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Subject Prerequisites

To stu i ' ith Statistics as
dy this subject, a student must have completed a four-year B.Sc. (Honours) degree with Statistics as the

major subject.

Course Structure
d on Choice Based Credit System (CBCS) structure developed by the University.

tour compulsory or elective core courses of Statistics in both semesters. In each semester, there
search project of 04 credits.

The courses will be base
There will be

will be one re

Programme Outcomes (POs)
. with Statistics) should have the knowledge of different concepts and
techniques of Statistics and data analytics and ability to apply this knowledge in various fields of government

and private sectors such as banking, medical, defense, agriculture etc. Students may pursue their future career
in the field of data analysis and Research.

Students having Degree in M.Sc. (

Programme Specific Qutcomes (PSOs)
After completing M Sc. (Statistics) One Year Program, the student should have
PSO-1: Knowledge and expertise of different applied univariate and multivariate concepts, methodologies and
tools of Statistics.
PSO-2: Ability to collect, validate and analyze data by using appropriate statistical techniques.
PSO-3: Ability to provide information in different forms including graphical representation,
numerical and theoretical description etc. in an efficient manner.
PSO-4: Ability to understand the nature of the data and identify and solve a wide range of real life problems
related to Statistics.
PSO-5: Knowledge of applied statistical techniques and statistical software including programming
language (e.g. C, R, Python and SPSS).
PSO-6: Capability to use appropriate statistical skills for solving problems of interdisciplinary areas
including finance, health, agriculture, government, business, industry, medical.
PSO-7: Ability to understand and compete with the challenges to fulfill the demand of the government and
non-government sectors in terms of conducting survey and data analysis in a professional manner.
These techniques will be helpful to generate the employability skills in the students.
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DETAILED COURSES OF STUDY FOR

ourse Code: -

Need of the Co

and failure testing in design and production of products or servic
Objective of the Course- The objective of the course is to have

Programme/Class: M.Se. | yYear: First |

FIRST SEMESTER

Subject; STATISTICS

M.Sc. (STATISTICS) One Yea

r Prugramrﬂf

Semester: First

lcburscfi{ié Quality Control & Reliability Engineering

urse: In engineering and manufacturing, the knowledge of thi
es to meet or excee

the quality of a product and to increase the reliability of a device/system.
Course Outcomes:

COIl- It provide

CO2- It is helpful for the quality controller to understand and use the concept 0

industries

ICO3- Students will be able to ap
CO4- It is completely the job-oriented course.

s the knowledge of the quality control techniques.

Credits: 04

Core: Compulsory

Max. Marks: 100 iMin. Passing Marks: .........

he knowledge of various

ply the knowledge of reliability engineering in designing of the

methods to

S couréé deals with assurance

d customer requirements. '

control

f statistical quality control in

product.

Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0.

Unit

Topic

No. of
Lectures

|
l
—_—
I

|
|
' Quality Control: ~ Concept of quality and meaning of control,
Product and Process controls. Concept of 3-sigma limits. Modified
and Specifications limits, Different types of control charts like X,
R. np. p and ¢ with their applications in industry.

12

11

—

I1]

I

100% inspection sampling, sampling inspection v/s 100%
inspection. Single, Double, Multiple and sequential sampling plans
for attributes. OC, AOQL, ASN and ATI curves. Concept of
producer’s and consumer’s risk, AQL and LTPD. Variable

sampling plans.

12

Reliability Theory: Concepts of reliability, point wise and steady
state availabilities, hazard rate, failure and bath-tub failure rate
curve. Constant, linearly increasing and non-lincar increasing

Gamma, normal, log-normal and truncated normal failure laws.
Mean time to system failure (MTSF) and mean time between
failures. Series, parallel, k-out of n, series-parallel, parallel-series,
and non-series parallel configurations. Concept of redundancy,

comparison of component, unit and standby redundancies.

hazard models.

12
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3.

Suggested Readings:
L

5

Analysi_s—o—f'_re_l_ia_biiily and MTSF of n-unit standby redundancy. T
Concepts of repair and preventive-maintenance (P.M.). Analysis
of-n non-identical unit series system with constant failure and |
repair rates, two identical unit active and passive redundant |
systems with constant failure and repair rates. Concepts of
imperfect switching device, priority and non-priority repairs,
preemptive repeat and preemptive resume repairs.

12

Montgomery, D.C. (2019). Introduction to Statistical Quality Control, 8th edition. Wiley.
Duncan, A.J. (1986). Quality Control and Industrial Statistics, 5th edition. Richard D. Irwin.

Goon, AM., Gupta, MK. & Dasgupta, B. (2002). Fundamentals of Statistics, Vol. II, 8th edition. The

World Press, Kolkata.
Srinath, L.S. (2005). Reliability Engineering, 4th edition. Affiliated East-West Press.

r————_._________________‘"_ I

Balagurusamy, E. (1984, latest reprint 2017). Reliability Engineering. McGraw-Hill Education (India).

Barlow, R.E. & Proschan. F. (1996). Mathematical Theory of Reliability, Classics in Applied Mathematics|

reprint. SIAM.
Frankel. E.G. (1988). Systems Reliability and Risk Analysis, 2nd edition. Kluwer Academic.

Ebeling. C.E. (2010). An Introduction to Reliability and Maintainability Engineering, 2nd edition.

Waveland Press.
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l year: First |
(. STATISTICS J—

stical Inference

nggﬂi me/Class: M.Sc.
I Subjec
ed Stati

Course Title: Advanc¢

Course Code: -
cach @ decision

f the sequential

the proccdu re to r

drawn by the us€ © .
netric stalistical tools li c- |
he characteristlcs of |

_a-liong-ljf_:quired by
inferences can be
non-paral
fer about t

Need of the Course: Someiimc_s. the number of observ

is not fixed in advance of the experiment. In such cases,

procedure. More so, when we do not know the form of the populauom .
used to In

Sign. Run, Median. Mann-Whitney, K-S and Chi-square tests are

the population.

