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Syllabus for M.Phil. / Ph.D. Course work: Physics
(w. e. f. academic year 2021-22 and onwards)

I.  The total number of credits for M.Phil. / Ph.D. shall be 18
Il.  The course work will be treated as pre-requisite for M.Phil./ Ph.D. programmes.

1. The M.Phil./ Ph.D. course work shall consist of the following components, structure
and the respective credits.

IV.  All other rules and regulations regarding the course work shall be adhered as per
Savitribai Phule Pune University (SPPU), Pune and University Grants Commission
(UGC), New Delhi.

M.Phil. / Ph. D. Course Structure for Physics:

The syllabus will be applicable to all the research centres offering M.Phil./Ph.D. programme
in Physics affiliated to the Savitribai Phule Pune University. The course work shall be of 18
credits-

Sr. Course Code | Name of the Subject Credits No of
No. allotted Hours
1 Course 1 Research Methodology. 04 60
Phy-Ph.D. 001
2 Course 2 i. Writing research proposal for
Phy-Ph.D. 002 obtaining financial assistance from 01 15

national funding agencies, reviews
and Seminars.

ii. Writing of Reviews 01 15
iii. Seminars 02 30
3 Course 3 Subject specific advanced level
Phy-Ph.D. 003 | course- 04 60
A) Fundamentals of Physics 04 60
Revisited
B) Advanced Experimental
Techniques
4 Course 4 Publication Ethics 02 30

Phy-Ph.D. 004 | Research centre can have their own
course to be run and evaluate

OR
Research centre can adopt a payment
basis Publication ethics online course
run by the Centre of Publication Ethics

TOTAL CREDITS 18 270

Course structure as per University circular available on following link:
http://collegecirculars4 .in/sites/documents/Revised%ZOPhdMPhiISyIIabusZOZ
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COURSE 1.

Course Code: Phy-Ph.D. 001
Title- Research Methodology.
Credits: 04 (60 hours)

This course is designed by the university for all faculties, which is available on the following

link on the university website.
http://collegecirculars.unipune.ac.in/sites/documents/Revised%20PhdMPhilSyllabus2020/Research%20Methodology%620
Revised%20Syllabus%20(%20Ph.D.%20Course) _08.092020.pdf

Based on the recommendation for the Physics subject under the faculty of Science and Technology
following course is applicable.

Purpose - This course is one of the common courses that will train the M.Phil./Ph.D. student
to do research efficiently.

Need of the course - It is observed that most of the M.Phil./Ph.D. entrants are not aware of the
philosophy behind the research. Students face many questions such as why a research study
has to be undertaken, how the research problem has to be defined, in what way and why the
hypothesis has to be formulated, what data has to be collected, which method/technique has to
be adopted, why specific technique of analysing data has to be used and a host of similar other
questions while performing their research. The present course will facilitate the students to
address these issues which help them to execute quality research.

Structure of the course — The course is structured into four different modules. The contents are
largely case based so that student understands the practical workability of the course.

Sr. | Contents Credits No of Hours
No. allotted
1 Module I - History of research. Indian, Egyptian,

Greek ideas methodologies and research in 01 15

agriculture, chemistry, metallurgy, medical.
Ancient Indian research methodology applications.
2 Module 2 - Statistical analyses and its significance,
Exploratory and confirmatory research, Planned and
ad-hoc methods of data collection, Non-response
and methods of recovering the missing response, 01 15
Various software for statistical analysis.

The module will consist of case studies of the
research performed in various subjects using
statistical methods, Error and noise analysis, curve
fitting.

3 Module 3 — Literature search, selection of research
topic (case study based), maintaining laboratory
records (case study based). Safety in Laboratories,

Ethical considerations, effective verbal and non- 01 15
verbal communication, field data collection, safety
in field.
4 Module 4- Writing research paper and/or thesis,
making a presentation, writing a research proposal, 01 15

and patents in Science, technology

The contact hours for the caurse will be 60 hours. The examination for the course will be
conducted separatel =
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References:

1) ‘History of the Scientific Methods’ by Martin Shuttleworth,
https://explorable.com/history-of-thescientific-method.

2) ‘The Statistical Analysis of Experimental Data’ by, John Mandel, ISBN: 0486646661,
ISBN13: 9780486646664

Mode of examination

The internal examination of the course will be separately conducted. The examination mode is
decided by the instructor of that course.

The external examination will be conducted at the time of 4™ half yearly progress review. The
student’s implementation of various aspects in research methodologies will be checked.

COURSE 2.

Course Code: Phy-Ph.D. 002

Title- Scientific Writing and Presentation Techniques
Credits: 04 (60 hours)

Purpose — To train the research student to write and present his/her research topic in scientific
manner.

Need of the course — Special training to the research students is required for writing review
articles and research proposals to get financial assistance. For effective scientific presentation
extensive seminar activities are essential. Since the research topic of every student is different,
individual training, for both writing and presentation skills, is required to be given by the
Research Guide.

Structure of the course — The course is structured into three different modules. The contents
are distinct for individual research student.

Sr. | Contents Credits No of Hours
No. allotted
1 Module 1 Writing research proposal for obtaining

financial assistance from national/international 01 15

funding agencies-

Can include Title, Research Context and Rationale,
Research questions, Methodology, Plan of work,
Significance of research, Bibliography.

As per the requirement or proforma of the funding

agencies.
2 Module 2 Writing of Reviews-

Respective guide should assign and check. 01 15
3 Module 3 Seminars- At least 3 seminars should be

conducted by the guide.

Can include - Communication skills (Writing and
Oral)-Listening, Speaking and Reading, 02 30
presentation skills and ethics, Public speaking,
workplace communications.

Mode of examination
Research guide should teach and evaluate this course for each student separately.




COURSE 3

Course Code: Phy-Ph.D. 003A and 003B

Title- Subject specific advanced level course
Phy-PhD 003A: Fundamentals of Physics revisited (04 credits)
Phy-PhD 003B: Advanced Experimental Physics (04 credits)

Credits: 08 (04 each; 60 + 60 hours)

Subject - Phy-PhD 003A: Fundamentals of Physics revisited (04 credits)

Purpose — To revise the fundamentals of Physics useful for research

Need of the course — For doing research in any advanced topics it is essential to have thorough
background of basics related to the subject. This course is designed in such a way to train a
student to meet the essentials of the advance course.

Structure of the course — The course consists of seven modules related to basic physics
namely Mathematical methods in physics, Classical mechanics, Electrodynamics, Quantum
mechanics, Statistical mechanics, Nuclear and Particle physics and Atoms, Molecules and
Solids.

Sr. | Contents No of
No. Hours
1 | Mathematical Methods in Physics:
Application of vector calculus in classical mechanics and electrodynamics.
Vector spaces and operator algebra, matrices and their application in 8
quantum mechanics, Linear first order and second order differential
equations in physics, Fourier series, Fourier and Laplace transforms,
Complex analysis its applications in evaluating integrals.
2 | Classical Mechanics:
Lagrange’s and Hamiltonian Formalisms, Conservation theorems and
symmetry properties, Two- body central force problem- reduction to one 8
body problem, scattering in a central force field. Small oscillations,
orthogonal transformations, Eulerian angles, Rigid body motion.
3 | Electrodynamics:
Laplace and Poisson equations, boundary value problems, method of
images, Electrostatics in dielectric media, Ampere’s theorem. Bio-Savart
law, electromagnetic induction, Maxwell’s equations in free space and in
linear isotropic media, Boundary conditions on fields at interfaces, scalar
and vector potentials. Gauge invariance. 8
Electromagnetic waves - reflection and refractions, dispersion, interference,
coherence, diffraction, polarization, electrodynamics of charged particles in
electric and magnetic fields. Time varying fields, plane electromagnetic
waves in non-conducting media.
Radiation from moving charges and from a dipole, retarded potentials and
fields.
4 | Quantum Mechanics:
One dimensional problems, Harmonic oscillator, hydrogen atom,
spherically symmetric potential: bound states and scattering states, angular 8
momentum algebra, time independent and time dependent perturbation
theories, WKB approximation, identical particles and symmetry,
quantization of _electromagnetic field (Coulomb gauge), Kramers-
Heisenberg f: on, Raleigh and Raman scattering




5 | Statistical Mechanics:

Probability theory, statistical description of macroscopic systems, phase
space, ensembles, partition function, laws of thermodynamics, 8
thermodynamic potentials and Maxwell’s relations. Chemical potential,
free energy and connection with thermodynamic quantities. Ideal gas,
Classical and quantum statistics, degenerate electron gas, BoseEinstein
condensation, realization of Bose-Einstein condensate in the laboratory.

6 | Nuclear and Particle physics:

Basic nuclear properties, liquid drop model, nuclear forces, nuclear shell
structure, interaction of charged particles and electromagnetic radiation
with matter, basic principles of particle detectors, radio-active decays, 8
nuclear reactions, fundamental forces, Gellmann-Nishijima formula Quark
model, CPT invariance in different interactions, parity non-conservation in
weak interactions.

7 | Atoms, Molecules and solids:

Electrons in atoms, exchange symmetry of wavefunctions, atomic and
molecular spectra and their explanations including spin-orbit coupling, fine
structure, relativistic corrections, spectroscopic terms and selection rules, 12
hyperfine structure, Zeeman, Paschen-Back and Stark effects.

Crystal classes and systems, lattice vibration, free electron theory, energy
bands in solids, electronic structure of quantum confined structures,
impurity levels in doped semiconductor structures. Electron transport,
dielectrics, Clausius-Mosstti equation, ferroelectricity, dia-, para, ferro-,
antiferro- and ferri-magnetism, superconductivity

References:

1) Mathematical Methods for Physicists A comprehensive Guide, George B. Arfken, Hans J.
Weber and Frank E. Harris, (Academic Press Elsevier)

2) Classical Mechanics, N. C. Rana and P. S. Joag (Tata McGraw Hill)

3) Introduction to Electrodynamics, David J. Griffiths, (Prentice Press)

4) Quantum Physics, Stephen Gasiorowicz (John Wiley & Sons Inc.)

5) Fundamentals of statistical and thermal physics, Fedrick Reif (McGraw Hill)

6) Concepts of Nuclear Physics, B.L. Choen (Tata McGraw Hill)

7) Quantum Physics, Robert Eisberg and Robert Resnick, (John Wiley and Sons)

Mode of examination

The examination mode is decided by the teachers of this course or research centre will have
their own mode of conduction of the examination.

Subject - Phy-Ph.D. 003B: Advanced Experimental Physics (04 credits)

Purpose — To train the students for various tools to be used during the course of time.

