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PREFRLE

It is with great pride that Xavier’s Society for Science and
Innovation (XSSI) presents the inaugural edition of Xenesis’26, the
e-magazine of the Faculty of Science at St. Xavier’s University,
Kolkata. More than a publication, this magazine marks the
beginning of a shared intellectual journey shaped by inquiry,
innovation and excellence.

Established in August 2022, the Faculty of Science, comprising the
Departments of Statistics and Computer Science, has emerged as a
dynamic centre of learning committed to academic distinction, research
engagement and ethical responsibility. Rooted in the Xavierian and
Ignatian tradition, the Faculty of Science strives to foster analytical rigor,
technological competence and the spirit of Magis, empowering students
to become innovative and responsible global citizens.

A vibrant extension of this vision is the Xavier’s Society for Science and
Innovation (XSSI), which brings together students across emerging
domains such as Artificial Intelligence, Data Science, Cybersecurity,
Business Analytics and Biostatistics. Through hackathons, research
initiatives and knowledge-sharing platforms, XSSI bridges theory with
practice while nurturing creativity, leadership and integrity.

Xenesis’26 stands as a reflection of this collective commitment: to
blend knowledge, technology and human values, and to push
intellectual boundaries in the true spirit of Nihil Ultra. May this
inaugural edition inspire curiosity, collaboration and continued
excellence in the years ahead.

XAVIER’S SOCIETY FOR SCIENCE & INNOVATION
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XENESIS 2026

It is a matter of great pride and pleasure to present the inaugural edition of
the magazine published by the Xavier's Society for Science and Innovation
(XSSI), an initiative of the students of the Faculty of Science. Such academic
endeavors reflect the vibrant intellectual environment that our university
seeks to nurture.

| am pleased to note that this magazine brings together a diverse range of
contributions, including innovative scientific articles, discussions on
emerging research themes, insightful interviews with our distinguished
\ senior professors, as well as creative expressions such as poems and
artwork. This blend of scientific inquiry and creative thinking reflects the
holistic approach to learning that we strongly encourage at our university.

| commend the Dean of the Faculty of Science, the dedicated teachers, and
the enthusiastic students for their collective efforts in bringing out this
publication. Their guidance, mentorship, and commitment to academic
excellence have played a vital role in encouraging students to explore new
ideas, engage in meaningful research, and express their creativity.

| congratulate the Xavier's Society for Science and Innovation (XSSI) and the
editorial team for this commendable initiative. | am confident that this
magazine will inspire readers to think critically, innovate boldly, and
continue contributing to the advancement of knowledge.

| extend my best wishes to the Dean, teachers, students and the entire XSSI
team for their continued success in fostering a culture of curiosity, research
and innovation.

Warm Regards,

Rev. Dr. ). Felix Raj, SJ.
Vice-Chancellor

St. Xavier’s University, Kolkata
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XENESIS 2026

MESSAGE FRON THE

A

It gives me immense pleasure to present this edition of the magazine
published by the Xavier's Society for Science and Innovation (XSSI), an
initiative of the students of the Faculty of Science. This magazine stands
as a reflection of the intellectual curiosity, creativity, and scientific spirit
that our students continually demonstrate. \

The contributions featured in the inaugural issue, ranging from

innovative scientific articles and discussions on contemporary research

topics to insightful interviews with our esteemed senior professors, I/
showcase the vibrant academic culture that thrives within our university.

Equally commendable is the inclusion of poems, artwork and other

creative expressions, which remind us that science and creativity are

deeply interconnected and together enrich the learning experience.

| congratulate the editorial team and all contributors for their dedication,
enthusiasm and hard work in bringing out this magazine. Initiatives such
as this not only promote scientific thinking and research awareness but
also encourage students to express their ideas, perspectives, and talents
beyond the classroom.

| hope this magazine inspires readers to explore new ideas, question
established knowledge and continue their journey of discovery and
innovation. My best wishes to the Xavier's Society for Science and
Innovation (XSSI) for their continued success in nurturing a culture of
curiosity, creativity and scientific excellence.

