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P R O B L E M  S T A T E M E N T  :

Developing a machine learning-based career recommendation system for Plaksha
University students to provide personalized, accurate career path suggestions

post-graduation.



3RD YEAR-4TH YEAR-UG STUDENTS-TLP STUDENTS:

Facing uncertainty in making informed career decisions due to the rapidly
changing job market trends in India, resulting in difficulty in matching their
skillsets with industry demands.

NO GRANULARITY IN JOB PROFILING

Graduating individuals often struggle to choose a job profile that matches
their academic and industrial experiences, making the transition from college
to career a challenging decision

PLAKSHA CAREER DEVELOPMENT CELL:

Despite having access to all student resumes, the process of matching students
with relevant job roles remains manual and resource-intensive, leading to
uncertainty about which types of companies to bring on campus.

P R O B L E M  S T A T E M E N T  :  S T A K E H O L D E R  C H A L L E N G E S



RESOURCE OPTIMIZATION FOR PLAKSHA CAREER DEVELOPMENT CELL: 

For career development cell, it can automate the process of matching students
with job roles, reducing the manual workload and optimizing resource
allocation.

PERSONALISED STUDENT CAREER GUIDANCE:

It can provide personalised career guidance to students at different academic levels
(UG, TLF) and across majors, helping them make informed decisions about job roles 

P O T E N T I A L  A P P L I C A T I O N  A N D  I M P A C T  



LITERATURE 
SURVEY



L I T E R A T U R E  S U R V E Y -  

A modern approach in job recommender
systems is not just to match jobs but to

recommend skills that users might need to learn
to improve their employability.

Collaborative filtering, commonly used in
recommendation systems, focuses on using the

preferences and behaviors of similar users to suggest
jobs. It emphasizes the 'community' aspect of

recommendations.

https://ieeexplore.ieee.org/document/10100122

https://ieeexplore.ieee.org/document/10100122


L I T E R A T U R E  S U R V E Y -  C O M M O N  C O L L E C T I O N  P R O C E D U R E

Stack Overflow
Job Listing Surveys

Linkedin/
Glassdoor

Open Source Web Scraping

https://esource.dbs.ie/bitstream/handle/10788/4254/msc_jeevankrishna_2020.pdf?sequence=1&isAllowed=y



evaluation of two versions of the Adaptive Collaborative Filtering (ACF)
algorithm for personalised job recommendations. The evaluation was
carried out manually by selecting ten target users from different virtual
communities and producing two recommendation lists containing ten
jobs each. 

The two ACF versions evaluated were Memory (ACF-NN) and Cluster
(ACF-Cluster). The grading of the recommendations was based on how
similar the recommended jobs were to the existing jobs in each target
user profile. 

Each target user received a cumulative grading score across the 10
recommended jobs from each ACF technique, and each grading score
was normalized by dividing by the maximum cumulative grade of 30.

L I T E R A T U R E  S U R V E Y -  
CITES: 

RESEARCH PAPER: RESEARCH GATE
‘PERSONALISED RETRIEVAL FOR ONLINE RECRUITMENT SERVICES’

https://www.researchgate.net/publication/230875741_Personalised_Retrieval_for_Online_Recruitment_Services


Job descriptions and student resumes are
converted into vector format. Each attribute of a
job description or a resume is represented as a

component in its respective vector.

Cosine similarity is used to calculate the
similarity between two vectors. It measures

the cosine of the angle(θ) between two
vectors in a multidimensional space.

L I T E R A T U R E  S U R V E Y -  

By representing the resumes and job descriptions
as vectors, the system can compute how closely a

student's qualifications (resume vector) match
the requirements of a job (job vector).

https://www.researchgate.net/publication/230875741_Personalised_Retrieval_for_Online_Recruitment_Services


D A T A  C O L L E C T I O N -  E X P L A I N  R A T I O N A L

Dataset and Features Preprocessing

Data Collection Data Cleaning Data Wrangling ML Methodology ML Deployment



D A T A  C O L L E C T I O N

Data was collected using
Selenium and Beautiful Soup.

Data was also collected
manually by us, due to the
change in rendering structure of
LinkedIn on web.

Data Augmentation was also
done which will be explained in
the future slide.

About Data
1200 data points
collected* 

800 real data points
500 using Selenium
300 manually

400 synthetic data
points

100 features in the data

Source Ethical Concerns

Ethical concerns were
addressed by ensuring
Anonymity.

Data Collection Data Cleaning Data Wrangling ML Methodology ML Deployment



D A T A  C O L L E C T I O N

Experiences Skills + Projects +
Certifications

Education

Data Collection Data Cleaning Data Wrangling ML Methodology ML Deployment



D A T A  C O M P O S I T I O N

About Section Qualification Certificates
Professional Summary: 
Career Objectives or Goals: 
Key Achievements and Skills: 
Relevant Keywords: 

Level of qualification
Degree Procured 

Qualification helps segregating the
colleges as an early filter, classifying
the possible colleges based on
alikeness 

Name of professional certificates
from online /offline platforms.
Keywords based on frameworks

 Required for segmenting the
individuals based on professional
capacity and the level of expertise and
proficiency.Crucial for understanding the

individual’s involvement in the
industry and classify him based
on characteristics in different
and in correlation with different
samples



D A T A  A U G M E N T A T I O N  -  S Y N T H E T I C  V A L U E S

BACK TRANSLATING LANGCHAIN GENERATION SYNONYMS GENERATION

The simultaneous
conversion between

english to specific
language and back to

engage 

Generating artificial
text based on

contextual information
from established

dataset consisting of
information.