Objective of the Course- The aim of the course is to
OC and ASN functions, loss an

tatistics

e of the inferemial S

ledg
ples non-

provide deeper know
ns, one, tWo and k-sam

such as sequential estimation, d risk functio
parametric tests.

Course Qutcomes:

CO1- The Student will learn to analyze and sO
CO2- The knowledge of sequential analysis wil

statistical inference.

while testing of sophisticated

lve the fundamental problems of
| be helpful in decision making

have better

items.

CO3- Non-parametric t
opportunity to get job in medical fields.

04- This course is mainly designed to provide em
redits: 04

Max. Marks: 100

i Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0.
T
No. of

Unit TOpiC
Lectures
.=

ests are widely used for analysing survival data, hence, students

ployability skills to students.
ore: Compulsory

Min. Passing Marks: «..eceeee

Decision Theory: Loss function, Risk function, Randomised and
| Non-Randomised Decision Rules. Admissible Decision Rule, 20
Complete, Essential complete and minimal complete classes of
decision rules and their relationship, Minimax and Bayes decision
rules. Estimation testing viewed as decision rule problem, Bayes
1___ and minimax estimators. Minimax and Bayes tests in simple cases.
Sequential Analysis: Sequential probability ratio test and their
1 & 111 applications to Binomial, Poisson, Normal, Exponential and
Gamma. O.C. and A.S.N. functions and their applications,
termination theorem of SPRT with probability one. Wald’s
fundamental identity and its uses. '
Non-Parametric Inference :Probability Integral Transformation, 20
IV& V Estimation Of Quantiles, Construction of Confidence Interval for
Population Quantiles, Estimation & Testing, Test for Randomness,
Lces(lji::s::stonwl?:;sm;&n z:ﬁjn 1'ﬁf/';:n* one & two samples problems,
e A ann-Whitney tests. Kolmogorov-
Smirnov test for one and two samples. l

“ W A .

20




Suggeste( Readings:

FLU N~

Wald, A, (1947, Sequentig|
erguson, T

Analysis. John Wiley & Sons (Dover reprint, 2004).
S. (1967), Math

: mic Press.

ematical Statistics: A Decision 'I'heoretlc‘AppmaC}:' X}dc:id:n CRC Press.
Gibbons, J.p, & Chakrabortj, S, (2021). Nonparametric Slatisti(.:ul Inference, '61,-:1: Siences: Bnd editibii
Siegel, §. & Castellan, N.J. (1988). Nonparametric Statistics for the Behavioral ¢ |
MeGraw-Hij|. ) " Statistics. 3rd edition.
Mood, A.M., Graybill, F.A. & Boes, p.c. (1974). Introduction to the Theory of Statis
McGraw-Hjj).
Goon, AM., Gu
Inf‘erence), 3rd e
Rohatgi,
Wiley.

. isti ition. Sultan Chand
Gupta, S.C. & Kapoor, VK. (2020). Fundamentals of Mathematical Statistics, 12th editio
& Sons,

},&\/ %@ L e

isti . 11 (Statistical
P& M-K. & Dasgupta, B. (2005). An Outline of Statistical Theory, Vol. II (
dition. The World Press, Kolkata.

VK. & Saleh, A.K.Md.E.

, foth d edition.
(2015). An Introduction to Probability and Statistics, 3r

I
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e O IS
- E’ fm_nc!(lasg; M.Se. ‘ Year: First Semester: First
— Subject: STATISTICS '
Course Code- : 1
B l Course Title: Operations Research

|
iNoed of the Course: |
Objective of the Co
solution in the conte
Course Outcomes:

COI- The Student wi] le

Itis pure

ly applied course having wide applicability towards business/industries.
urse-

To provide the ideas of formulating mathematical modelling and their optimum
Xt of practical problems belonging to Govt./Pvt. Sectors.

oo arn to understand the concepts of allocation and transportation problems.
k‘ <= The knowledge of |pp Wwill help the students to formulate the real ife problems in mathematical forms.
CO3- The knowledge of various queuing models has wide applications in service sector.

This course is mainly designed to provide the skills of solving assignment, transportation and
maintenance problems.

CO4-

Credits: 04 . o

mg.hﬂiarks:_ 100 o

Total No, oFIEéﬁrg-ﬂto_riaEPEzclﬁal_(in hours per week): 4-0-0.

ol No.of Lectures Tuorias - |
Unit ‘

_Toﬁ_ No. of
Lectures |

Iﬂntl"(:u:llmﬁc:m: Definition and scope of operations research, Different

types of models used in OR. Various phases of OR.
Allocation Problems: Mathematical formulation of L.P.P, Graphical ‘
imethod tosolvea L.P.P, Convex set, Convex combination and extreme:r 12 I
points. Simplex method to solve a L.P.P with slack, Surplus and
fAniﬁciaI variables. Construction of dual of a L.P.P. _!
Inventory Control: Problems of inventory and the various costs
ssociated with inventory control. EOQ models with uniform/non-
uniform rate of demands when shortages are allowed and not allowed
while the replenishment of inventory is instantaneous. EOQ models
| . . 12
with uniform rate of demands when shortages are allowed/not allowed
and replenishment of the inventory is non-instantaneous. Single period
inventory models with no set up cost and demand rate
discrete/continuous r.v. Newspaper Boy problem.
Transportation Problem: Mathematical formulation of a
111 transportation problem, Northwest corner rule, unit cost penaltyg
method and method of matrix minima, Optimality test, Unbalanced "
transportation problem, Degeneracy in transportation problems,
Assignment Problems: Assignment problems, formulation of the
| problems and their solutions, Unbalanced Assignmenl_probleﬂs.
Game Theory: Criteria of pure and mixed strategies, pay-off matrix B
v and saddle point. Solution of zero sum two person games- 2x2, 2xn,

——

11

is

se

mx2, mxn by minimax and maximin technique, arithmetic method, 12
algebraic method, dominance principle, graphical method matrix
method, sub-game method and linear programming techniques.