Warm Regards,

Dr. Tuhin Utsab Paul

Dean of Science

St. Xavier’s University, Kolkata

XAVIER’S SOCIETY FOR SCIENCE & INNOVATION
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MESSAGE FRONM THE
EDTORIAL EOARD

Dear Readers,

It is both an honour and a privilege to welcome you to the inaugural edition °

of Xenesis’26, the E-magazine of the Faculty of Science at St. Xavier’s
University, Kolkata. The theme of this edition, “Decoding Reality: How
Statistics and Algorithms Shape the Modern World,” invites us to pause and
reflect on the invisible frameworks that influence our everyday lives. From
predicting climate patterns and managing public health data to powering
recommendation systems and securing digital transactions, statistics and
algorithms silently structure the world we inhabit.

At the intersection of the Department of Statistics and the Department of
Computer Science lies a powerful synergy: one that blends mathematical
reasoning with computational intelligence. The articles featured in this
edition reflect that synergy, highlighting both technical depth and
thoughtful reflection on the ethical responsibilities that accompany
technological advancement.

This inaugural issue is a testament to the intellectual vitality of our faculty
and the collaborative spirit fostered by Xavier’s academic tradition. We are
deeply grateful to have received insightful contributions from Dr. Swapan
Kumar Pradhan and Dr. Aniket Biswas. Their perspectives greatly enrich
this inaugural issue and connect our student community with global and
national centres of academic and professional excellence. We extend our
heartfelt gratitude to our contributors, Xenesis board members, faculty
mentors and the Xavier’s Society for Science and Innovation (XSSI) for their
dedication and vision in bringing this magazine to life.

As you turn these pages, we hope you are inspired to not only to understand
how reality is decoded through numbers and algorithms, but also to reflect
on how we, as emerging professionals, can shape that reality with wisdom
and integrity.

Warm Regards,

Editorial Board

Xenesis 2026

St. Xavier's University, Kolkata
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“Gle greatedt leaderd are thode who emponer

othed weth bnonledge.”
— Bt Catea
The Luminary Reflections section brings \
together the insights and perspectives of
distinguished industry experts and professors v
> who illuminate important ideas from their
/ A fields. Through their articles and reflections,

readers gain valuable knowledge shaped by
years of experience, research and professional
practice. This section offers a thoughtful
\ \ space where expertise meets inspiration,

\ A guiding readers toward deeper understanding
| and broader perspectives.
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Data Chronicl es: Br i dagn dh g
Technol ogy

Dr . Swapan Kbumar Pradhan
Principal Statistical Anal yst , Bank f o
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DR SWAPAN RUMAR PRADHAN

Dr. Swapan Kumar Pradhan is Principal Statistical
Analyst in the Monetary and Economic Department
of the Bank for International Settlements (BIS) in
Basel, Switzerland, where he has been working
since 2003. In this role, he contributes to the
conceptualization, compilation, research and
review of international banking statistics which
are key to understanding global financial flows
and systemic risk.
Before joining the BIS, Dr. Pradhan served in the Statistics Department of the
Reserve Bank of India, holding positions such as Research Officer (2002-03) and
4 Assistant Adviser (1995-2001) and helping design data structures and training
programs for international banking statistics.

As a proud alumnus of the University of Calcutta, Dr. Pradhan has pursued
advanced studies in banking, finance and has also completed professional
certifications in areas including financial soundness indicators and statistical
methods. Sir is actively engaged in research on international banking topics
including financial markets, international capital flows, financial and banking
‘ statistics, with several publications on cross-border banking activity and mirror
i | data statistical methodologies.
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From Data to Deci si ons

Behi nd the Modern W,

Prof . (Dr.) Mani sha Pal
Adj unct Professor, Depart ment

n oo dream of a world where kind
Where hearts are rich with gent
A place where | ove outshines t

And no onedés |l eft out in the
~ Pul oi Lomni

his is the world that Tmamyrdfd govereaand
|l ove and empathy. But today, it has
al gorithms.

