


Message From HOD

| am pleased to present this Technical
Magazine of the Department of Data
Science. The field of Data Science
plays a vital role in transforming raw
data into meaningful insights that
support informed decision-making
across industries. Through outcome-
based education, the department
focuses on developing analytical
thinking, technical competence, and
ethical responsibility among students.
This magazine highlights the
academic initiatives, innovative ideas,
and student contributions in the
domain of Data Science. It
encourages learners to explore data-
driven technologies, apply analytical
techniques responsibly, and prepare
for emerging challenges in the digital
era with confidence and integrity.

Dr. Devendra Kumar
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BOUT THE DEPARTMENT OF ARTIFICIAL

LNIGENCE AND MACHINE LEARNING”

The Department of Artificial Intelligence and Machine Learning
(AIML) at Ambalika institute of Management and Technology was
established with the vision to foster future-ready professionals
equipped with the tools to transform the world through data and
intelligent systems. As the first-ever, prestigious department, we
hold the honor and responsibility of laying the foundation for all
those who will follow. Our journey began not just in classrooms
and labs, but in the pursuit of knowledge, innovation, and
leadership. In a world driven by intelligent technologies, the AIML
department aims to prepare students to be the architects of
tomorrow equipped not only with technical expertise but also
with ethical awareness, critical thinking, and interdisciplinary
acumen. From machine learning to natural language processing,
from robotics to explainable Al our curriculum reflects the pulse
of global industry trends, academic excellence, and social

| responsibility.

To nufture highly skilled professionals in Artificial

Fte 'nce and Machine Learning by providing state-of-the art

wering them to become responsible citizens
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Program Educational (

Objectives (PEOSs)

1. *PEO 1*: Graduates will be prepared to excel in diverse career opportunities in
the fields of Artificial Intelligence and Machine Learning, or pursue advanced
studies in leading institutions worldwide.

2. *PEO 2*: Graduates will possess a deep understanding of the foundational
principles, theories, and applications in Computer Science, with a specialization in
Artificial Intelligence and Machine Learning.

3. *PEO 3*: Graduates will demonstrate professionalism, ethical conduct, and a
commitment to lifelong learning, engaging in continuous professional
development to stay abreast of emerging technologies and trends in the field.

4. *PEO 4*: Graduates will embrace a culture of lifelong learning, adapting to
evolving technologies and societal needs, and contributing positively to their
communities and the environment.



Program Outcomes (. \

= RO+
Modern tool usage; Create, select, and apply appropriate techniques,
resources and modern engineering and IT tools including prediction
and modeling to complex engineering activities with an
understanding of the limitations.

R
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The engineer and society; Apply reasoning informed by the
contextual knowledge to assess societal, health, safety, legal and
cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

*POI3*

Environment and sustainability; Understand the impact of the
/ professional engineering solutions in societal and environmental
contexts, and demonstrate the knowledge of, and need for
sustainable development.

Y to .Jga ein mdependent and llfe -long learning in the
itextfof technological change.



3 Program Educational (
~ Objectives (PEOs)

R PEO 17 Graduates will be prepared to excel in diverse career
~opportunities in the fields of Artificial Intelligence and Machine Learning, or
pursue advanced studies in leading institutions worldwide.

2. *PEO 2*: Graduates will possess a deep understanding of the foundational
principles, theories, and applications in Computer Science, with a
specialization in Artificial Intelligence and Machine Learning.

3. *PEO 3*: Graduates will demonstrate professionalism, ethical conduct, and
a commitment to lifelong learning, engaging in continuous professional
development to stay abreast of emerging technologies and trends in the
field.

4. *PEO 4*: Graduates will embrace a culture of lifelong learning, adapting to
evolving technologies and societal needs, and contributing positively to their
communities and the environment.




Importance of Data
Science in Business

Customer Insights

Data strategies can reveal
specific consumer preferences
and behaviors.

Operational Efficiency

Predictive analytics can
optimize supply chain logistics
to reduce costs.

Market Analysis

Real-time analytics identifies
trends for timely strategic
business adjustments.

Risk Management

Data modeling can assess
risks to proactively minimize
financial losses.



Agenda

01
02

03
04
05
06

Define Strategic Focus for Data Initiatives

Explore Advanced Analytical Techniques and
Tools

|dentify Key Industry Trends Impacting Insights

Assess Data Governance and Ethics
Considerations

Outline Implementation Roadmap and
Milestones

Discuss Performance Metrics and Success
Indicators




Overview of Data Science
Framework

01

Modeling

Utilizing predictive models to enhance
user engagement in e-commerce

platforms, targeting a 15% increase in sales.

Data Cleaning

Implementing rigorous data cleaning
processes to reduce erroneous entries by
30% in healthcare datasets for improved

patient outcomes.

Visualization

Creating interactive dashboards that enable
real-time decision-making for marketing
teams, reducing campaign adjustment times
by 50%.

Feature Engineering

Employing feature engineering in financial
fraud detection to increase incident

identification rates by 20% within a given year.

Feature Engineering

Employing feature engineering in financial

fraud detection to increase incident



Identifying Business
Challenges with Data

Problem 1

Data Silos Hampering
Comprehensive Analytics Acrosss
Departments

Limited data sharing reduces operational efficiency

Problem 2

Inadequate Data Quality Impeding
Reliable Business Intelligence Tnsights

Dirty data increases analysis complexity and cost

Erroneous conclusions risk strategic misalignment

Problem 3

i Underestimating Data Privacy Risks
Influencing Customer Trust Levels




Root Causes of
Data-Related Issues

Data Inadequate Tool

Quality \ Documentation
Poor data entry
processes cause
significant discrepances
in data
quality.

Integration

Failure to
inteparate data
systems the

Insufficient
documentation results
in challengesic /
understanding
and utilization.