Need of the course — During the course of research work to execute the objectives of the
research problem it is essential to understand the basics of the experimental techniques for
proper measurements and analyses.
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Sr. | Contents No of
No. Hours
1 | Module 1: Interaction of radiation and energetic particles with 15

matter

Basic phenomena in case of low energy and high energy interactions (keV
and MeV energies) of photons, y-rays, electrons, protons, neutrons, ions
etc.

Applications of these processes in synthesis of thin films, coatings,
evaporation, sputtering (like plasma, processing, ion-beam processing,
LASER processing) and in X-ray photoelectron spectroscopy (XPS).

2 | Module 2: Spectroscopic Techniques 15
Resolution of spectrometer/ instrument (general), Resolving power and
influence of different experimental parameters on it. Sensitivity of
Measurement. Accuracy of measurements. Instrumental errors and
measurement errors.

Atomic and molecular spectroscopy

UV-vis-NIR  absorption spectroscopy, Electronic transition in
solids,  Transmission reflection and  absorption  coefficient
Infrared spectroscopy, Molecular  vibration spectroscopy,
Rotational spectroscopy, Bond analysis. Raman spectroscopy.
Resonance spectroscopy

Angular momentum, Magnetic moments and energy levels,

Magnetic resonance, Nuclear Magnetic Resonance, Chemical shifts

Fine structure and Intensity variations. Mossbauer spectroscopy
Analysis of the spectra.

3 | Module 3: Microstructural analysis techniques 15
Atomic absorption, emission spectroscopy - fundamental of
optical atomic spectrometry, Atomic emission  spectroscopy.
Atomic  fluorescence  spectrometry. Comparison of  Atomic
spectroscopies.

X-ray diffraction principles, structure factor and diffraction intensity
calculations, Rietveld analysis.

Scanning electron and Transmission electron microscopy, Field emission
microscopy, scanning Tunnelling microscopy, Atomic force microscopy.

4 | Module 1: Essentials of measurement and analysis 15
Noise and Signal handling
Signal to noise ratio, Johnson Noise and Nyquist theorem, Shot noise,

Means of reducing noise. Grounding — shielding, pre-amplifier,

Considerations sampling theorem, filters — ADCs/DACs Foamier

Transform, Laplace and Fast Fourier Transforms.

Data analysis

Lorentzian, Gaussian, least square fitting of the spectra. (curve fitting)

Deconvolution of spectrum, Derivative peak shapes, Analysis of spectra

by taking examples of Raman, X-ray photo-electron, etc. spectra.
References:

1. Introduction to analysis and processing of signals, Paul Lynn, Howard W.
Company, 1983).




2. Probability, Random Variables and Stochastic Process, A. Papoulis, international student
Edition (McGraw-Hill International Book Company, 1984)

3. Vacuum Physics and Techniques, T. A. Delchar, Chapman and Hall.
4. Vacuum technology, A. Roth, (North Holland, Elsevier Science B.V. 1990)
5. High vacuum techniques, J. Yarwood, (Chapman and Hall, Londong, 1967)
6. Nuclear Radiation Detectors, S.S. Kapoor, V. S. Ramamurthy, (Wiley-Eastern Limited,
Bombay)

7. Experimental Principles and Methods below 1K, O. U. Lounasmaa, (Academic Press,
London and New York, 1974)

8. Thermometry at ultra-low temperatures, W. Weyhmann in Methods of Experimental
Physics, Vol. Il (R. V. Coleman, Academic Press, New York and London, 1974).
9. Cryophysics, K. Mendelssohn, Interscience (London, 1960)
10. Characterization of Materials, John B. Wachtman & Zwi. H. Kalman, Pub. Butterworth
Heinemann (1992)

11 Handbook of Spectroscopy, G. Gauglitz and T. Vo-Dinh (WILEY-VCH Verlag GmbH &
Co, 2003)

Mode of examination

The examination mode is decided by the teachers of this course or research centre will have
their own mode of conduction of the examination.




COURSE 4.

Course Code: Phy-Ph.D. 004

Title- Publication Ethics.

Credits: 02 (30 hours)

Research and Publication Ethics:

Two Credit course, approved by UGC and compulsory for all Ph.D. students. The link for the
same is given below.
http://sppudocs.unipune.ac.in/sites/circulars/MPhilPhDAdmission%20Circulars/Research%2
0and%20Publication%20Ethics.pdf?Mobile=1&Source=%2Fsites%2Fcirculars%2F%5Flayo
uts%2Fmobile%2Fdispform%2Easpx%3FList%3Df5fad69e%252Dd3e8%252D4ac5%252D
90f6%252D0786¢34fce20%26View%3D0eal5891%252D5dd2%252D436a%252Dbe77%25
2D0bedc1d2817a%261D%3D186%26CurrentPage%3D1

Sr. Contents No of
No. Hours
Theor
1 | Philosophy and Ethics 4
2 | Scientific Conduct 4
3 | Publication Ethics 7
Practice
1 | Open Access Publishing 4
2 Publication misconduct 4
3 | Database and Research Metrics 7
Total 30

Mode of examination

The examination mode is decided by the teachers of this course or research centre will have
their own mode of conduction of the examination.



http://sppudocs.unipune.ac.in/sites/circulars/MPhilPhDAdmission%20Circulars/Research%20and%20Publication%20Ethics.pdf?Mobile=1&Source=%2Fsites%2Fcirculars%2F%5Flayouts%2Fmobile%2Fdispform%2Easpx%3FList%3Df5fad69e%252Dd3e8%252D4ac5%252D90f6%252D0786c34fce20%26View%3D0ea15891%252D5dd2%252D436a%252Dbe77%252D0bedc1d2817a%26ID%3D186%26CurrentPage%3D1
http://sppudocs.unipune.ac.in/sites/circulars/MPhilPhDAdmission%20Circulars/Research%20and%20Publication%20Ethics.pdf?Mobile=1&Source=%2Fsites%2Fcirculars%2F%5Flayouts%2Fmobile%2Fdispform%2Easpx%3FList%3Df5fad69e%252Dd3e8%252D4ac5%252D90f6%252D0786c34fce20%26View%3D0ea15891%252D5dd2%252D436a%252Dbe77%252D0bedc1d2817a%26ID%3D186%26CurrentPage%3D1
http://sppudocs.unipune.ac.in/sites/circulars/MPhilPhDAdmission%20Circulars/Research%20and%20Publication%20Ethics.pdf?Mobile=1&Source=%2Fsites%2Fcirculars%2F%5Flayouts%2Fmobile%2Fdispform%2Easpx%3FList%3Df5fad69e%252Dd3e8%252D4ac5%252D90f6%252D0786c34fce20%26View%3D0ea15891%252D5dd2%252D436a%252Dbe77%252D0bedc1d2817a%26ID%3D186%26CurrentPage%3D1
http://sppudocs.unipune.ac.in/sites/circulars/MPhilPhDAdmission%20Circulars/Research%20and%20Publication%20Ethics.pdf?Mobile=1&Source=%2Fsites%2Fcirculars%2F%5Flayouts%2Fmobile%2Fdispform%2Easpx%3FList%3Df5fad69e%252Dd3e8%252D4ac5%252D90f6%252D0786c34fce20%26View%3D0ea15891%252D5dd2%252D436a%252Dbe77%252D0bedc1d2817a%26ID%3D186%26CurrentPage%3D1
http://sppudocs.unipune.ac.in/sites/circulars/MPhilPhDAdmission%20Circulars/Research%20and%20Publication%20Ethics.pdf?Mobile=1&Source=%2Fsites%2Fcirculars%2F%5Flayouts%2Fmobile%2Fdispform%2Easpx%3FList%3Df5fad69e%252Dd3e8%252D4ac5%252D90f6%252D0786c34fce20%26View%3D0ea15891%252D5dd2%252D436a%252Dbe77%252D0bedc1d2817a%26ID%3D186%26CurrentPage%3D1

University of Pune

Ph.D. Course Work in Botany 2010-11

Each course will be of 5 Credits and equally assessed for internal and external

PHD BO 101 : Resear ch M ethodology

1.

Research Methodol ogy-literature review, defining problem, approach and methodol ogy,
Documentation and presentation of data, analysis of interpretation of data, manuscript
preparation.

Quantitative methods: biostatistics used for anaysis of data

Computer application :bioinformatics, databases and their application

Tools and techniques: biochemical and biophysical techniques, microscopic techniques.
Anatomical and Histochemistry.

Working and principles of various analytical instruments.

Pharmacognosy techniques.

PHD BO 102 : Advancesin Botany-I

N

o Uk w

Plant-animal and plants-microbes interaction

Biodiversity: genetic, species, molecular diversity and taxonomy, DNA bar coding,
population genetics, conservation of biodiversity and endangered species, Evolution.
Climate change and carbon sequestration

Algal Biofuels

Remediation of degraded/contaminated ecosystem by plants microbes

Recent nomenclature of Plants

PHD BO: 1.3 Advancesin Botany-I |

g krowbdpE

Advanced in plant science w.r.t. secondary metabolite production
Genetically modified plants for improved tolerance to biotic abiotic stress
Molecular generics of plant development

Mechanism of plant hormone action

Signal transduction in plants

PHD BO : 1.4 Special Course

This course will be handled by Guide/Supervisor of the student. Concerned teacher will assign
topics for review and seminar other than the topic of Ph.D. student will have to submit the
review the seminar write-up to HOD/Coordinator which will be assessed by expert. Thiswill be
followed by presentation and will be assessed by group of teachers.
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Savitribai Phule Pune University
Ph.D. course work in the Subject of Microbiology.

Coursework Structure: The coursework shall be of toth6 credits divided into three
courses. One credit shall be equal to 15 hoursmifact time.

Course I: Research Methodology- Compulsory (4 cretB)

Research methodologies adapted for designinguérgcand publishing a research work.

Course Il: Scientific writing and communication —Compulsory (4 credits)
Activity based course- Writing research grant proposal, review articled gpresenting
research papers.

Course Il Subject specific advanced level courseglective (8 credits)

These courses are designed to impart skills anowledge in advance research
methodologies, to impart hands on experience orodsiration of different techniques
and instrumentations used in biological scienaeantlyze and interpret data obtained.

Coursework Flexibility:

Department conducting the coursework may decideptienal courses to be floated.
Candidates may opt for equivalent online courseatéid on Swayam platform with
permission of the guide, coursework coordinatont ldead of the Institute/ department.
University Department Research center may introcadéitional optional course/s on
recommendations of the Departmental Committee.sitiabus of the optional course will
be prepared by the concerned teacher and will bgibfe to accommodate new
developments in that area. Whenever such an optior@urse is
floated, the concerned syllabus will be discussed approved in the Departmental
Committee and forwarded to the Board of studies.