Statistics and algorithms have silently b
we watch, how we travel, how markets move
The curated selection of shovwd groedadnmmen dleh
you consume on soci al medi a? Al gorithm.
not Strava, thatoés Statistics.

Il n todayds worl d, Statistics and Al gorith
to active forces that construct our digit
uncertainty. We use Staebsthnhgéutoi nhsaghta
ot her hand, are structured procedures app
and informed decisions. Togethemakihgysys
Statistics progi daes Bhgoreanabmaes the execu
reforming the society and providing unpar

An example young people wildl recognise i
streaming platforms | ike Netflix. The sel
the viewing patterns of mil | i oynosuro fb eNeatvfil
similar viewers to predict what youbdre mo
probability theory in action.

I n this digital age, mo s t people spend t
applications (or Oappso6) that influence t
and mor e. Every time we use a mMaypisgatitodos
algorithms solving optimization probl ems
it processes vast amounts of data (live t
closures) apdthsesgbedhbtamcstl ate the ffaste
sharing platforms |ike Uber or Ol a use d




annoyi ng, i's calcul ated using statistical

trips) and supply (of drivers) i mbalance
notification that p-opsemeuplt aani asluysciasc!r een |

Soci al media platforms | ike I nstagram no
they use recommendation algorithms to cur
(clicks, watch time, shares, edicct) vamat uw
user engaged | ongest. When we pause on a
action becomes dat a. Over ti me, pl atf or ms
them to estimate thentpemtbalwil il tyrodater
engagement i n the future. So, every post
t housands of others and been assigned a s
For exampl e, t hevepltataftoram Inaaryg eo bpsreorpor t i o
photography also spend more time watching
Di wali, users who interact with posts fea
wear sttyrlaidng ioorn j ewell ery. This isnbét cul
such patterns in data and makes probabil
engage with.

Statistics and algorithms, often i mpl emen
have brought about many noteworthy reform
Banking, Heal t hcare and VLi fe Sacnidecndemarse,r c d

Mar keting and Advertising, Legal Service
Cyber security, Politics and Grievances,
technol ogy results in the ,pubilei cafdeebarmaitnr
proved to be satisfactory. However, I i ke
particularly on the younger generation.

Let us consider digital pl atfor ms, i ke

Repeated scrolling and autoplay may encourm
to disconnect. Mi sl eading or harrnsftua n dd m
i mportant topics. Distorted reality can d
may encourage or reinforce harmful attitu
to cultivate O0al goricadtme comegelrfacydéd, unhbat
work, their implications and their ethica

Overall, Statistics and algorithms have
transformed the way we | ive, work and int
shape decisions, influence behavliyurButan
mi sused, they can distort real i ty. Advan
deter mine idthre qrobwteh i ntenti on behind th
significanto!
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DR. MANISHA PAL

Dr. Manisha Pal is a distinguished statistician and
academic, currently serving as Adjunct Professor at
St. Xavier’s University, Kolkata. With extensive
experience in teaching and research, she has made
significant contributions to the field of statistics,
particularly in operations research, reliability
inference, design of experiments, and sequential
estimation.

Her research spans optimal experimental design, mixture experiments, reliability
theory, operations research, and applied statistical modeling. Dr. Pal has
authored more than 135 publications in reputed national and international
journals and contributed chapters to key statistical reference works. She is also a
co-author of the book Shirley Optimizing Optimum Mixture Experiments.

Beyond research, she has played influential roles such as President of the Calcutta
Statistical Association, editor of several statistical journals, and Fellow of the West
Bengal Academy of Science and Technology. Recipient of the Siksha Ratna Award
from the Government of West Bengal, she is recognized for her extensive
contributions to statistics education and professional service at national and
international levels.

“The supreme
accomphshment is to blor
the line between work and
play.”

