the simple yet effective n-dimensional array 

data structure. Every Python data scientist's journey begins with learning NumPy 

since it is the building block from which almost all of the toolkit's capabilities are 

built. 

 

Benefits of using NumPy for data analysis. Utilising NumPy is very beneficial 

when creating data objects with N dimensions. 

Its framework functions quickly and easily while dealing with homogenous 

datasets.When doing numerical calculations, Python lists use more memory than 

NumPy arrays. 

.Matplot Library 

The Matplotlib toolbox for Python is a complete tool for producing static, animated, 

and interactive visualisations. Both straightforward and challenging projects are 

feasible using Matplotlib. 

Publishable tales should be written. Create dynamic charts with zoom, pan, and 

update capabilities. 

A basic Python tool for data visualisation is called Matplotlib. It replicates 

MATLAB-style graphs and presentations and is simple to use. The plots in this 

library, which include line charts, bar charts, histograms, and more, are built on 

NumPy arrays. 

 

.Seaborn 

The Seaborn library in python allows you to create statistical visuals. 

Its foundation is Matplotlib, and Pandas data structures are intimately connected 

with it. 

You may examine and comprehend your data with Seaborn. 

Using these libraries and several kinds of data analysis, we were able to provide 

results for the issue statements we had defined. 
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We will now provide the findings we made for the several issue statements we 

created for this project. 
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CHAPTER 4 PERFORMANCE ANALYSIS 

4.1 OUTPUTS: 

 

Q.1 

 

 

 

 

Figure 6 – Q1 
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Q.1  

PART 2  

 

 

 

 

Figure 7 – Q1-Part-2 
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Q.2  

Answer for the problem statement second , which is a csv file so, we are attaching 

a screenshot of the data. 

 

 

 

Figure 8 – Q2 
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Q.3  

Again solution to the problem statement three is csv file, i.e, are solution is in the 

form of row and column so again we are attaching screenshot. 

 

 

 

Figure 9 -Q3 
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Q.4 

 

 

Q.4  

Part 2 
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Figure 10 – Q4 

Q.5 

Part 2 

 

 

Figure 11 – Q5 

Q.6 
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Figure 12 -Q6 

Q.7 

 

 

 

Figure – 13 – Q7 

Q.8 
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Figure 14 -Q8 

Q.9 

 

Figure 15 – Q9 
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Q.10 

 

 

Figure 16 – Q10 
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Sponsored Research projects and consultancy projects.csv 

 

 

Figure 17 – projects.csv 

2017-18 EDP Earnings.csv 

 

 

 

 

Figure 18 – earnings.csv 
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Maximum-project-to-client-ratio-year.csv 

 

 

 

Figure 19 – clients.csv 

 

 

Top 5 student to faculty ratio.csv 

 

 

Figure 20 – ratio.csv 
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Find the colleges with the highest percentage of students going for higher studies. 

 

 

Figure 21 – list.csv 
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Worst institute in terms of students going for higher 

 

 

Figure 22 – worstinstitute.csv 
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CHAPTER 5 

5.1 Conclusions: 

As a conclusion, we will claim that we have done something new in the field of 

data analysis and data extraction. First, we developed several issue statements while 

considering various student and professional groups. 

After reviewing the information provided on the NIRF website, we used the 

website's PDF files to generate our own data collection. We next ran several types 

of analysis on the data set we had produced, using various Python packages, to see 

how each issue statement may be solved. We used Numpy, Pandas, Mataplotlib, 

and Seaborn in our data analysis section to do various forms of mathematical and 

statistical analysis, as well as to plot different types of graphs and to visualise 

results. 
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5.2 FUTURE WORK: 

Data analysis of our nation's educational institutions is the focus of the entire project 

we are working on. In order to learn more about the existing educational system in 

our nation, particularly in regards to graduation and post graduation, we had a future 

plan to survey additional educational institutions using various methods, such as 

emails, linkedin, other social media platforms, etc.  

 

Therefore, my future goal with this part—the survey part—is to learn more about 

other institutes and undertake data analysis on that data by coming up with various 

issue statements. so that our future generation would have access to more effective 

visual information when it comes to schooling. 
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5.3 Application: 

Real life application of this project is too many. 

outputs/ solutions created by this project will help different sections of 

students/professionals , if they aree going to join university in anyform.  These 

projects will solve the major problems of students which they face while joining 

any institute. 
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APPENDICES 

CODE – 
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