¥ %%mm%ﬂg
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5 b)_.f\)

T

Sug_g_e;st_e_d__REiidings:

mﬁl_e;r; - ‘Introduction of the qucuhig sy_stcm. Various
Components of g queueing system. Pure Birth Process; Pure Death -
Process, Bir and Death Process, M/M/1 , M/M/1(Generalised).

MM/ FCFS/K /oo, M/M/C, Ample Server models, Erlang's loss
Mmodel, Machine repair problem,

Swarup, K. Gupta, p.

d Sultan Chand & Sons,
K., and Man Mohan (2019). Operations Rescarch, 20th Ed., Sultan Chan
New Delhi.

Taha, H. A. (2022). Operations Research: An Introduction, 11th Ed., Pearson [f(.il-ICfllI(‘m. l.l.()l:ltin;)zjh‘i,
Sharma, J. K. (2024). Operations Research: Theory and Applications, 7th ‘Ed.: I'rinity Pr;!:;- o Nl
Sharma, S. D. (2017). Operations Research: Theory, Methods and Applications, |15th Ed.,
Ram Nath & Co., Meerut.

, 'd., McGraw-Hill
Hillier, F. S., and Lieberman, G. J. (2021). Introduction to Operations Research, 11th Ed., |
Education, New York.

Gass, S, 1.

|
) ications, Mineola,|
(2003). Linear Programming: Methods and Applications, 5th Ed., Dover Publications, Mi _
NY.

(B ineola, NY.
Saaty, T. L. (2004). Mathematical Methods of Operations Research.. Dover PUb“cauEFS;,M]neghichestcr,
Jones, A. J. (2000). Game Theory: Mathematical Models of Conflict, Horwood Publishing,

UK. 5\)&/% % Bl

==
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Pl‘ngal‘l'll'[‘lef’_C—la_s;s_:l—Vl:SE: . ] Year: First Semester: First e

- Subject: STATISTICS I

Course Code: '
¢ Code: - Course Title: Advanced Bayesian Statistics

|

:ﬁt‘cd of the Course: To understand statistical inference from the Bayesian perspecti
I[kum\'lcdgc of prior and posterior distributions, Bayesian estimation, credible intervals,
decision theory.

Objective of the Course- The course objectives are:

e To formulate Bayesian methods for parameter estimation and hypothesis testi
» To understand and apply Bayesian inference, decision theory. and comp

ve. one should have the

hypothesis testing. and,

ng.
utational technigues in

_ statistical analysis.

Course Qutcomes:

CO1- Understand the fundamentals of Bayesian inference.

k02- Apply Bayesian methods for parameter estimation.

CO3- Construct Bayesian credible intervals and posterior distributions.

EO-‘&- Perform Bayesian hypothesis testing using computational techniques.

CO5- Apply Bayesian methods in insurance, finance and risk analysis.

Credits: 04 Core: Elective .
Max. Marks: 100 Min. Passing Marks: ....ceeue |

Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0.

No. of
Lectures

Unit Topic

[_ Bayes Estimation: An outline of Bayesian framework, Bayes
I Theorem, Types of priors, Conjugate prior, proper and improper |
' prior, subjective prior etc., Methods of obtaining priors. |
Types of loss functions, Squared error loss function, Absolute error 12
11 loss. O-1 loss, Asymmetric loss functions such as LINEX and
Entropy loss functions, Mixture of loss functions, |
Computation of posterior distribution, Bayesian calculations, 12 '
111 Monte Carlo Technique, Approximation methods, Empirical
method, Gibbs sampler. ‘
N Bayesian Interval Estimation: Credible Intervals. Highest 12 |
IV Posterior Density Regions, Interpretation of the Confidence
Coefficient of an Interval & its Comparison with the Coefficient
of Classical Confidence Intervals.
— | Bayesian Hypothesis testing: Specification of the Appropri'ﬁte 12
\% Form of the Prior Distribution for a Bayesian Testing of
Hypothesis Problem, Prior QOdds, Posterior Odds, Bayes Factor,
Bayesian Information Criterion(BIC).

‘% Ll

12

Page | 11



Suggesteq Readingy —— —
l' Bansal, AK. (2007), Bayesian Parametric Inference. Alpha Science / Narosa. I
% Berger, 1.0. (198s), Statistical Decision Theory and Bayesian Analysis, 2nd. <.:d|u0‘n. : pl“ ger. ‘
- Rober, CP.& Casella, G, (2004). Monte Carlo Statistical Methods, 2nd edition. Spnn%Lr.Ba . Datal
4. Gelman. A., Carlin. 1.B., Stern, H.S., Dunson, D.B., Vehtari, A. & Rubin, D.B. (2013). Bay |
Analysis, 3rd edition, CRe Press. |
S. Robert. C.P. (2007). The Bayesian Choice, 2nd edition. Springer. N i S
6. Rohatgi, v K. & Saleh, A. K Md.E. (2015). An Introduction to Probability and Sta S,
Wiley, o pr|
[ ; ical Statistics, 8th edi
- Hogg, R.V., McKean, 1.w. & Craig, A.T. (2019). Introduction to Mathematica
| Pearson.

8. Goon, AM.. Gu

‘g ttisticalf
pta, M.K. & Dasgupta, B. (2005). An Outline of Statistical Theory, Vol. I1 (Sta
Inference), 3rd e

dition. The World Press, Kolkata.

XN\/M% Bl
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Year: First
Subject: STATISTICS
Science & Official Statistics

ProgrEm_mTeETags_ : M.Se. |

Course Code; - | Course Title: Actuarial

_r_statist‘ic_alﬁ)al_s to study the agin
be formulated.