ARNOLD J. TOYNBEE
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From Data Science to

Dr . Ani ket Bi swas
Assi stant Professor, I ndi an I nstit
hen | see t heagtalze nimee ooff tXhSeSIE A Decodi
and Al gorithms Shape the Modern Worl
we statisticians stil]l have in our t
Statistics has shaped science, governance
a century.
However, as a student of Statistics mysel

How is the modern world going to sh

This question is not only for Statistics.
creativity are central. But | feel it is

Today, we see many departments and instit
Decision Science, Applied Data Analytics,

I n I ndia particularly, traditional govern
its i mportance i n census, surveys, pol i c
and industry, the name is slowly merging

It may be slightly uncomfostabletioal uwot
(Data + Decision) Science.

The Historical Moment We Are Living 1In

The I ndustri al Revolution changed the wor
new disciplines | ike mechanical engi neer.|
Today, Artificial I ntelligengestiensc rcaat idn
personalized knowledge, analyse dataset s,
generate creative outputs. The fuel behi
massive computational i nifnrvaessttriuncgt uh e a vainld
computati onal fuel cheaper, faster and mo
more data and more computing power, Al sy
Recently, advancedt At enddpeérsf imma&n de moommp
in the I nternational Mat hemat-l eakl Omgmpe
reasoning is no | onger exclusively human

necessary quesurensesf abonowl etdgefand expert

Changing Value of Knowledge and Creativit

Il n earlier times, physical strength was
perform physically demanding tasks were
Today, such strength has | argelyybeSomel a
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e Way We Take Decisions
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man beings survived because we <could t
ani mals, we dwenaht ool patreacpl an and rede
evolved in exactly the-keame nga¥w. ekl tbalkrengaa p
embraced probability theory when wuncert a
forward to experimental desi gn, adding v
adopted computation, shifteagefiomeclkasei
| arsgeal e data probl ems. Today, it must ad
threat, but as a tool . Statistics can ad
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At the same time, technological change i s
Traditionally, we design an experiment, f
change based on interim datanandretaalse |lata
may become paanratl yosfi sa mMmBaitta t he modern worl
cannot remain static either. Data now ar
deci sions often neBlletol desimadl 1 namewabr ki
time inference may not be sufficient for

't is interesting that exactly a century
the foundation for modern hypothesis test
coffeedo analogy il lustrate aThericfon denp th oonf
valid iiwherencenclusions remain valid eve
taken aidragpprievsednyt s a maj or change i-makihreg.p
This paradigm maydbeammettdamaog mvonl| a.

The Doubt

Even i f Statistics > (Data + Decision) Sc|
taking decisions remains central to stat
produced and how qui cklI tyhedoercyi si basl fmuwt
unprecedented speed

But the rewilllqutelse i @ampliiscati ons that evol
society values in the modern worl d?
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DR ANIKET BISWAS

Dr. Aniket Biswas is an educator and researcher in
statistical science with over seven years of experience
teaching and mentoring students in the foundations
and applications of statistics. His work focuses on
statistical inference, simultaneous decision-making
and modern data-driven methodologies, particularly
in the context of large-scale testing and uncertainty
quantification.

His field of interests also include statistical modelling and reliability analysis,
applying quantitative methods to interdisciplinary fields such as biomedical,
environmental, and social sciences. Beyond research and teaching, he actively
contributes to academic workshops, providing hands-on training in statistical
software including R and SPSS.
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RErode, a small town in the southern |

regarded as one of the greatest mathe
contributions to pure mathematics, partic
as Gauss, Euler, Riemann and Fer mat.

At the age of fifteen, Ramanuj an barcowed
G. S.inB8aBywvepsis of EIl ementary Resaulbtoso ki nt
profoundly influenced his mathematical t h
toward original mat hemati cal di scovery.