Replacing the words in the
data with their synonyms
adding variability to the

data.

Data Collection Data Cleaning Data Wrangling ML Methodology ML Deployment



D A T A  C O M P O S I T I O N  -  A S S E M B L Y



Data lemmitization/Stemming - reducing uncontextual words. 

Keyword detection related to a parameter(job role)

Removing the words with frequency(f) < threshold and combining
similar contextual words in a base word

D A T A  P R E P R O C E S S I N G -  F R E Q U E N C Y  M E A S U R E M E N T

re (Regular Expressions)
string
nltk (Natural Language Toolkit)

Tools used

Data Collection Data Cleaning Data Wrangling ML Methodology ML Deployment



Data Collection Data Cleaning Data Wrangling ML Methodology ML Deployment

Performed TF-ID Vectorization

1200 rows by 1 column 
(data set dim)

1200 rows by 5000 columns
text to numeric conversion

Truncated SVD

1200 rows by 100 columns
    Dimension reduction

Hyper-parameter Tuning



After Dimension Reduction

After TF-ID Vectorization



Data Collection Data Cleaning Data Wrangling ML Methodology ML Deployment

M A C H I N E  L E A R N I N G  M O D E L  

EMSEMBLE METHODS CLUSTERING 
ALGORITHM



M L  M O D E L  -  E N S E M B L E  M E T H O D ( X G B O O S T )



M L  M O D E L  -  E M S E M B L E  M E T H O D ( X G B O O S T )

Why did we not use it?

Not optimal Accuracy.

Centric & Bias Classification.

Does not cover all nuances of a
profile.

We need something that suggests and not dictates!



C U S T O M  M U L T I - C L A S S  C E N T R O I D  C L A S S I F I E R

Tailored Career Guidance and Efficient Multi-Class Categorization: Utilizes cosine
similarity for personalized recommendations and incorporates clustering for effective
classification.

Job profiles: Data Scientist

f1 f2 f100



(f1,f2,f3,f4,.....,f100)

(q1,q2,q3,q4,.....,q100)

H O W  D O E S  I T  W O R K ?

Centroid of each job profile Cosine Similarity  to calculate
the similarity between two items



Model Accuracy:



Data Collection Data Cleaning Data Wrangling ML Methodology ML Deployment

BSE DSEB

R E S U L T S  O N  R E A L  W O R L D  R E S U M E S !



M O D E L  -  M E T H O D O L O G I E S ( F I L T E R I N G )

J O B  P R O F I L E  V E C T O R S :

U S E R  P R O F I L E  V E C T O R :  

D O M A I N  K N O W L E D G E ,  A N D  O T H E R  A T T R I B U T E S  O F  A  U S E R .  I T ' S
E S S E N T I A L L Y  A  N U M E R I C A L  R E P R E S E N T A T I O N  O F  A  U S E R ' S
Q U A L I F I C A T I O N S  A N D  P R E F E R E N C E S .

T H E S E  A R E  N U M E R I C A L  R E P R E S E N T A T I O N S  O F  V A R I O U S  J O B
P R O F I L E S .  E A C H  V E C T O R  W I L L  L I K E L Y  C O N T A I N  I N F O R M A T I O N
A B O U T  T H E  R E Q U I R E D  S K I L L S ,  D O M A I N  K N O W L E D G E ,  A N D
O T H E R  R E L E V A N T  C R I T E R I A  F O R  A  P A R T I C U L A R  J O B .

C O S I N E  S I M I L A R I T Y :

A  M A T H E M A T I C A L  M E A S U R E  I S  U S E D  T O  D E T E R M I N E  H O W
S I M I L A R  T H E  U S E R  P R O F I L E  V E C T O R  I S  T O  E A C H  J O B  P R O F I L E
V E C T O R .  C L O S E N E S S  T O  S I M I L A R I T Y  R E F E R S  T O  R E L A T I B I L I T Y
T O  A  J O B  P R O F I L E



M C C  -  P I P E L I N E*

Data Accumulation 

TF-IDF  Conversion

Validating User
Inputs

Feature Reduction(SVD)

Clustering From Training Data



P O S S I B L E  C H A L L E N G E S  

Deployment  at  P laksha

Integrat ion with  CDC:  Implement  the  system within  CDC's  framework for  data-
dr iven job role  and company ins ights .
Resume Process ing:  Use  the  model  to  analyse  s tudent  resumes for  matching with
potent ia l  job roles .

 Steps  for  Deployment

Data Col lect ion and Pr ivacy:  Ensure  ethical  co l lect ion and secure  s torage of  resumes
whi le  respect ing data pr ivacy.
Integrat ion with  Educat ional  Systems:  Seamless ly  integrate  the  system with
exist ing univers i ty  p lat forms.

       Chal lenges  in  Scal ing Up:

Diverse  Prof i les  Handl ing:  Accurate ly  accommodate  a  wide range of  s tudent
academic  backgrounds  and interests .
Customisat ion and F lexibi l i ty :  Ensure  the  system's  adaptabi l i ty  to  indiv idual  needs
and var ious  industr ies .



B E H I N D  T H E  S C E N E S



Thank you!