‘completeness

Problem
of the dataset.

Absence of uniform
data standards
leads to variable

Inconsistent
data quality
leading to
erroneous
analytics out
comes.

interpretation
and usbility.

Mistakes during data
entry or processing can
ckes with cnticla| analytics
surolts significantly.

Lack

Error

Mistakes during data entry or
processing can skew critical
analytics results significantly.

Human




Exploring Scenarios for
Data Solutions

Identify

Recognize key business challenges to address.

Iterate Collect

Refine processes
based on feedback
and performance
analysis.

Gather relevant data
from diverse sources
available.

Deploy Analyze

Utilize statistical
methods to extract
insights effectively.

Implement the
solution in
operational environments

with stakeholders. Model

Develop predictive models
using machine learning
techniques.

Evaluate

Assess model performance
against predefined metrics
comprehensively. ;



Gap Analysis of
Current Data Utilization

Desired

State

Gap Analysis

Action Plan

. Implement tools for automated data collection
« Data collection workflows.
methods are
largely
manual

processes Invest in middleware solutions for data integration.

e Limited
integration
between
different data
sources present.

Train teams on analytics tools to maximize
utilization.

Establish data governance for consistent access
policies.

« Analytics tools
are underutilized
in current

. workflows.




Practical Approaches to
Data Challenges

Data Cleaning

Feature
Engineering

Model
Evaluation

Deployment
Strategy

Standardize
data formats

Action Steps

01-10-2023 to 15-10-2023

Status

Increased
accuracy

Create new
features from data

16-10-2023 to 30-10-2023

Enhanced
model performanc

v

Action Steps

70% use Bl tools for

Conduct cross- Reduced
e 01-11-2023 to 10-11-2023 et
validation tests overfitting
Streamlined
L 11-11-2023 to 20-11-2023 v
deployment pipeline updates

. Data Tools

Data Quality

40% data inaccuracies lead

Engagement Levels

Only 60% of stakeholders

analytics to poor insights. utilize analytics
decisions. insights.
@ © © o
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Competitor Analysis
in Data-Driven Markets

Strength

» Advanced analytics capabilities provide
significant competitive advantages in ma-
ket insights.

» Robust data infrastructure supports real-time
decision-making through integrated tools.

Weakness

» Heavy reliance on outdated data models can
lead to misguided strategic decisions.

« Limited agility in adapting to rapidly changing
market demands reduces competitiveness.

Opportunities

» Emerging technologies like Al can automate tasks,
enhancing efficiency in data processing.

« Diversifying data sources may uncover new market
segments previously overlooked.

Threats

» Regulatory changes can impose new compliance
burdens on data collection and usage.

« Increasing competition from agile startups may erode
market share rapidly.

Threats

« Regulatory changes can impose new compliance

burdens on data collection and usage.

« Increasing competition from agile startups may
erode market share rapidly.



Stakeholder Impact
on Data Initiatives

Stakeholder Mapping

Executives

- -
CEO Board

CTO Clo

High Power
Low Interest

High Power
High Interest

4

Analysts

Stakeholder
Engagement

3

Managers

& &

Intern Rep Data Analyst

Low Power
High Interest

Low Power
Low Interest

2

Users




Value Proposition of
Data Science Solutions

Data insights that drive decision-making and
improve business performance significantly.

Inability to harness large datasets can lead to
missed opportunities and inefficiencies.

Customer jobs

Extract actionable insights from complex data
to support strategic initiatives effectively.

Integration of analytics into operations to foster
data-driven culture within organizations.

Pain relievers

Implementing machine learning algorithms helps
automate processes and mitigate risks effectively.

Key partners

Collaboration with tech firmsenhances data
infrastructure and analytical capabilities considera-
bly.

Product and services

Comprehensive analytical solutions tailored to meet
specific industry or client needs efficiently.




Emerging Trends in Data Science

01 AutoML

AutoML platforms are increasingly
facilitating model training. Peducing
the time for businesses to deploy
machine learning solutions frormonths
to weeks, particulary in retail and finance.

Explainable Al

With regulatory pressures in Industries
like healthcare, the rise of explainable Al
enables data scientists to provide transpa-
natet reasoning behind model predicitions,
improving stakeholder trust.

Federated Learning

Federated learning allows organiziensions, like telecom companies
to collaboratively train models on user data without skaining
sensitive information, thus seftering to stringent data privacy regulations.

Federated Learning

Federated learning allows organizations like telecom comparnies to
collaboratively train models on user data without daining
sensitive information, thus seffering to stringent data privacy regulations.




Analyzing Market Size
for Data Solutions

$200B

Total Addressable Market

Total addressable market for
data solutions.

$50B

Service Addressable Market

Serviceable available market
for cloud services.

$10B

Service Obtainable Market

Serviceable obtainable market
for analytics.




Success Metrics for
Data Science Projects

Overall Project Performance

50%

75%

100%

Project Milestone Achievement

A T (1 :
0% 59%  100%

Data Verification Progress

L (.
0% 42% 100%

KPI Contribution Breakdown

10.0%

10.0%

30.0%

®m ROI
Accuracy
Adoption
Time to Insight

ROI

150%

| Accuracy

92%

Adoption

80%

Time to Insight

3 days




Summary of Key Insights
and Next Steps

Data Quality Focus

Invest in data cleaning to reduce errors and
enhance model reliability.

Skill Development Priority

Upskill teams on advanced analytics to foster
data-driven decision-making.

Ethics in Analytics

Implement frameworks to ensure compliance
with ethical guidelines in data use.

(). Scalability Assessment

Evaluate infrastructure for scalability to support
increased data demands.

Ethics in Analytics

Implement frameworks to ensure compliance
with ethical guidelines in data use.
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