Need of the Course: One needs to develop and apply
covariates so that optimum financial policies for human life security can

bbj“ﬁ\’e of the Course- To introduce and expose students to application of statisti
their

to make them aware of various government statistical offices. their policies for

optimization.

Course Qutcomes:

COl- An Actuarial Science course is designed to teach the students ¢
Modelling and future risk predictions.

CO2- It deals with financial modelling. pricing and risk management, among others.

CO3- Students get the job opportunities in insurance industry.

CO4- The official statistics course teaches students about institutional, lega
aspects of official statistic in India.

Credits: 04

Max. Marks: 100

Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0.

Core: Elective

Min. Passing Marks: .ooeeee

Unit Topic

bout risk assessment. financial

| and organizational

L

No. of

Semester: First

g variables and there |

¢s in Actuarial field and
functioning with

Lectures

Utility theory, insurance and utility theory, models for individual
1 claims and their sums, survival function, curtate future lifetime,
force of mortality. Life table and its relation with survival function,
| examples, assumptions for fractional ages, some analytical laws of

mortality, select and ultimate tables.

12

Multiple life functions, joint life and last survivor status, insurance |

I and annuity benefits through multiple life functions evaluation for

special mortality laws

12

“Multiple decrement models, deterministic and random survivorship
groups, associated single decrement tables, central rates of multiple
decrement, net single premiums and their numerical evaluations.

I11

12

Distribution of aggregate claims, compound Poisson distribution
and its applications. Principles of compound interest: Nominal
and effective rates of interest and discount, force of interest and
discount, compound interest, accumulation factor, continuous |

1A%

compounding.

12

T Present official statistical system in India relating to poptfl'éti_én',
agriculture, industrial production, trade and prices, methods of
collection of official statistics, their reliability and limitation and
the principal publications containing such statistics, various official |
agencies responsible for data collection and their main functions,

12

|

G B




Functionsﬁ?@ﬁ?i:ﬁiﬁﬁ_dF(—‘ﬁ(T and NSSO, Agricultural
Statistics, areq and yield statistics. National income and its

Computation, utility and difficulties in estimation of national
income,

Sﬁﬁééstéﬁ Réall]ings: oo e g
I. Dickson, D.C.M,, Hardy, M.R. & Waters, H.R. (2020). Actuarial Mathematics for Life Conting
Risks, 3rd edition Cambridge University Press i
. . S8, ) ; . atics,
2. Bowers, N.L.. Gerber, H.U., Hickman, J.C., Jones. D.A. & Nesbitt, C.J. (1997). Actuarial Mathem
2nd edition. Society of Actuaries, Schaumburg, Illinois.

3. Deshmukh, S.R. (2022). Actuarial Statistics: An Introduction Using R, 2nd edition. Universities Press. |
4. Deshmukh, S, (2012). Multiple Decrement Models in Insurance. Springer (India).. |
5. Saluja, M.R. (1972). Indian Official Statistical Systems. Statistical Publishing Soclletyq Falcutta. ‘
6. United Nations (2017). Principles and Recommendations for Population and Housing Censuses.

' Revision 3. UN Statistics Division. ‘
7.

Panse, V.G. (1954). Estimation of Crop Yields. FAO, Rome. . e |
J s : Statistics
8. Ministry of Statistics & Programme Implementation (NSO), current editions. (.]mde to Official
/ Statistical System in India / National Accounts Stz_a.tistics. Government of India.

'y %@/ Ll
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- _blzoér:a_aﬁ
me/Class- 3 |
] — M.Se. Year: First Semester: First
E‘n;r_ o Bod Subject: STATISTICS
s¢ Code: - -
Course Title: Advanced Designs of Experiments
Need of th . *
e Co ' Expor: : : = e
be applicd i urse: Experimental designs are those by which the knowledge of various statistical topics can
» n e s 36 » [ . " 4
Objectiy ragmulnm field for improving the crop-plants through genetic-techniques,
e 0 7T G ; . ‘
the Course- The objective of the course is to provide the knowledge of the construction and

analysis of various » \
YSIs ot various applied designs such as BIBD, Factorial, Different types of 1..5.1. etc.
Course Outcomes:

Keeping the know ledge of the course., one can

(TOI.-‘ apply the techniques of advanced designs in Biological and Agriculture research in order to see the
significant effect of different new drugs/treatments.

(:02- Describe how to design experiments, carry them out, and analyse the data they yicld.

CO3- Understand the process of designing an experiment including factorial and fractional factorial designs.

on-_izia_m_mc h0\_\ a factorial design allows cost reduction, increases efficiency of experimentation.
Credits: 04

‘ore: Elective

Max. Marks: 100 ~ Min. Passing Marks: .........

“Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0.
Y —

ll’ﬁ Tgpic N No. of
Lectures

Constructions: Elementary Theory of groups, Elements of

| projective and Euclidean Geometries, Galois field. 14

___ ' Construction of - 14
I (i) Mutually orthogonal Latin squares.

(ii) Hyper Graeco Latin Squares

(iii) Incomplete Block Designs (Balanced and Partially Balanced),

and
(iv) Totally and partially Confounded symmetric factorial designs.
‘Analysis: Analysis of factorial design (2,33, 3%) Square and 18
111 & IV rectangular lattice designs, partially balanced incomplete block
designs with recovery of interblock information.
Fractional Factorial Experiments: Fractional replication in case of 14
\Y 2¢ and 3™ types, Analysis of group experiments.

—_—

Suggested Readings:
Das. M.N. & Giri, N.C. Design and Analysis of Experiments, 2nd edition. New Age International.

QI Raghavarao, D. (1988). Constructions and Combinatorial Problems in Design of Experiments. Dover.
3. Montgomery, D.C. (2020). Design and Analysis of Experiments, |0th edition. Wiley.