At the advice of his teacher and I3Jiaenrudar y
1913, to famous British mathematician G. H.
Encl osed also in this | etter was a set of
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Moonshine with its applications to string

A partition of¢gitshennnyacnuenasi mgmbequence of
sumeé.i s The numbereéicf dpanpt i¢tbiydngso novfent i on,
n p) . ForniEx amptause there are 5 ways t

intedergs ¢t p pp p p p. TN udsef i nes the rapi

Il n 1917, Hardy and Ramanujan introduced
remarkabl e asymptotic fhémula for the par
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This formula is so accurate that netHaradcy b
called it fione of the rare formulae which

On ‘& bruary, 1918, Ramanuj an was el ected
of thirty. He was the first I ndian on who
Ni el Bohr was the only other eiminbet Regak
After Worl d War I ended, RidMearnaulj ,adhu9elr ®ttou r
deteriorating health after prolonged 7 1n
April 1920 in Madras at the age of 32.
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manuj an and helped preserve his | egacy.
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t he Haarnmdayny§ Aionncti on. Ramanuj anés ideas, i
scientists understand the properties and
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Dr. Utpal Pore is a mathematician specializing in
number theory, partition theory, and q-series, with
research deeply influenced by the work of Srinivasa
Ramanujan. He currently serves as an Assistant
Professor at St. Xavier’s University, Kolkata. He earned
his Ph.D. in Mathematics from Pondicherry University
and has also held a postdoctoral position at IISER

Tirupati. ]
Dr. Pore’s research focuses on modular forms and congruence properties of

partition functions, with several publications in reputed international journals. A
recipient of the INSPIRE Fellowship and a quadlifier of the CSIR-UGC NET and GATE
examinations, he has demonstrated strong academic excellence. Alongside his
research, he is actively engaged in teaching and mentoring students, contributing to
the growth of mathematical scholarship and inspiring the next generation of
researchers.
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Abstract

Arti ficial Gener al I ntelligence (AGI) has
i ke it or not . Powered by |l arge vol umesg
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humaare providing comforts and compassi on
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The growth of Al i s beyond oneds 1 maginat
i mmi nent. Artificial i ntelligence is maki
erforming-bsapedi friepetult eve carmpyptuatpiosrealAl
as the ability to not only generate text
peech and -exke bempatuimanand understanding
oci al engagements (Roosepyn®dr2sst)codThas 4
intelligence (Adli)k epoisnsteesisliingge nlctematno unde
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An example of such Al development is the
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Compassionate Al in Practice

Here is a typical converBwlamnionabbumaernpan
who juggles between her young family with
at her cworTkasbp)eea 1

This conwerT<ddsdliepalt an i sol ated Al gener at
an experiment but many such Al compani on
generated text has been well received b
compas s inorhautnmea nt Tdax pse rhtass. been validated by
exampl e, Ovsyanni kov a, De Mell epar&yl mzlalil
perceive Al as more compassionate than ex
56 subjAdctasgent s and professwobnhl|l boedi oa
positive prompgffs, as shown
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Emiley (Human) Hi. Tulsi, I really need to talk. 1 have been juggling too many balls lately and they’'re

all about to come crashing down.

Tulsi (Al Robot) Hmmm... I can hear the strain in your voice. That’s a lot to handle especially with a
young family at home. Let’s take a step back. How are the pressures manifesting in

your day-to-day work?

Emiley (Human) Well, good question. I find myself micromanaging more than ever | did. I trust my

team but performance has been slipping and they just seem less engaged.

T'ulsi (Al Robot) Wow, it sounds like you are carrying a lot on your shoulders. Managing a team and

facing these challenges can be draining.

Emiley (Human) You get it. I can feel myself burning out and at the same time | am putting my foot
on the gas pedal. | feel like if | don’t keep a tight grip. things will fall apart. Can you

help me with some strategies?

T'ulsi (Al Robot) You bet! How about we start with establishing clear boundaries between work and
your personal life. This isn’t just for your benefit but for your family and your team

as well. They look up to you and setting this example can be powerful.

Emiley (Human) ... (conversation continued) . . .

(Sourhdea:p: // www. youtube. colbn/ watch?v=EEG§

Fig. Tipiardy evaluators perceive Al as more compa
Source: Ovsyanni kaova, De Mello, & Inzli
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