If found necessary, course work may be carried byt candidates in sister
Departments/Institutes either within or outside theversity for which due credit will be
given to them. However, the candidate can optdichsa course upon recommendation of
the Guide, Ph.D. coursework coordinator/s and Hédle Institute/ department.

Coursework exemption: Only those candidates who have completed M.Plimfany
Statutory University and whose admission at M.Phids done through an Entrance
Examination and Course work was prescribed for M.R¥vel, shall be exempted from
the Course work.

~— |Coursework Evaluation: The policies and procedures determined by theréssity shall

e followed for the conduct of examinations andaletion of the result of the candidate.
The passing for each paper shall be 50%. The H&ak¢tor of the department/institute
shall communicate the result to the Ph.D. sectiddRPU.

Course | Title of the course No. off Internal External | Total

No. credits | Marks Marks Marks

PCI Research Methodology (Compulsory) 4 50 50 100

PClI Scientific writing and communication 4 50 50 100
(Compulsory)

PCIII Subject specific advanced leveB 100 100 200
courses (Eective) (2/course)| (25/course) (25/course) (50/course

Total 16 200 200 400




5] Course Details:

Course Course Name Credits
No.
PC I Research Methodology: 4

 History of research. Indian, Egyptian, Greek ideas
methodologies and research in agriculture, chewistetallurgy,
medical. Ancient Indian research methodology

» Biostatistics for qualitative and quantitative analysis of bital
data and its interpretation. Statistical analysid &s significance
Various software for statistical analysis (Origigtatistical
Package for the Social Sciences (SRIBATLAB, Microsoft
Excel, Statistical Analysis Software (SAS), GrapthPRrism,
Minitab). This module will consist of case studadsthe researck
performed in various subjects using statisticalhods, Error and
noise analysis, curve fitting

* Rules and regulations to be followed for researchSafety in
Laboratories, Ethics in research conduct (Insohdi biosafety
Human and Animal Ethics, National Biodiversity AcBthics in
research publication (Authorship, Competing intexeBlagiarism
Simultaneous submission, and Research fraud).

» Literature survey: Referencing at institutional and national
libraries, web-based search engines to survey tdaieliterature
and databases (Google Scholar, Science Direct,iMeBlubmed
Web of science, Cochrane, EMBASE etc.).

* Publishing Research: Structure of research proposals, patents,
thesis, and research publications, Making oral grabter
presentation. Journal selection (UGC-CARE liste@|ESlisted,
JCR listed), Measures of Indexing (Impact Factofinéex, i10
index, citation Index etc.).

* Research Techniques: Spreadsheet tools (features, usjing
formulas and functions for statistical analysiskmg graphs and
charts), Power point presentations, tools for dlgitmage
processing and preparation of graphical abstr&zis!P, ImageJ
Biorender, Chemdraw, Adobe illustrator etc.), tomlis managing
references (Zotero, Mendeley, Reference Manageindie etc.)

=

PCII Scientific writing and communication 4

* Writing a review article OR Scientific Paper (to baernally
evaluated by respected research guide) (1 credit)

* Preparing a Grant Proposal (to be evaluated byotsg researc
guide) (1 credit)

* Research paper presentations: The candidatepbabtnt at leas
three research papers. To be evaluated by thenaktssmmittee
appointed by the research center conducting thesewmork.
Marks for the best two presentations shall be camsd (2
credits)

=

—




PC Il

Subject specific advanced level courses 8

PCIll-M1

Advanced Spectroscopy 2
Principle, working, applications and data analgdifllowing

* UV Visible Spectroscopy

* Fluorescence spectroscopy

« Fourier-transform infrared spectroscopy

» Mass spectroscopy

* Nuclear magnetic resonance

* Xray diffraction

PCIII-M2

Bioinformatics 2
* Introduction and biological databases Nucleic aguoteins,
genomes— structure data bases, search enginesnseqdata
forms and submission tools, scoring matrices foqusace
alignments, algorithms pairwise sequence alignmeddsabase
similarity searches-BLAST, FASTA
 Gene bank sequence database; submitting DNA segsieio¢
databases and database searching; sequence aligmaiewise
alignment techniques, Multiple sequence alignmphyjogenetic
analysis and tree building methods, motif searchegstope
prediction, data mining tools and applications,npoter and gene
prediction, comparative analysis
* Demonstration of databases (GENBANK, PDB, OMIM) and
software (RASMOL, Ligand Explorer)
* Phylogenetic prediction. Sequence Analysis, Seqafignment,
Primer Designing, Mass Spectrometry based proteorools,
Protein structure & functions prediction tools: Mdidg: 2D and
3D protein modeling. System Biology approach to ersthnd
microbial enzyme machinery.

PCIII-M3

Cell Culture Techniques

* Animal Culture: Media requirements and sterilizatipn

techniques, primary and established cell linestu€almethods

hanging drop, monolayer and suspension. Advantages

disadvantages. Scale up methods. Roux tubes bmtes. Stem

cells: adult and embryonic, applications to tismregineering
Applications of animal cells.

* Plant tissue culture: Cell and callus culture, anther culture.
Micro-propagation, somatic cell hybridization, pplast fusion,
cybrids, artificial seeds, Agrobacterium mediatezhe transfer
and use of Ti plasmid. Applications of plant tissaelture
engineering, pathogen resistance (BT gene), hebitmlerance
salt tolerance, production of secondary metaboétes transgeni
plants.

(In addition to classroom teaching, practical sessions need to be
incor por ated)

)




PCIII-M4 | Techniques in Nanotechnology 2
* Nanoparticles types — Metallic, polymeric, carboaséd, lipid
based, semiconductor nanopatrticles etc.
» Synthesis of nanoparticles
* Tools and techniques for characterization of nartagh@s- in vitro
and in vivo characterization of nanoparticles
» Principle, working, applications and data analydiSEM, TEM,
powdered X-ray, AFM, SPM, EDAX, Zeta analysis andused
for characterization of nanoparticles
» Applications of Nanobiotechnology: Quantum dots, gmetic
nanoparticles, plasmonic nanoparticles, carbon tbes,
graphene nanoparticles and core shell nanoparticlesedicine,
environment and agriculture.
PCIII-M5 | Techniques in virology 2
» Cultivation and purification of viruses: In viva) vitro and in ovg
systems for virus growth, estimation of vyields, hosts for
purification of viruses with special emphasis |on
ultracentrifugation methods
» Diagnostic methods: Serological and Nucleic aciseoa
diagnosis. Immuno-diagnosis, hemagglutinations and
hemagglutination inhibition tests, Complement fizaf
neutralization, Western blot, RIPA, flow-cytometigd immuno-
histochemistry etc.
* Microscopic techniques: Fluorescence, confocal ahetctron
microscopic techniques
* Analytical techniques: Electrophoresis, chromatphya
membrane filtration, NMR, X-ray crystallography.
PCIII-M6 | Immunology and Medical Microbiology 2

Epidemiological Study (designs): Case control, egh
concurrent, cross-sectional, retrospective/prosgect
Clinicalf/field trials-Randomization, Bias removaBlihding —
single & double), controlled and uncontrolled tial
Immunological techniques: ELISA, RIA, immunofluocesce,
RAST, RIST, MLR, flow cytometry, Magnetic sorting/HC
tetramer technology, muliplex assays, fluoresce@®CS and
immunoelectron microscopy, spectra typing, surfgdasmon
resonance (SPR). Hybridoma technology, monoclonabadies
and abzymes; Antibody engineering.

Animal model of immunological disease (Transgenind
knockout animals).

Generation of bone-marrow chimeras, humanized n
parabiosis.

(0]

nice,

PCIlI-M7

Applied and Environmental Microbiology

Recent advances in Bacterial Taxonomy -ldentifaoati of

Prokaryotes, current Bergey's Manual, Computer naxoy, 16s




rRNA fingerprinting and lipid profile, mass spectrePl, etc

Application  of  biocatalysis in  organic  synthesis,

biotransformation, enzymes in organic media, lipasand
nitrilases

Advances in biofertilizers and biopesticides

Plant disease control: Antisense RNA and RNA ieterfice
technology

Generation of electricity using waste- principlesl aechnologica
implications

Application of lactic acid bacteria — probioticsriteria for
selection, functional foods, Human health, and abmme
Quorum sensing and Quorum quenching in bacteria

Bioremediation, Biostimulation, Bioaugmentation and

Biosorption.

Applications of bioremediation to various contanmtg|a & sites:
Marine oil spills & Metal-contaminated soils, hypsecumulators
Recent industrial wastewater treatment and disgoeaksses

PCIII-M8

Chromatography techniques

Chromatography- Partition Coefficient, SelectivitResolution,
Column Efficiency, Van Deemter equation, Interptieta of
chromatograms

Principle, components of instrument, operation application of:
Gas chromatography, High Performance Liquid Chrograiphy,
Gel filtration chromatography, lon-exchange Chramgaaphy and
Affinity chromatography.

(In addition to classroom teaching, demonstrate the working of
instruments by visiting instrumentation center/facility)

PCIII-M9

Genomics

Pre and Post Genomic era, Major advancements inorGier
approaches, Epigenetics and Metagenomics, forwaetsus
reverse Genomics, Genome Analysis- Genome edippgoaches
and their applications, CRISPR-Cas9 genome editing.

Gene expression approaches and their applicatidwhext
Generation Sequencing (NGS)-lllumina (Solexa), Roctb4,
Sequencing by Oligonucleotide Ligation and detec({SOLID),
lon Torrent Technology etc. Parallel sequencing,ndy@re
sequencing

Sequence analysis and their applications: Humamet@s and
Human Genome Project, Genomic insights into evohyt
advantages of comparative genomic analysis, Arslysf
microarray data.

DNA/ Protein micro-arrays- DNA/ Protein Markers- BNinger
printing- Gene knockout - RNAiIi and Gene silencit
Metagenomics, application of metagenomic librariegtabolic
engineering.

Culture independent molecular methods for idermiidy
unculturable bacteria (PCR, FFLP, ARDRA, DGGE, TG(




RAPD, Microarray, FISH, RISA), metagenomics analysi

PCIII- Proteomics 2
M10 * Introduction, types of proteomics investigation amgortance of
proteomics

* Tools of proteomics-Separation technology (SDS PAGBP
PAGE), Liquid chromatography, Mass Spectrometryni@ders,
analyzers and detectors), Protein and peptide ari@g-based
technology, Protein identification by peptide mésgerprinting.
Polymerase chain reaction (PCR)-directed protesitinarrays

» Structural proteomics, Applications of proteomiekst-pathogen
interaction, protein-protein interaction, drug digery.