4. Kempthorne, O. (1952). The Design and Analysis of Experiments. John Wiley & Sons.

5. Cochran, W.G. & Cox, G.M. (1957). Experimental Designs, 2nd edition. John Wiley & Sons.

6. Mann, H.B. (1949). Analysis and Design of Experiments. Dover.

I'? Dey, A. (2010). Incomplete Block Designs. Hindustan Book Agency / World Scientific.

Mmbani. M.C. (1962). Mathematics of Design and Analysis of Experiments. Asia Publishing House. |

!
e W ‘@;{g@/ Page | 15




Programm — I
e;ClaSS» ——— ) 3 . ——— —|
T ' M.Sc. Year: First Semester: First

e Subject: STATISTICS

Ourse Code: I i irst |
Course Title: Practical Lab based on the courses taught in the First
— Semester, o
Course Outcomes: N

COL- 1t provides the pr,

CO2-Stug actical knowledge of quality control techniques.
=Stude ill lear :
ents will learn how to implement sampling inspection plans.

CO3- Stude o -

CO4- Tt udents will learn how to perform non-parametric tests on real datasets.

E_T—‘j:——1(;—lil1ll\\"lejgf\_°1 advanced designs of experiments will help students to analyze field data.
redits: 04 e =0 e yze ]

Core: Compulsory

Max. Marks: 100 - | Min. Passing Marks: vovoeree o

o —

Total No. of Lectures-Tutorials-Practical (in hours per week): 0-0-4.

O

S T(;pic [ No. of Hours in Lab
1. Problems based on mean and range charts, -
2. Problems based on charts for qualitative data.
3 Problems based on single and double sampling inspection plans. 120
4. Problems based on non-parametric tests.
S. Problems based on advanced designs of experiments.

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on Practical File/Record, ClassActivities and Overall
performance. The marks shall be as follows:

Practical File/Record (10 marks)
Class Interaction (05 marks)
Report Preparation/ Presentation (10 marks)

Suggested Practical Examination Evaluation Methods: (75 Marks)
Practical Examination Evaluation shall be based on Viva-voce and Practical Exercises. The marks shall be
as follows:

Practical Exercise (Major) 01 x 25 Marks 25 Marks
Practical Exercise (Minor) 02 x 15 Marks 30 Marks
Viva-voce 20 Marks

%&j/ %W - 2P

Page | 16



-

SECOND SEMESTER
Programme ¢
- Ne/Class: M.Se
i o Year: First Semester: Second
.'(‘num £ Subject: STATISTICS
i SC Code: . == -
, Course Title: Multivarinte Analysis

I. L} ht ( rs ) ) j . =am . ana y )
Nl,"‘il )I ' b “‘l Rul [ st | .I;r‘ S$510N 4 o
“ll l.“'ll'l\\‘l ™ "cﬂ\l ] VI % " I " b . .

; actor analysis, ete. which are used in reduction, factorization, classification and
high-dimensional data.
Objective of the ¢

analysis of the

ourse- To provide practical training and experience in the application of the theory to

the statistic i - ; _ } e
b s l_ml modelling of data from real applications, including model identification, estimation and
interpretation,

Course Outcomes:

COI1-Thi se is desi f X §oa s :
O1-This course is designed to teach students the applications of multivariate statistical techniques.

- "- ~ ~ = . " ~ . . :
CO2- Students will learn the use of multiple correlation and regression tools to observe the effect of one
variable to the others.
CO3- It helps to handle and analyse big data.

CO4- 1t helps students to get employability skills.

Credits: 04 - '_I_C_'ore:i‘;ﬁ)ulsory_ R - |

IiLMa.\. Marks: 100

| S—

Min. Passing Marks: .........

Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0.

Unit Topic No. of

Lectures
Multivariate Normal Distribution, Distribution of Random Vector

| Y =CX when C is a Non-Singular Matrix, Distribution of p-variate 12
! Random Vector Z = DX when D is a qxp matrix of rank q(<p),
Marginal & Conditional Distributions of a Sub-Vector of a
Normally Distributed Vector, Moment Generating Function &
Characteristic Function of a Normally Distributed Random Vector,
Additive property of a p-variate Normal Distribution.
' Maximum Likelihood Estimators of Mean Vector and Co- 12
II Variance Matrix, Distribution of the Sample Mean Vector,
Distribution of the Quadratic Form, Y T™'Y when Y~ Np(0, T),
and T is Non-Singular, Tests & Confidence Regions for p when A
is known, Sufficient statistics for pand A .
Hotelling’s T# Statistic as a function of Likelihood Ratio Criterion, 12
11 " its Distribution, Applications and Invariant property, Mahalanobis
D? Statistic, Wishart Distribution with derivation & its properties.

l

Problem of Classification into one of two categories; Procedures ' 12

v of Classification into one of two populations with known density

functions, Priori probabilities & costs of misclassification, Best

Regions of Classification into one of two known Mlﬂtivarinlg J

— %&\/ @7@ @/pagem




Normal Poruian
ormal Populations, Fisher's Discriminant Functions.