» Protein structure & functions prediction tools: Mdidg: 2D and
3D protein modeling

PCIII- Intellectual property rights 2

M1l » Intellectual Property Rights: Patentable subjecttenaand patent
types, Trademarks, Copyrights. Purpose of a patann Patent
claim example

» Determining the scope of a patent claim, the lagguzf a patent
claim, focus on point of novelty. Introduction tatEnting of
Microbiological materials and GMO, implication ofaenting,
current issues, patenting of genes and DNA seqsgence

* Deposition of microorganisms for the purposes ofteRa
Biosafety issues, Ethical, legal and social issuesScientific
research.

(Visit to culture collection center, presentation on case studies and mock-
patent writing need to be included)
PCIII- Recent Trends in microbial drug resistance, pathogecity and
M12 therapeutics

» Antimicrobial resistance: types of antimicrobial eatg,
mechanisms of drug resistance, global emergencespiehd of
multidrug resistant pathogens (ESKAPE group aimdl
tuberculosis), control strategies.

* Microbial Pathogenicity: biochemical and moleculssays for
screening of Virulence factors, pathogenicity idlgn host
pathogen interaction.

* Novel antimicrobials: Alternative therapies (bacteriophage
therapy, nanomedicine, antimicrobial peptides, otmatural
products of plant or microbial origin, screeninglatevelopment
approaches of novel antimicrobialis {itro andin vivo assays
high content screening, safety assays etc.).

PCIII- Bioprocess technology and bioengineering:
M13 * Microbial Products: Enzymes, metabolites, biomasspmbinant

products.  Screening  assays, production,  purifioatio
characterization

= Industrially important microorganisms: Isolation timeds,
screening assay and strain improvement ( MutaGametic
recombination)




Applications of microbial products (Bioremediatiomedical,
food, agriculture, cosmetics, pharmaceutical el@xicological
evaluation; formulations of microbial products;

Large scale production and recovery of value-addestlucts:
Media formulation, pretreatment and optimizatiory [Blackett
Burman design, response surface methodology, skrgssign),
Fermentation and Downstream processing

PCIII- Advances in Agriculture Microbiology:
MI17 * Soil Structure and components

* Application of agriculturally important microbes GPR, meta
chelators, nitrogen fixating microbes, Hydrogen riga
producers and secondary metabolite producers), |BDEng
Biofertilizers and Biocontrol strategies

* Analysis of plant- microbes inteaction using achexh
microscopic  techniques, omics techniques -Arbusgula
mycorrhizae use in agriculture

» Abiotic (salt, pH, Temperature, metal) and bioticess responsge
(pathogens/Herbivore) in plants.

* Analytical Techniques in agriculture research: &sstay, Cell and
callus culture, Anther culture, Micro-propagaticepmatic cell
hybridization, Protoplast fusion, Cybrids, Artifadi seeds
Agrobacterium mediated gene transfer and use opldsmid,
pathogen resistance (BT gene), herbicide tolerasaietolerance,
Antisense RNA and RNA interference technology

PCIII- Metabolomics 2
M14 « Metabolome- basic overview

« Preparation of experimental design; basic samp&pagration-
extraction and derivatization;

« Analytical methods in metabolomics (introduction toass
spectrometry); Data acquisition and processing; cdaion and
confirmation of metabolites; Structural elucidatiooi new
compounds, software used for metabolomic studies.

« Inclusion of metabolites into biosynthetic pathwalysing stable
isotopes for pathway determination

« Examples of metabolomic studies on various modeatng, food,
microbes etc), on models

- Integration of metabolomics with other ‘omics’ apaches as
genomics, transcriptomics and proteomics.

PCIlI- Advanced techniques in Microscopy 2

Principles of image formation, Concept of pointegat function
and optical resolution, Confocal laser scanningrasicopy,
Spinning disk confocal microscopy, Multiphoton naiscopy,
Advanced fluorescence microscopy techniques: FRIETV,
FCS, TIRF, Super-resolution microscopy: STED, Stngblecule




localization microscopy (PALM and STORM), SIM, dajiimage
formation and image processing, Image deconvolwdith
guantification

PCIII-
M16

Current Perspectives inCancer biology :

Origin and adaptation mechanisms of cancer cells,

Hallmarks of cancer, Tumor suppressor and Oncogehasor
microenvirinment and tumor growth, Cancer stemscépithelial
to mesenchymal transition and metastasis, celbsiigin cancer
cancer-immune system evasion mechanisms,

Concept of cancer biomarkers and their use in cadiggnosis
and prognosis,

Emerging concepts in cancer therapy: cancer imnmenapy,
hyperthermia etc.
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Revised Course work Structure and Syllabus of Ph.D.
Statistics (Effective from 2021-22)

Structure: The course work consists of three Parts, A, B and C, totalling 18 credits with the
following details.

1. Part A: Research Related Courses — 6 credits
a. STR RM : Research Methodology — 4 credits
b. STR PE : Publication Ethics — 2 credits

2. Part B: Subject Related Courses - 8 credits
a. STR MF : Mathematical Foundations for Research — 2 credits
b. STR AP: Advanced Probability Concepts— 3 credits
c. STR Al: Advanced Inference Concepts - 3 credits

3. Part C: Research Related Activities - 4 credits
a. Prepare Proposals for Funding — 1 credit
b. Seminar — Paper Presentation (2 National/International ) - 2 credits
c. Review of Research Papers (1 Theory + 1 Application) — 1 credit

Duration: A student is expected to complete PART A and PART B of the coursework within
one year of the admission. However, under special circumstances, the Head of the Department,
in consultation with the Department Research Council can extend the period for the completion
of the coursework.

Equivalent Courses: The Departmental Research Council can decide the equivalent courses
(from M.Sc. curriculum of Statistics/Mathematics/Computer Science/CMS/IDSSC Departments
or NPTEL/SWAYAM courses with additional topics/exercises) for the courses in Parts A and B.

Evaluation: Concerned teaching faculty can opt for evaluation types such as tutorials, quizzes,
seminars, assignments and tests (open/closed). However, for each course there shall be a
minimum of three pieces of assessments. The final grade/percentage of marks with the details
from three pieces should be submitted to the Ph.D. Course Coordinator/Head of the Department
at the end of the course work.

Grades/Marks: For all the courses, the grading will be as follows:
O grade — 90 to 100 %; A grade — 75 to 89 %; B grade — 60 to 74 %; C grade — 50 to 59 %; Fail
— Less than 50 %

Failed Candidates: Failed candidates will have to undergo the evaluation process again. The
concerned faculty’s decision would be final in this respect.




Part A: Research Related Courses

Course Code: STRRM
Course Name: Research Methodology
Credits: 4

Objectives:

The objective of the course is to introduce the meaning and scope of research. Also, this
course is to expose the students to present day tools and techniques of handling problems
related to statistical computations.

Learning Outcomes:

After completion of the course, students would be able to understand the meaning and
scope of doing scientific research. Also, they would be able to use most of the advanced
computational algorithms and tools used in modern statistical inference problems.

Detailed Syllabus:
1. Scientific Research Methods

Obijectives and purpose of research, Philosophical foundation for knowledge creation and
dissemination, Epistemological, Ontological and other issues in science research,

Qualitative and quantitative research, different methods
Role of statistics in scientific research, research design, statistical research project

Types of statistical research: empirical, field experiments, laboratory experiments, and
secondary sources of data, exploratory and confirmatory research, planned and ad-hoc
methods of data collection, non-response and methods of recovering the missing response

2. Missing values and Imputations Methods:

Missing values and types of missingness, imputations methods for missing values, single
and multiple imputations. MCMC methods for missing values, EM algorithm and
applications: EM algorithm for incomplete data, EM algorithm for mixture models, EM
algorithm for missing values, stochastic EM algorithm.

3. Bootstrap, Jackknife and Cross validation Methods:

Bootstrap methods, estimation of sampling distribution, various types of confidence
intervals, variance stabilizing transformation, jackknife and cross-validation, permutation
tests. bagging and boosting methods with applications. cross validation




4.

Smoothing Methods:

Kernel estimators, nearest neighbor estimators, orthogonal and local polynomial
estimators, wavelet estimators, splines, choice of bandwidth and other smoothing
parameters.

Optimization Methods:

Basic optimization problem, constraints: linear and nonlinear, local and global solutions,
derivatives and gradients based methods, first and second order methods, stochastic
methods genetic and particle swarm method, simulated annealing, dynamic programming

Reference Books:

=

10.
11.
12.

13.

Buuren, Stef van (2012). Flexible Imputation of Missing Data. Chapman and Hall.
Chihara, L. and Hesterberg, T. (2011) Mathematical Statistics with Resampling and R.
Wiley.

Davison, A.C. and Hinkley, D.V. (1997) Bootstrap methods and their Applications.
Chapman and Hall.

Effron, B and Hastie, T (2016). Computer-Age Statistical Inference-Algorithms,
Evidence and Data Science, Cambridge University Press.

Engelbrecht, A. P. (2007). Computation Intelligence: An Introduction, Wiley

Gilks, W. R., Richardson, S., and Spiegelhalter, D. (eds.) (1995) Markov Chain Monte
Carlo in Practice. Chapman and Hall.

Good, P. I. (2005) Resampling Methods: A Practical Guide to Data Analysis. Birkhauser
Bosel.

Jim, A. (2009). Bayesian Computation with R, 2nd Edn, Springer.

Kochenderfer, M. J. and Wheeler, T. A. (2019). Algorithms for Optimization, MIT Press,
Kothari C.R (2014) - Research Methodology, Third Edition, Wiley Eastern Limited
McLachlan, G.Y. and Krishnan, T. (2008). The EM Algorithm and Extensions. Wiley.
Nocedal, J. and Wright, S. J. (2006), Numerical Optimization, Springer

Patten. M. L. and Newhart, M. (2017). Understanding Research Methods: An Overview
of Essentials, 10" Ed., Routledge.

Course Code: STR PE
Course Name: Publication Ethics
Credits: 2

Objectives:
Publication is an important activity associated with any type of research. The objective of
this course is to make the research student aware about the ethics associated with

publication activity.




Learning Outcomes:
As an outcome of this course, the researcher is expected to follow good ethical practices

in hi

s/her future research publications.

Detailed Syllabus:

Philosophy and Ethics:
Introduction to philosophy: definition, nature and scope, concept, branches. ethics:
definition, moral philosophy, nature of moral judgements and reactions

Scientific Conduct:

Ethics with respect to science and research, intellectual honesty and research
integrity. scientific misconducts, falsification, fabrication, and plagiarism (FFP).
Redundant publications: duplicate and overlapping publications, salami slicing.
selective reporting and misrepresentation of data.

Publication Ethics:

Publication ethics: definition, introduction and importance. Best practices/standard
setting initiatives and guidelines: COPE, WAME, etc. conflicts of interest.
Publication misconduct: definition, concept, problems that lead to unethical behavior
and vice versa, types. Violation of publication ethics, authorship and contributorship,
identification of publication misconduct, complaints and appeals. predatory
publishers and journals.

Open Access Publishing:

Open access publication and initiatives. SHERPA/ROMEO online resource to check
publisher copyright & self-archiving policies. Software tool to identify predatory
publications developed by SPPU. Journal finder/Journal suggestion tools viz. JANE.
Elsevier journal finder, Springer journal suggester, etc.

Publication Misconduct.

5.1 Group discussions: Subject specific ethical issues, FFP, authorship, conflicts of
interest, complaints and appeals: examples and fraud from India and abroad.

5.2 Software tools: use of plagiarism software like Turnitin, Urkund and other open-
source software tools.

Databases and Research Metrics:

6.1 Databases: (i) Indexing databases (ii) Citation databases: Web of Science,
Scopus, etc.

6.2 Research Metrics: (i) Impact Factor of Journal as per Journal Citation Report,
SNIP, SJER, IPP, Cite Score. (ii) h-index, g index, i10 index, altmetrics

Books Recommended:

179.




N

Bird, A. (2006). Philosophy of Science. Routledge.

3. Chaddah, P. (2018) Ethics in Competitive Research: Do not get scooped; do not get

plagiarize.

Maclintyre, Alasdair (1967). A Short History of Ethics. Routledge, London.

Muralidhar, K., Ghosh, A. and Singhvi, A. K.(2019). Ethics in Science Education,

Research and Governance, Indian National Science Academy, New Delhi.

6. National Academy of Sciences, National Academy of Engineering and Institute of
Medicine. (2009). On Being a Scientist: A Guide to Responsible Conduct in Research:
Third Edition. National Academies Press.

7. Resnik, D. B. (2011). What is ethics in research & why is it important. National Institute

of Environmental Health Sciences, 1-10.

ok~

Video Resources:

1. Philosophy and Ethics: https://www.youtube.com/watch?v=0ONdfTAODbIJS8 ;
https://www.youtube.com/watch?v=avv8x5FaSIA ;
https://www.youtube.com/watch?v=K7S-Y7P3mN4

2. Scientific Conduct: https://www.youtube.com/watch?v=GAO0faeZXP8w ;
https://www.youtube.com/watch?v=sUEreDQpWeq&t=16s

3. Publication Ethics: https://www.youtube.com/watch?v=tFq5U-1nb8Q ;
https://www.youtube.com/watch?v=URzlewvc-xw;
https://www.youtube.com/watch?v=fGgwNCIHyCo ;
https://www.youtube.com/watch?v=CxC6SJ5Q7FA&t=180s ;
https://www.youtube.com/watch?v=el1UV1glccLU;
https://www.youtube.com/watch?v=LmMDIBENHhU &t=78s;
https://www.youtube.com/watch?v=S4WaifPcsl0;
https://www.youtube.com/watch?v=fGgwNCIHyCo&t=35s

4. Open Access Publishing: https://www.youtube.com/watch?v=CFa2QeMgk9k;
https://www.youtube.com/watch?v=n1ZySivY Q3w;
https://www.youtube.com/watch?v=msH-vW2tTio

5. Publication Misconduct: https://www.youtube.com/watch?v=0Qcf51ZmRckY;
https://www.youtube.com/watch?v=_OmEaqql3-c;
https://www.youtube.com/watch?v=goKHcO4JbGs;

6. Databases & Research Metrics: https://www.youtube.com/watch?v=cDIXVUGEzmM;
https://www.youtube.com/watch?v=7HgQ7nk2Z-4;
https://www.youtube.com/watch?v=WKDmC7q_scw



https://www.youtube.com/watch?v=ONdfTAOblJ8
https://www.youtube.com/watch?v=avv8x5FaSIA
https://www.youtube.com/watch?v=K7S-Y7P3mN4
https://www.youtube.com/watch?v=GA0faeZXP8w
https://www.youtube.com/watch?v=sUEreDQpWeg&t=16s
https://www.youtube.com/watch?v=tFq5U-1nb8Q
https://www.youtube.com/watch?v=URz1ewvc-xw
https://www.youtube.com/watch?v=fGgwNClHyCo
https://www.youtube.com/watch?v=CxC6SJ5Q7FA&t=180s
https://www.youtube.com/watch?v=e1UV1glccLU
https://www.youtube.com/watch?v=LmMDIBENHhU&t=78s
https://www.youtube.com/watch?v=S4WaifPcsl0
https://www.youtube.com/watch?v=fGgwNClHyCo&t=35s
https://www.youtube.com/watch?v=CFa2QeMgk9k
https://www.youtube.com/watch?v=n1ZySivYQ3w
https://www.youtube.com/watch?v=msH-vW2tTio
https://www.youtube.com/watch?v=Qcf5IZmRckY
https://www.youtube.com/watch?v=_OmEaqqI3-c
https://www.youtube.com/watch?v=goKHcO4JbGs
https://www.youtube.com/watch?v=cD9xVUGEzmM
https://www.youtube.com/watch?v=7HqQ7nk2Z-4
https://www.youtube.com/watch?v=WKDmC7q_scw

Part B: Subject Related Courses - 8 credits

Course Code: STR MF
Course Name: Mathematical Foundations for Research
Credits: 2

Objectives:

The objective of this course is to provide basic fundamental mathematical ideas of
analysis, calculus and linear algebra needed for Statistics research.

Learning Outcomes:
Learning this course can help the student to create sharp logical arguments, clarity and
correctness in statements and proofs related to the research.

Detailed Syllabus:

1. Mathematical analysis
Real and complex number systems
Basic notions of set theory
Elements of point-set topology
Limits and related theory
Continuity and related theory
2. Calculus of single and several variables
Calculus of single variable - Derivatives and related theory
Calculus of several variables — Derivatives (partial, total, directional etc.) and related
theory, Implicit functions and extremum problems
Integrals and related theory - Riemann, Riemann-Stieltjes and Lebesque
Multiple Integrals —Riemann, Lebesque, Line and Surface
3. Linear algebra
Vector space and related theory, system of linear equations
Linear Transformations
Orthogonality, determinants, eigen value theory
LU Factorization, Cholesky factorization, spectral decomposition, singular value
decomposition
Quadratic forms and related theory

Books Recommended

1. Apostol, T. M. (1975). Mathematical Analysis: A Modern Approach
toAdvanced Calculus, Addison — Wesley




2. Ghorpade, S. R. and Limaye, B. V. (2006). A Course in Calculus and Real

Analysis, Springer

Kreyszig, E. (1975). Advanced Engineering Mathematics, Wiley Eastern

4. Lay, D. C. Lay, S. R. and Mc Donald, J. J. (2016) .Linear Algebra and Its Applications,
Fifth Edition, Pearson, Boston.

5. Ramachandra Rao, A. and Bhimasankaram, P. (2000). Linear Algebra. Hindustan Book

Agency

Rao, C. R. (1995). Linear Statistical Inference and Its Applications, Wiley

Rudin, W. (1985). Principles of Mathematical Analysis, McGraw - Hill

8. Searle, S. R. and Khuri, A., (2017). Matrix Algebra Useful for Statistics, 2" Edn., John
Wiley, NewYork

w
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Course Code: STR AP
Course name: Advanced Probability Concepts
Credits: 3

Objectives:
The objective of this course is to provide theoretical foundations of probability
theory which are needed in statistics research.

Learning Outcomes:

After completion of the course, students would be able to (i) apply probability concepts
in Statistics courses and (ii) apply probability and related concepts in theoretical
development of research ideas wherever necessary.

Detailed Syllabus:

1. Measure and Integration
Measures, Lebesgue-Stieltjes measures, Caratheodory extension theorem, Completeness
of measures, Measurable transformations, Induced measures, distribution functions,
Integration, Riemann and Lebesgue integrals

The Lebesgue-Radon-Nikodym theorem, Signed measures, Functions of bounded
variation, Absolutely continuous functions on R, Singular distributions, Jordan
Decomposition of a cdf, Introduction to Product spaces and product measures,
Convolutions

2. Probability Spaces
Random variables, random vectors, random processes, Kolmogorov’s consistency
theorem

3. Convergence and Laws of Large Numbers




Review of different modes of convergence and their implications, Weak convergence,
Skorohod’s theorem and the continuous mapping theorem. Concept of tightness

Weak laws of large numbers, strong laws of large numbers (Kolmogorov’s), Introduction
to ergodic theorem

Generating Functions
Generating functions, Laplace and Fourier transforms, Definition and examples,
Characteristic functions, Inversion formulas, Levy-Cramer continuity theorem

Central Limit Theorems
Lindeberg-Feller theorems, Stable distributions, infinitely divisible distributions, CLT for
stationary ergodic sequences, Empirical process and Brownian bridge

Martingales
Conditional Expectation and probability, Discrete Parameter Martingales, Martingale
convergence theorems, SLLN, Central limit theorem, mixing sequences

Books Recommended:

arwn

o

7.
8.

Athreya, K. B. and Lahiri, S. N. (2006). Measure Theory and Probability Theory.
Springer.

Billingsley, P. (1995), Probability and Measure, 3rd edn, John Wiley.

Chung, K. L. (2001). A Course in Probability Theory, Academic Press.

Klenke, A. (2014). Probability Theory: A Comprehensive Course. Springer.

Leadbetter, R., Cambanis, S. and Pipiras, V. (2014). A Basic Course in Measure and
Probability Theory for Applications. CUP

Robert B. Ash (2000). Probability & Measure Theory, Academic Press

Royden, H. L. (1988), Real Analysis, 3rd edn, Macmillan.

Williams, D. (2004). Probability with Martingales, CUP.

Course Code: STR Al
Course Name: Advanced Inference Concepts
Credits: 3

Objectives:
The objective of this course is to provide theoretical foundations of statistical inference.

Learning Outcomes:

After completion of the course, students would be able to develop the inferential tools for their
research and establish/investigate the properties of the suggested estimators and testing
procedures.

Detailed Syllabus:




Principles of Inference
Algorithms and inference, frequentist inference, frequentism in practice, frequentist
Optimality, flaws in frequentist inference, Bayesian/frequentist comparison

Likelihood principle, sufficiency principle, conditionality principle, implications

Estimation Theory
A review of UMVU estimation, A review of CAN estimation theory.