Multiple regression Analysis, Multiple & Partial Correlations and
v their Estimation, Distributions of Partial & Multiple Correlation
CoefYicients in Samples from Multivariate Normal Populations in
the Null cases only. Concepts of MA NOVA and Principal
Component Analysis. e
Euggcsted Readings: _ - S | |
1. Anderson, T.W. (2003). An Introduction to Multivariate Statistical Anal

Johnson, R.A. & Wichern, D.W. (2007). Applied Multivariate Statistica

Giri. N.C. (2004). Multivariate Statistical Analysis, 7nd edition. Marcel Dekker.
Kshirsagar, A.M. (1972). Multivariate Analysis. Marcel Dekker.
Rao. C.R. (1973). Linear Statistical Inference and its Applications, 2nd edition. Wiley.
Morrison, D.F. (2005). Multivariate Statistical Methods, 4th edition. Brooks/Cole—=Thomson.
Roy. S.N. (1957). Some Aspects of Multivariate Analysis. Wiley / Asia Publishing House. |
Srivastava. M.S. & Khatri, C.G. (1979). An Introduction to Multivariate Statistics. North-Holland. |

B 'y c@%@’;m

ysis, 3rd edition. Wiley.
| Analysis, 6th edition. Pearson. |

—

B e o
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Progr_a_l_ﬁliiéf_(‘-l_aSS' N
Crogramm M.Se. ] Year: First Semester: Second
E‘Bméaﬁeodc: | Subject: STATISTICS _
L Course Tifle: Time Series & Vil Statiaties |
Need of the Cony

} Se Time
the Tuture ¢

SCrie

S 1S a sequence of data points inde
d economice purposes

Dcmography studie
The course

vents,

their bir and mory
Objective of the
for foree

xed in time order. It is needed to forecast
one needs to study the societies or groups in view of

s the measurement of population processes,
aims o study various models

the study of distributio

For Social g
ality rages,
Course-
asting Purposes.
Aging and death,
‘Course Outcomes:
CO1-This course js y
ICO2

and components of time series analysis

Italso gives n of population with respect to birth, migration.

ery helpful to get the de
the study of the vital
| demographic data etc.

pth knowledge of time series analysis,
. Statistics including

-It also covers

construction of life table, source of

CO3- Students will learn the effect of seasonal and cyclic variation on the time series data like sales,
production, interest rates etc.
CO4- After completing this course, students are expected to apply various techniques of time series
models, including the seasonal autoregressive moving average (SARIMA) models, regression
~ with ARMA models
Credits: 04 T T rammee J
Max. Marks: li0___—_—%_—__-__—__“Min. Passing Marks: ......... o - '
[ Toul Ne. of Lechres Tutoraisrasica (in hours per week): 4-0-0. ]
—— o
| Unit Topic No. of
l,__ - Lectures
| " Time Series Analysis: Objects, Decomposition, Tests of
I Randomness, Trend Component, Polynomial, Logistic, Gompertz,
LLog-normal trend functions, Smoothing of Moving average . 15
Spencer’s formulae and effects, Variate Difference method. |
Measurement of Seasonal and Cyclical functions, Periodogram i0 -
Il and Harmonic Analysis. B |
B Stat_ionary and Non stationary Time Series: Concepts, Auto |
111 regression,  Autocorrelation, Partial  Autocorrelation and 10

Correlogram analysis. B .

Population Studies: Sources of Demographic data, l.imilati-ons
IV&V and uses of demographic data, Vital rates and ratios, Dcﬁn.itmn. |
Construction and uses, Life tables, Complete and Abridged
construction of life table from vital statistics and census returns,
Uses of life tables. Logistic and other population growth c‘urves‘ 25
Measure of fertility, Gross and Net reproduction rates, Smnunfu-y
and Stable population theory. Uses of Lotka’s stable populatmn‘
theory in estimation of demographic parameters, Methods of
Intercensal and Postcensal estimation.

3&1..:.._ W % % Page | 19




Suggested Readings:

1. Box, G.E.P., Jenkins, G.M., Reinsel, G.C. & Ljung, G,
Control, 5th edition. Wiley.

2. Chatfield, C. (2003). The Analysis of Time Series: An In 4 ol

3. Kendall, M.G. & Ord, J.K. (1990). Time Series, 3rd edition. Edward Arn : t-ics ol. 11, 8th edition- The

4. Goon. AM., Gupta, M.K. & Dasgupta, B. (2002). Fundamcnta[s of Statistics,

World Press, Kolkata.

5. Srinivasan, K. (1998). Basic Demographic Techniques and 'AP e
6. Cox.P.R.(1976). Demography, Sth edition. Cambridge University Fr5> rernational (Wiley

- ations. New Age In
7 Biswas, S. (1988). Stochastic Processes in Demography and Applications

ot ition. Sprin B
8. Keyfitz, N. & Caswell, H. (2005). Applied Mathematical Demo;;_righy, 3rd edition. SPrit

¥ % e

M. (2015)- Time Seri

troduction, 6th editio

plications. Sage publications.

ger. __J
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Scmcster: SCCO“dm#“ﬂ_“"“

Year: First

" Programme/Class: M.Se.
bjeet: S'I’A'I'lh"l'l('.‘i

Su
hon

o =
i I Course Title: Data Analytics & Pyt

| | |
indling. analy7zing and
urance €tc:

tudents

for hi
al, banking. ins
that help s

d to train students

h as marketing. medical, agricultur
H el T &l 5
undation of data science concepl

h rcal-world datasets.

as a tool for data science.
analytics.

-proccssing on dataset.