Maximum likelihood estimates, inconsistent MLEs , MLEs in the exponential family, more
general cases and asymptotic normality, observed and expected Fisher information, asymptotic
optimality of the MLE and super efficiency, loss of information and Efron’s curvature.

Asymptotic Theory in Testing of Hypothesis

Likelihood ratio tests and asymptotic theory of likelihood ratio test statistics, distribution under
alternatives, asymptotic efficiency in testing, asymptotic distribution of Pearson’s chi-square,
asymptotic distribution under alternatives and consistency

Large-Scale Hypothesis Testing and FDRs

Chi-square tests with many cells and sparse multinomials, regression models with many
parameters: Multiple testing and false discovery definitions, Benjamini-Hochberg rule,
distribution theory for false discoveries and Poisson and first-passage asymptotics, lower bounds
on the number of false hypotheses, newer FDR

Bayesian Methods

Fundamental elements, general form of Bayes rules, minimax, Bernstein-vonMises
theorem, shrinkage and the James—Stein estimator, ridge regression, empirical Bayes,
choice of prior distributions, hierarchical modeling, predictive distributions, posterior
Consistency, introduction to nonparametric Bayesian methods

Causality and Causal Inference
Introduction to causality and causal inference, theory of inferred causation, identification
of causal effects, examples of causality and structural models in various disciplines

Books Recommended:

=
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Anirban Das Gupta (2008). Asymptotic Theory of Statistics and Probability. Springer
Deshpande, J. V., Naik-Nimbalkar, U. N., Dewan, I. (2018). Nonparametric Statistics:
Theory and Methods. Worl-Scientific.

Efron, B., Hastie, T. (2016). Computer Age Statistical Inference: Algorithms, Evidence,
and Data Science, CUP.

Fergusson, T. S. (1968). Mathematical Statistics: A Decision Theoretic Approach,
Academic Press.

Lehmann, E. L. and Casella, G. (1998). Theory of Point Estimation, Springer.
Lehmann, E. L. and Romano, J. P. (2005). Testing Statistical Hypothesis, Springer
Pearl, J. (2009) Causallty Models, Reasonlng and Inference CUP




Savitribai Phule Pune University
Faculty of Commerce and Management : All BOS in Management

Syllabus for PhD Course Work® Part I, Il & IlI

Part Title Credits | Duration | Assessment

Research Methodology - (Including Quantitative 04 60 hours | 50% Assessment in the form of 2 home assignments,
me'_[hods, Computer applicati(_)ns, research ethicsand 25% Assessment in the form of Presentation on
review of .publlshed research in the relevant field, Research Design and 25% Assessment in the form of
training, field work, etc) - Syllabus as defined by MCQs on entire syllabus (Total : 100 Marks)

SPPU (2019)?

Writing of Re;eearch Proposa! for obtai_ning _ 01 15 hours | Drafted Proposal to be submitted to an identified
Financial assistance from national funding agencies funding agency, under the guidance of the Research

Advisory Committee.

2-B Writing of Review 01 15hours |1 (ONE) Research Paper based on Review of
Literature to be Published in UGC CARE / SCOPUS
JOURNAL (Research Scholar as the first author and
Research Guide as the second author)

2-C Seminars 02 30 hours | 2 (TWO) Research Papers to be presented at
National / International Seminars (Research Scholar
as the first author and Research Guide as the second
author)

3 Subject specific advanced level courses (Total 8
Credits)

1Ref: SPPU CIRCULAR NO. 14/ 2017 dated 9/1/2017
*http://collegecirculars.unipune.ac.in/sites/documents/MPhilPhD%20Syllabus2019/Comm%20and%20Managt%20M%20Phil%20and%20PhD%20Course%20work%202019_04.0322019.pdf



3-A MOOCs related to the PhD Topic/ Discipline as| 01° 30 hours | Certificate of MOOCs completion to be submitted
Suggested by the Research Advisory Committee®
3-B Cour_se _ Work on Analytical Tools (SPPS /|03 45 hours | Assessment covering various analytical tools through
Qualitative Analysis) analysis of live data (50 Marks )
3-C Pilot Study 02 30 hours | 1 (ONE) Research Paper to be presented at National
/ International Seminars OR Published in UGC CARE /
SCOPUS JOURNAL (Research Scholar as the first
author and Research Guide as the second author)
Online / In Classroom Course on Research & |02 30 hours | MCQ based test of 50 Marks to be conducted by the

Publication Ethics (RPE 01 to RPE 06) - Syllabus as
defined by UGC®

Research Centre.

Link for Detailed syllabus of PhD Course Work — Part I:

http://collegecirculars.unipune.ac.in/sites/documents/MPhilPhD%20Syllabus2019/Comm%20and%20Managt%20M%20Phil%20and%20PhD%20Course%20

work%202019 04.0322019.pdf

* MOOCs from SWAYAM Platform shall be preferred. MOOCs from other platforms are also permitted.
* MOOC of 4 weeks duration shall be equivalent to 1 Credit
® https://www.ugc.ac.in/pdfnews/9836633_Research-and-Publication-Ethics.pdf
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Coursework for Ph. D in English

(w. e. f. June 2024-25)

PREAMBLE

As per the Ph. D Rules, the candidates selected for admission to the Ph. D Programme in English
will have to complete the coursework for a period of one semester. The coursework will carry 16
credits as follows:

Coursework
1. Course 1: Research Methodology 04 Credits
2. Course 2: Attending at least One Seminar/Conference/ 01 Credit

Workshop (National/International)

3. Course 3: Subject Specific Advanced Course (Literature) 04 Credits
4. Course 4: Subject Specific Advanced Course (Language) 04 Credits
5. Course 5: Research and Publication Ethics 02 Credits

6. Course 6: Topic Related Seminars, Field Work, etc. 01 Credit




SYLLABUS

Course 1: Research Methodology

Aims and Objectives

1. To acquaint students with research methodology and research methods

2. To acquaint students with planning and execution of researchprocess
3. To prepare them to undertake research
4. To train them to present their research systematically

Contents

Unit-1 Concept of Research:
(Research methodology, research methods, types of research, research for sustainable
development etc.)

Unit-2 Key Terms in Research:
(Research area and research topic, bibliography, sampling, literature review, research
gap, research problem, hypothesis and hypothesis testing, types of data, data collection,
primary sources and secondary sources, data analysis, investigation, exploration, case
study, methods and techniques,results and findings, etc.)

Unit-3 Research in English Studies:
(Research areas and subareas in language, literature, criticism, ELLT and other domains
of English studies, choice and application of appropriate theories and approaches,
relevance and significance of research etc.)

Unit-4 Interdisciplinary Research:
(Concept of interdisciplinary research, choice of disciplines, relevance of study, choice
and application of appropriate theories, approaches, principles and methods etc.)

Unit-5 Research Process:

(Preliminary reading, perception and observations to shortlist research areas and




subareas, survey of relevant literature, selection of a research topic,defining aim/sand
objectives, formulation of research problem and hypothesis, deciding scope and
limitations, choice of research method, tools and techniques, preparing a research

proposal,planning and execution of research process etc.)

Unit-6 Presentation of Research:

(Format of the thesis,introductions andconclusions, footnotes and endnotes, avoiding
plagiarism, quoting and creating in-textcitations, presenting research findings, using
standard style sheets, use of impersonal, objective, cohesive, coherent and overall logical

language in thesis writing etc.)

Unit-7 Computer Applications in Research:

(Creating and editing texts, creating and managing files and folders, sending and
receiving emails, using Microsoft excel, creating and editing presentations using
Microsoft Power Point,searching relevant websites and using web search engines, using

e-books and journals, using various tools and techniques for data analysis etc.)

Unit-8 Research Ethics:

(Concept of research ethics, types of plagiarism, avoiding plagiarism, plagiarism

checking, similarity reports, research ethics and qualitiesof a good researcher etc.)

Evaluation

Internal Assessment:
Paper Pattern

Max. Marks: 30

1. Assignment : 10Marks
2. Objective Test : 20 Marks




Final Assessment:

Paper Pattern
Time: 3 Hours
Max. Marks: 70
Q. 1 Attempt any two of the following (Unit-1&2). :15 Marks
Q.2 Attempt any two of the Following (Unit-3&4). :15 Marks
Q.3 Attempt any two of the following (Unit-5&6). :15 Marks
Q. 4 Attempt any two of the following (Unit-7&8). :15 Marks
Q. 5 Write short answers on any five of the following (Unit-1 to 8). :10 Marks
Note
Marks and Credit Ratio:

The total of 100 marks will finally be converted into 04 credits at the ratio of 25 marks for one
credit. (In case of the fractional score of marks, the calculation of every credit shall be done as
follows. The marks in the ratio of 0 to 12.5 value will be treated as 'zero' credit and the marks in
the ratio of 13 to 25 value will be treated as 'one' credit.)
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9. Eliot, Simon and W. R. Owens (4th edn. 1998), A Handbook to Literary Research, New
York: MLA Association

11. Gupta, R. K. (1971), American Literature Fundamentals of Research, ASRC Hyderabad
Reference Sources in English Literary Studies, New York: MLA of America

13. Hunt, Andy (2005), Your Research Project, New Delhi: Foundation Books

14. Kothari,C.R. (1985), Research Methodology: Methods & Techniques, Delhi:

16. Litosseliti, Lia (2000), Using Focus Groups in Research, British Library Cataloguing
17. Miller, R. H. (1995), Handbook of Literary Research, Methuen

18. Mishra, D. S. (1989), A Grammar of Literary Research, New Delhi: Harman Publishing
House

19. Oakman, Robert L. (1984), Computer Methods for Literary Research, Athens: University of
Georgia Press

20. Rahim, F. Abdul (1996), Thesis Writing-A Manual for Researchers, New Delhi: New Age
International Ltd

21. Rajannan, B. (1968), Fundamentals of Research, ASRC Hyderabad
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Bareilly: Prakash Book Depot

23. Seliger (2001), Second Language Research Methods, Oxford University

24. Sinha, M.P. -Research Methods in English

25. Winkler, Anthony C. & Accuen, Jo Roy (2003), Writing the Research Paper, Thomson
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Course 2: Attending at least One Seminar/Conference/Workshop
(National/International)
Total Credits: 1 Marks: 25

The research scholar has to attend one national or international seminar or conference or
workshop related to his/her topic or subject to earn one credit under this course. The institutes
must verify the documents or proofs of attendance before awarding credits to the scholars.