16

Need of the Course: The dntln analytics course is neede
interpretation of different types of datasets suc
Objective of the Course: The aims is (0 build a strong fo
to learn practical implementation of machine learning throug
Course Qutcomes:
After studying this course, students will be able to
~O1- Understand and use python data science libraries
“02- Describe common Python functionality and features used for data
03- Clean and identify the data from dataset by pcrf’orming analysis and prt.
04- Understand and apply statisticiljft_hfis_fbr ClaSSE_ﬁ_"j“_i‘_JfEfﬂq predictions.
~edits: 04 S LT ore: Elective R
Max. Marks: 100 Min. Passing Marks: ------- —
e
[ = No. of
] Topic
' . /ﬁ_ [ectures
__"'_P-;thun:
I Introduction to programming using Python, Syntax and Data
Types. Variables, Operators, Input/output, Flow of Control
(Modules, Branching), If, If- else, Nested if-else, Looping, For,
| . While, Nested loops, Control Structure [terators, User-defined
" functions, Strings and Tuples, Accessing Strings, Basic
Operations, String slices, Working with Lists, Introduction,
Accessing list, Operations, Function and Methods, Files, Modules,
Dictionaries, Functions and Functional Programming, Declaring
‘ and calling Functions, Declare, assign and retrieve values from
Lists, Introducing Tuples, Accessing tuples, NumPy, Pandas,
Exploratory Data Analysis, Summary statistics (mean, median,
' mode, variance, standard deviation), Seaborn, matplotlib.
- T[Eta Analytics: 12
1 ' Machine Learning Techniques: Linear and Logistic Regression,
" Multiple linear regression, Fitted regression lines, AIC, BIC,
Model Fitting (Over-fitting, Balanced fitting, Under-fitting),
Multicollinearity, Heteroscedasticity, Outliers, Training and Test |
| Data, Introduction to Logistic regression, interpretation, odds ratio, |
- Misclassification, Probability, AUC, R-Square.
S}:pervised Learning Classification: CART, KNN (éiéssiﬂen 12 |
111 distance metrics, KNN regression), Decision Trees (hyper -
param.eler, depth, number of leaves), Naive Bayes, Support vector |
Machines. J

Page | 21
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. q
o,
N

S—uggcstod Readings:
L

FJ

B

Unsuoe icrarchical, | L '
Unsupervised Learning: Clustering - K-Means & IIIU:" T
v Distance methods - Euclidean, Manhattan, Cosine, M"hdhuj{. ﬁnld’ .
Features of'a Cluster - Labels, Centroids, Inertia, Higen veetors
Eigen values, Principal component unnlysi‘s. gy 10
¥ Ensemble Techniques: Bagging & Boosting, Random

ing, 3rd
i Programming,
‘ C {ands-On, Project-Based Introduction to Frog
Matthes, E. (2023). Python Crash Course: A Han Pro

- rd
o Vet g Problem Solving Approach, ond edition, Oxford
- R o
Thareja, R. (2019). Python Programming: Using Pr
i , 3rd
University Press, New Delhi. Data Wrangling with pandas, NumPy, and Jupyter
¥ L a
McKinney, W. (2022). Python for Data Analysis: Da B
n.
= on. ORelly i ith Scikit-Learn, Keras & TensorFlow, 3rd editio |
i wi -Learn,
Géron, A. (2022). Hands-On Machine Learning
O'Re-”. . X s Y ; Pearson.
Dutt ISy Chandramouli, S. & Das, A.K. (2024). Machine Lftarmrfg,, 2n13dI;1:2d it 1. aen. Packt
Rasc,hk; S.. Liu, Y. & Mirjalili, V. (2022). Machine Learning with PyTorc
Ramalho, L. (2022). Fluent Python, 2nd edition. O'Reilly. ol
Ozdemir. S. (2025). Principles of Data Science, 3rd edition. Pac

]

R
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Programme/Class: M.Se. 1 Veor: Fist ~gemester:

second

Subject: STATISTICS

Course Title: Advanced Operations Research

udents to idea of various ty

Need of the Course: The course is designed to introduce st

equencing and replacement problem of items that deteriorate. -

L()bjecti\'c of the Course- To give students a firm foundation in the advance
the solution of the problems covered in course contents.

Course Outcomes:
|[‘Ol ~This course helps students to get the knowledge ol'mat

Wecision-making problems. including the use of modelling oo

d optimization techniqu

: i -
hematical and computational modelling of real

Is and computational tools, as well as analy

ational experiments.

analysis of comput
1weluding the fundamental

ion and simulation ir
lving uncertainty and scarce or

iskills to evaluate the problems.

L‘OD- It deals with the design, implementation, and
“03- Students will get proficiency with tools from optimizat

public sector in contexts invo

applications of those tools in industry and the
eXpensive resources.

F redits: 04
’Max. Marks: 100

(=

Total No. of Lectures-Tutorials-Practical (in hours per week): 4-0-0.
No. of

[ectures

Uni:l ; TUpiC
|

Integer Linear Programming: Concept of integer linear

| | programming problems, Gomory’s all [PP techniques, Branch and 12
! Bound method for solving IPP, Applications of IPP.

" Quadratic Programming: Structure of quadratic programming,

1 Kuhn-Tucker conditions, Wolfe’s modified simplex and Beale’s

' methods for solving a Q.P.

Revised Simplex Method: Standard forms for revised simplex 12

111 method, computational procedure for standard form-1 and standard

12

form-2.
Job Sequencing: Assumptions, Solution of sequencing problems, 12

v Processing n jobs through two machines, Processing n jobs through
three machines, Processing two jobs through n-machines,
' Processing n-jobs through n-machines.

Replacement Problem: Replacement policy of items whose
maintenance cost increases with time constant and varying scrap

value.

CPM-PERT: Development of CPM/PERT tcchniqueg._'cif'cnt_s and| 12
\Y activities, application of CPM/PERT techniques. Network diagram
representation, rules for drawing Network diagram, Critical Path
Analysis, Project evaluation and review technique

. (PERT).Updating of the project, resource allocation.

e g WG e

pes uf'prugram}ning. |

-




ions, 6th edition.

|. Sharma.J.K
- J.K. (2016 ;
). Operations Research: Theory and Applicati
n. Pearson-

2. Taha, H.A
, H.A. (2017). Operati
perations Research: An Introduction, | 0th editio

3. Sharma, S
. S.D. (2017). Operati
). Operations Research: Theory: Methods and Applicatl

EIT;T Na}t:h & Co., Meerut.
. ier, F.S. &
. Hadley, G. (mali:bermn" G.J. (2021). Introdution © ©
. Hadley, G. (I964)leanm) Linear Programming. . Addison- -Wesley
_ Gass. S.1. (2003). Lm(;nllnear and Dynamic Programming. Addison-Wcsley

ar Programming: Methods and Applications, 5th edition. Dover.