Documents for Verification

e Attendance certificate OR Letter of attendance issued by the organizers




Course 3: Subject Specific Advanced Course (Literature)

Total Credits: 4 Marks: 100

Objectives

1. To acquaint the students with the latest approaches to literature
2. To enable them to apply these approaches to literary pieces

3. To inculcate the habit of doing background reading with the help of various conventional
and technological sources

Contents

Unit-1 Approaches to Literature:
The teacher/s will thoroughly discuss the approaches pertaining to the following areas.

a: Formalism and Structuralism

b. Post-Structuralism-

c. Deconstruction

d. Feminism

e. Postcolonialism

f. Cultural Studies

g. Eco-criticism and Environmental Humanities
h. Queer Theory

1. Digital Humanities

J- Overview of Indian Literary Theory

Unit-2 Application of Approaches:

Each student will be required to apply at least one approach to a literary piece like short
story, poem, one-act play, novel and play or to the English language used in literature,
journalism and other media, the internet, day-to-day conversations, etc. The concemed
teacher/s will demonstrate how to apply these approaches.

Unit-3 Potential Research Areas in English Literature:

On the basis of Unit-1 and Unit-2, the teacher/s will discuss the potential research areas and
various possibilities of research in literature. Also,the possibilities of interdisciplinary and
multidisciplinary research will be discussed in this unit.




Unit-4 Survey of Relevant Literature:

Each student will be required to make a survey of literature related to an area of his/her interest
under the guidance of the concerned teacher/s. This will include the use of various sources like
libraries, websites and search engines.

Evaluation

Internal Assessment:

Course 3: Subject Specific Advanced Course (Literature)

Total Marks: 30
Assignment (on Unit 2) : 10 Marks
Objective Test : 20 Marks

Final Examination:

Course 3: Subject Specific Advanced Course (Literature)

Total Marks: 70

Time: 3 Hours Max. Marks 70
Q.1 Answer any two of the followingquestions on Unit One. 20 Marks
Q.2 Answer any two of the following questions on Unit Two. 20 Marks
Q.3 Answer any two of the following questions on Unit Three. 20 Marks
Q.4 Answer any two of the following questions on Unit Four. 10 Marks
Note
Marks and Credit Ratio:

The total of 100 marks will finally be converted into 04 credits at the ratio of 25 marks for one
credit. (In case of the fractional score of marks, the calculation of every credit shall be done as
follows. The marks in the ratio of 0 to 12.5 value will be treated as 'zero' credit and the marks in
the ratio of 13 to 25 value will be treated as 'one' credit.)
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Course 4: Subject Specific Advanced Course (Language)
Total Credits: 4 Marks: 100

Objectives

1. To acquaint the students with the latest approaches to language

2. To enable them to apply these approaches to language and language teaching

3. To inculcate the habit of doing background reading with the help of various conventional
and technological sources

Contents

1. Unit-1Approaches to Language and ELLT:
The teacher/s will thoroughly discuss the theories and the approaches pertaining to the

following areas.

Phonology

Phonetics
Morphology

Syntax

Semantics

Pragmatics

Discourse Analysis
ELLT

Historical Linguistics
Sociolinguistics
Psycholinguistics
Computational linguistics
Literary Linguistics
Conversation Analysis
Dialectology
Language Acquisition

Unit-2 Application of Approaches:
Each student will be required to apply at least one approach to use of English
language in literature, journalism and other media, day-to-day conversations etc. or
apply any one of the approaches to language teaching. The concerned teacher/s

will demonstrate how to apply these approaches.




Unit-3 Potential Research Areas in English Language:

On the basis of Unit-1 and Unit-2, the teacher/s will discuss the potential research areas

and various possibilities of research in language. Also,the possibilities

interdisciplinary and multidisciplinary research will be discussed in this unit.

Unit-4 Survey of Relevant Literature:

of

Each student will be required to make a survey of literature related to an area of his/her

interest under the guidance of the concerned teacher/s. This will include the use of

various sources like libraries, websites and search engines.
Evaluation

Internal Assessment:

Course 4: Subject Specific Advanced Course (Language)

Total Marks: 30
Assignment (on Unit 2) : 10 Marks
Objective Test : 20 Marks

Final Examination:

Course 4: Subject Specific Advanced Course (Language)
Total Marks: 70

Time: 3 Hours

Q.1 Answer any two of the followingquestions on Unit One.
Q.2 Answer any two of the following questions on UnitTwo.
Q.3 Answer any two of the following questions on UnitThree.
Q.4 Answer any two of the following questions on UnitFour.

Note

Marks and Credit Ratio:

The total of 100 marks will finally be converted into 04 credits at the ratio of 25 marks for one
credit. (In case of the fractional score of marks, the calculation of every credit shall be done as

Max. Marks 70

20 Marks
20 Marks
20 Marks
10 Marks

follows. The marks in the ratio of 0 to 12.5 value will be treated as 'zero' credit and the marks in

the ratio of 13 to 25 value will be treated as 'one' credit.)
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Course 5: Research and Publication Ethics

Total Credits: 2 Marks: 50

Objectives:
e To gain insight into the ethical considerations involved in research and publication.
® To foster a strong sense of research integrity among scholars.
® To recognize and address research misconduct and identify predatory publications.

® To become familiar with indexing and citation databases, open access publications, and
research metrics such as citations, h-index, and impact factor.

® To understand the use of plagiarism detection tools.

Contents

Unit I: Introduction to Research Ethics and Integrity 5 hrs

e Definition and importance of research ethics

o Historical context and key milestones in research ethics

e Definition and importance of research integrity

e Truthfulness and accuracy in data collection, analysis, and reporting
e The role of reproducibility and transparency

Unit II: Research Misconduct 5 hrs

e Definitions and examples of research misconduct (fabrication, falsification, plagiarism -
redundant publications, duplicate and overlapping publications etc. )

o Consequences of misconduct for researchers and the scientific community

e Procedures for reporting and addressing misconduct

Unit I11: Authorship and Publication Ethics 2 hrs
e Criteria for authorship and contributors

o Responsibilities of authors, reviewers, and editors
o Handling conflicts of interest and disclosures

Unit IV: Predatory Publishing and Misleading Journals 3 hrs
o Characteristics of predatory journals and publishers

e How to identify and avoid predatory practices
o Strategies for ensuring publication in reputable journals




Unit V: Indexing and Citation Databases S hrs

e Overview of indexing databases (e.g., PubMed, Scopus, Web of Science)

o Citation metrics and their role (e.g., impact factor of journal as per Journal Citations
Report, SNIP, SJR, IPP, Cite Score - Metrics: h-index, g index, 110 Index, altmetrics)

e Understanding open access and its impact on research dissemination

Unit VI: Plagiarism and its Detection S hrs
e Definitions and types of plagiarism
e Tools and techniques for detecting plagiarism
o Strategies for avoiding plagiarism and ensuring originality
Unit VII: Regulations and Guidelines 5 hrs
e Overview of relevant regulations and guidelines (e.g., Belmont Report, Declaration of
Helsinki)

o Institutional policies and procedures
o International standards and agreements

Evaluation

Internal Assessment:

Course 5: Research and Publication Ethics

Total Marks: 15
Objective Test : 15 Marks

Final Examination:

Course 5: Research and Publication Ethics

Total Marks: 35

Time: 3 Hours Max. Marks 35

Q.1 Answer any two of the following questions on Unit One & Two. 10 Marks
Q.2 Answer any two of the following questions on Unit Three & Four 10 Marks
Q.3 Answer any two of the following questions on Unit Five and Six 10 Marks
Q.4 Answer any one of the following question on Unit Seven 05 Marks




Note
Marks and Credit Ratio:

e The total of 50 marks will finally be converted into 02 credits at the ratio of 25 marks for
one credit. (In case of the fractional score of marks, the calculation of every credit shall
be done as follows. The marks in the ratio of 0 to 12.5 value will be treated as 'zero' credit
and the marks in the ratio of 13 to 25 value will be treated as 'one' credit.)
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Course 6: Topic Related Seminars, Field Work, etc.

Total Credits: 1 Marks: 25

Objectives

1. To enable the students to undertake focused background reading
2. To enable them to use various tools and materials for research
3. To enable them to make effective presentations

Contents

This paper will be conducted in the form of field work, seminars, presentations etc.

Evaluation
Each student will be required to complete three assignments as follows.

1. Assignment-1 (05 Marks)
Preparing anexhaustive bibliography (including online sources) related to the research area

2. Assignment-2 (10 Marks)
A seminar (PPT) on the analysis of works/data related to the student’s research topic

3. Assignment-3 (10 Marks)
Presentation of Research Paper based on the student’s research topic
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Savitribai Phule Pune University Pune
Ph.D. Course Work Syllabus - Economics (16 Credits)
(w.e.f. 2024-25)

Preamble

As per the University Grants Commission (UGC) guidelines the students who have
admitted for Ph.D. in Economics will have to complete course work for one semester
duration. The course work shall be treated as prerequisite for the Ph.D. Program. The
course will have 16 credits.

The Ph.D. Course work shall consist of the following components;

Course Name of the Course Credits Marks

Research Methodology

(Including Quantitative methods, Computer
Course 1 | applications, review of published research in the 04 100
relevant field, training, fieldwork, writing of
research proposal for obtaining financial assistance
from national funding agencies, etc.)

Attending at least One
Course 2 | Seminar/Conference/Workshop 01 25
(National/International)

Course 3 | Subject Specific Advanced Level Course - | 04 100
Course 4 | Subject Specific Advanced Level Course - 11 04 100
Course 5 | Research & Publication Ethics 02 50
Course 6 ii(:gg:r?]iecril ;{;a;gx\r;%{ Industrial Visit Report / 01 o5

Total 16 400

R
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Syllabus

Course 1: Research Methodology
Credits: 04 Marks: 100
Course Objectives:
1) To Provide Research Methodology knowledge to the students

2) To skill the students towards the quantitative and qualitative methods used in
research

3) To train the students towards the research techniques used in research.

4) To train the students towards the computer applications and its use in research.
5) To teach the students fundamentals in report writing

6) To introduce the students to national level research funding institutions.

Units and Contents

Unit 1 - Introduction 12 Hours
1.1 - Meaning & Concept of Research
1.2 - Types and approaches of Research
1.3 - Importance and Limitations of research in Social Sciences
1.4 - Review of published research
Unit 2 - Research Design & Sampling 16 Hours
2.1 - Defining the research problem
2.2 - Steps in research designing
2.3 - Good research design
2.4 - Sampling for research — Steps in research sampling
2.5 - Methods for sampling — Random and Non-Random Methods
2.6 - Characteristics of Good Sample for research
Unit 3 - Data Collection for Research 14 Hours
3.1 - Types of Data: Primary and Secondary
3.2 - Methods to collect primary data.
3.3 - Difference between Questionnaire and Schedules
3.4 - Collection of secondary data
Unit 4 - Data Processing 18 Hours
4.1 - Processing Operations for Primary Data

4.2 - Basic statistics in research — central tendency, dispersion, asymmetry,
relationship, etc.

4.3 - Simp@lyﬁs.
a1,
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4.4 - Hypothesis testing — methods.

4.5 - Use of Computer Applications — MS-Excel, Open-source software for data
processing
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16. Thakur Devendra (2009), “Research Methodology in Social Sciences”, Deep and
Deep Publications, Delhi.

17. Young P.V —Scientific Social Survey and Research”, Prentice Hall,India
U Cf»&zd/
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18. Aaglave Pradeep, (2020), “Samajik Sanshodhan : Paddhatishastra Wa Tantre”,
Shree Sainath Prakashan, Nagpur.

Pattern of Evaluation:

Time: 3 Hours
Total Marks: 100 (Minimum Passing Marks: 40%)

Question Paper Pattern -

Q1. Answer the Following Multiple Choice Questions (Any 10 out of 12) 20

Q2. Write a note on the adoption of quantitative methods. 20
OR

Write a note on the use of computer applications in research 20

Q3. Review of Literature on research topic 20

Q4. Prepare a research proposal 40
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Course 2:
Attending at least One Seminar/Conference/Workshop (National/International)
Credits: 01 Marks: 25
Nature of the Course:
Students admitted for Ph.D. program in Economics have to attend/ participate in

the seminars at state/national/International level organized by various educational
institutes. The certificate of Participation/Attendance will have 25 Marks which is equal to

One Credit.
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Course 3
Subject Specific Advanced Course - |
Theories in Economics
Credits: 04 Marks: 100

Objectives:
1) To introduce economic theories to the students
2) To develop ability among the students in response to theories in economics
3) To introduce basic principles of theories in economics to the students
4) To explore theoretical base for research in economic

Units & Contents

Unit 1 - Theories of Economic Growth 16 Hours
1.1 - Classical Theories — Adam Smith, David Ricardo, Malthus
1.2 - Harrod-Domar Model, theory of Big Push
1.3 - Lewis theory of economic development
1.4 - Neoclassical theory — Robert Solow
1.5 - New Growth Theory
Unit 2 - Theories of International Trade 14 Hours
2.1 - International Trade and Economic Growth
2.2 - The Heckscher-Ohlin Theorem
2.3 - Product Life Cycle and Technology Gap Models
2.4 - Krugman’s New Economic Geography
Unit 3 - Public Finance and Welfare 15 Hours
3.1 - Economic Activities of the State
3.2 - Principle of Maximum Advantage
3.3 - Public Revenue Policy
3.4 - Public Expenditure Policy
Unit 4 - Market Economics 15 Hours
4.1 - Consumer Behaviour — Utility, Consumer Surplus
4.2 - Demand analysis — Law of Demand, Elasticity of Deman — Types
4.3 - Supply Analysis — factors of production, cost & revenue concepts
4.4 - Laws to returns, Law of variable proportions

References:

1. Thirlwall, @Edition), Growth and Development, Macmillan, U.K.
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. Todaro, M.P. (1996), (6th Edition), Economic Development, Longman, London.
. International Economics Srivastava, O.S Kalyani Publishers 2012 Ludhiyana
. International Economics Soderston, Bo the Macmillan Press Ltd 2005 London

. Musgrave, Richard A and Musgrave, Peggy B (1989), Public Finance in4. Theory
and Practice, Tata McGraw Hill, New Delhi.

6. Advanced Economic Theory Ahuja H.L. S. Chand & Company Ltd. 2004 New
Delhi

7. Micro Economics D.N. Dwivedi Pearson Publication 2011 New Delhi

8. Advanced Microeconomic Theory Misra S.K. and V.K. Puri Himalaya Publishing
House 2001 New Delhi

9. Micro Economics Mansfield, E. W. W. Norton and Company 1997 New York

g B~ W DN

Pattern of Evaluation:
Time: 3 Hours
Total Marks: 100 (Minimum Passing Marks: 40%)
Question Paper Pattern and Marks

Q1. Answer the Following Multiple Choice Questions (Any 10 out of 12) 20
Q2. Answer the Following Questions (Any Five out of Six) 30
Q3. Answer the Following Questions (Any Five out of Seven) 50
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Course 4
Subject Specific Advanced Course - 11
Development Economics
Credits: 04 Marks: 100

Objectives:

1) To develop an ability among the students to evaluate nexus between agriculture
growth and economic development

2) To evaluate the role of labour issues in economic development
3) To understand sources and changing structure of financial institutes in India
4) To Have a Review of development strategies in India

Units & Contents
Unit 1 - Agriculture and Economic Development 15 Hours
1.1 - Role of Agriculture in Economic Development
1.2 - Changing Status of agriculture in economic development
1.3 - Climate change and agriculture in India
1.4 - Barriers in agriculture development
1.5 - Agriculture Marketing and Agricultural Prices in India.
Unit 2 - Labour and Employment 15 Hours
2.1 - Meaning and concept of Labour
2.2 - Labour Economics — Nature, Scope and Importance
2.3 - Labour Market in India — Characteristics
2.4 - Labour Force and Work Force: Meaning and nature
2.5 - Formal and informal employment — status and problems
Unit 3 - Banking and Finance in India 15 Hours
3.1 - Structure of Financial System in India
3.2 - Financial Sector reforms in India
3.3 - Growth of Banking and non-banking financial institutions in India
3.4 - Growing Importance of Insurance
Unit 4 - Development Strategies in India 15 Hours
4.1 - Replacement of planning commission by NITI Ayog
4.2 - Poverty Eradication programmes — Food security, Awas Yojna
4.3 - Employment Generation Programme — for Rural and Urban
4.4 - Promotion to industrial output
4.5 International agreements and foreign trade policies
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References:
1. Lekhi R.K. & Singh J. (2013),'Agricultural Economics', Kalyani Publisher, New
Delhi.
2. .Reddy, Ram, Sastry & Devi (2010), 'Agricultural Economics', Oxford & IBH
Publishing Co. Pvt.Ltd., New Delhi.
3. R.G. Desai (2001), 'Agricultural Economics- Madels Problems and Policy Issues'
Himalaya Publishing House, Mumbai.

4. Keynes, J. M. (1935). The General Theory of Employment, Interest and Money.
Atlantic Publishers and Distributors (P) Ltd, New Delhi, India.

5. Roy B Helfgott: Labour Economics. Random House New York (1973).

6. Ahluwalia I.J. (1985), ‘Industrial Growth in India’ Oxford University Press, New
Delhi.
7. Barthwal R.R. (2019), ‘Industrial Economics,” New Age Publications

Pattern of Evaluation:
Time: 3 Hours
Total Marks: 100 (Minimum Passing Marks: 40 %)
Question Paper Pattern -
Q1. Answer the Following Multiple Choice Questions (Any 10 out of 12) 20
Q2. Answer the Following Questions (Any Five out of Six) 30
Q3. Answer the Following Questions (Any Five out of Seven) 50
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Course 5
Research and Publication Ethics
Credits: 02 Marks: 50

Notification

UGC mandated a Two-Credit course on Research and Publication Ethics From the
academic year 2021-22, the Centre for Publication Ethics (CPE) is conducting University
Grants Commission approved (UGC Notification - D.O.No.F.1-1/2018) (Journal/CARE) a
two-credit course entitled “Research and Publication Ethics” (RPE) for all registered Ph.D.
students for pre-registration course work (SPPU circular no. 103/2021 dated 8th April
2021).

Overview:

This course has total six units focusing on basics of philosophy of science and
ethics, research integrity, publication ethics. Hands-on-sessions are designed to identify
research misconduct and predatory publications. Indexing and citation databases, open
access publications, research metrics (citations, h-index, Impact Factor, etc.) and
plagiarism tools will be introduced in this course. More details about the course are
mentioned below:

Objectives:
1) To create awareness among students about ethical practices in research work
2) To promote them to adopt ethical ways in research

3) To alert them from drawbacks of malpractices in research and its side effects for
them

4) To explain them the benefits of research based on ethics
Course Level: Two Credit course (30 hrs.)
Course code: CPE-RPE
Eligibility: Registered Ph.D. students
Number of seats: As per University rules
Fees: As per University rules
Faculty: Interdisciplinary studies
Course duration: One month
Start date: As per University notes

Qualifications of faculty members of the course: Ph.D. in relevant subject areas having
more than 10 years of teaching experience.

Pedagogy: Onlln/e@wlscu35|ons and online practice sessions.
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Evaluation: Continuous assessment will be done through tutorials, assignments, quizzes,
and group discussions. Weightage will be given for active participation. Final online
examination will be conducted at the end of the course as per the university rules and
regulations.

Online Registration:

http://bcud.unipune.ac.in//PHDTracking/PhdStud Signup/Login.aspx

Syllabus Link: Course structure
https://ugccare.unipune.ac.in/Appsl/content/files/December%202019%20syllabus-rpe-

ugc.pdf
References:

1.

Singh, Ahlawat, Sharma (2023), Research & Publication Ethics, S. Chand & Sons
Ltd, New Delhi.

. Sadhu AN, Amarjit Singh (2007),“Research Methodology in Social Sciences”,

Himalaya Publishing House, New Delhi.

. Kurein C. T. (1973), “A guide to research in Economics”, Sangam Publishers for

Madras Institute of Development Studies, Madras.

. Devendra Thakur (2009), “Research Methodology in Social Sciences”, Deep &

Deep Publications, Delhi.

. G.R. Basotia, K.K.N. Sharma (2009), “Research Methodology”, Mangal Deep

Publications, Jaipur.

. Kothori C.R., Gaurav Garg (2019),“Research Methodology”, New Age International

Publishers, New Delh.

. Gopal M.H. (1971), “Introduction to Research Procedure in Social Sciences”, Asia
Publishing House.

. Yogita Sharma, Arti Sharma (2021), Research & Publication Ethics, Kalyani
Publication.
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Course 6
Pedagogical Training /Industrial Visit Report/Assessment Statement
Credits: 01 Marks: 25

The nature of the course will be in the form of report preparation on the basis of
industrial/field visits OR participation in pedagogical training programmes.

Pattern of Evaluation:

The students will have to complete any one of the following assignments.
Submission of the assignment will carry 25 marks of the course.

1) A study report on an industrial/Field visit
2) A book review on any of the reference books in economics
3) A PPT presentation on any topic in economics.
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