. Gupta, RK. (2
014
( ). Linear Programming, 15th edition- Krlshna prakashan Med

-t A

perations Researc

Suggested Readings:
Trinity press
(11th ed..

available)
jons. ] 5th edition-

h. 1 1th edition.
/ Narosa, New Delhi.

2022, also
n K edar Nath

McG raw-Hill.

dla(P)Ltd Mecru -

Page l 24



Y

g

B T R T S - :
/ Programme/Class: M.Sc., |“"— Semester: second

Year: First
Subject: STATISTICS s

Course Code: - ]
( l Course Title: Bio-Statistics

Need PO : e that Structurs
of the Course:  To know the genetic structure of populations and the forees that alter that str .
ing, generalize

one should have the knowledge of deterministic and prohnhi”"lic models of random mat

lrea'lmc-nl of mutation, migration and selection, and plant genetics.

iObjectn‘c of the Course- The course objectives are:

e To formulate probability mo

e To identify and assess the impact of basic |
population.

ic (ransmission.

dels for the laws of genet ‘ ’
genetics of a

orees that changes the

Course Outcomes:

fier studying this course, Students will be able
CO1-To formulate probability models for the laws of genetic tr
CO2-To identify and assess the impact of basic forces that chan
'03- To a:lab-_se_gcnelic data lowﬁ}fi’s ofgewﬂ-':’f_'___— e

redits: 04

ansmission.

ges the genetics of a population

e

Max. Marks: 100

per' week): -0-0.

N _T(;lal-N_o._of‘_Lccthrcs:'TLitoi'izﬁs_-F?actical (in hours
 Unit | —e No. of
o et
B ~ T Structure of a Breeding Population, Genetic Correlation under
1&11 dominance, deterministic models of random mating under 22
chromosomes and chromatid segregation, Generalized treatment
. of Mutation, Migration and Selection.

{ !
| Applications of Fisher’s fundamental theorem of Natural 22

| &IV | Selection, Theory of Inbreeding, sex linked genes, Path

| Coefficients, Homozygosity in Finite Populations, Stationary
| distributions of genes, Haploid and Diploid Models.
Diffusion models in Genetics, Estimation of Components Of 16 }
\Y variation, Detection and estimation of Epistatic interaction and

linkage in heredity, Chromosome mapping, Plant Genetics,
| Estimation of Gene frequencies in different blood group systems.

A
Suggested Readings:
|I. Narain, P. (1990). Statistical Genetics. Wiley Eastern / New Age International. |
2. Crow, JF. & Kimura, M. (1970). An Introduction to Population Genetics Theory. Harper & Row|
(Blackburn Press reprint, 2009).

Ewens. W.J. (2004). Mathematical Population Genetics I: Theoretical Introduction, 2nd edition. Springer.
Kempthorne, O. (1957). An Introduction to Genetic Statistics. John Wiley & Sons.

Moran. P.A.P. (1962). The Statistical Processes of Evolutionary Theory. Clarendon Press, Oxford.

Li. C.C. (1955). Population Genetics. University of Chicago Press.

Bailey, N.T.J. (1961). Introduction to the Mathematical Theory of Genetic Linkage. Clarendon Press.

Oxford.
Falconer, D.S. & Mackay, T.F.C. (1996). Introduction to Quantitative Genetics, 4th edition

_Lgn gman!Pcarso_rL
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[ Programme/Class: M.Se. | |
d58!: =
e ] Year; First gemester: Second .

e —

,C__i__ - Subject: STATISTICS
ourse Code: - ' :
I Course Title: Stochastic Process & Survival Analysis

atistical methods for

Need of the Course: T , : : and st
se:  To understand stochastic models for random phenomena and s ;
Ces5CS, survival

na!yz.ing lifetime and reliability data, one should have the knowledge of stochastic pro
“ﬂ!}'?‘if- lifetime distributions, and reliability estimation techniques.

| bjective of the Course- The course objectives are:

e To understand the fundamental co

| analysis. o
| e To develop statistical methods for analyzing lifetime data and estimating
‘ reliability using classical and Bayesian approaches.
Course Outcomes:

ICO1- The knowledge of the survival analysis will help stu
‘COZ- Students gets basic knowledge about stochastic processes in the time domain.
CO3-The student is able to formulate simple  stochastic
analyses of such models.

in share market.

1ds such as operations

] i ;S€S urvival
ncepts of stochastic processes and survi

dents to get job in Bio-Statistics fields.

the tme domain |

process models in
| and provide qualitative and quantitative !
CO4- The skills of stochastic analysis will provide job opportunity
COS5- The knowledge of this course can be applied in various diverse fie

research. finance and insurance sectors, banking, planning & forecasting. 1'

Credits: 04
IMaic. Marks: 100 iEFzgsian_Marks: N

ore: Elective

~ Total No. of LEtures-ﬂGials-Practgil (in hours_pg@ék_):_ét-ojﬂ.__
—Omt | ~ Topic ———— [ No.of
' Lectures

Stochastic Process: Markov Chain, Chapman—Kolmogorov
fication of states, criteria for ergodic, persistent null 12

I equation, classi
limit theorems on

and transient states, stationary distributions,
transient and persistent null states.

Survival Analysis:
I Basic concepts: Definition of survival function, Failure rate or

|

hazard function, Mean residual life and their relationship, Life
testing plans or censoring methods, Right and left censoring, Type | ‘
and I censoring with and without replacement, Random C ensoring. |
Some failure time distributions: One and two parameter 12
I exponential, Gamma, Weibull, the extreme value and normal
! robability models as used in the analysis of life time data and in
roblems related to the modeling of aging or failure processes, some

. ixture models in a lifetime distribution.

n iEslimation Procedures: Estimation of Parameters and survival 12
v function associated with various life time distributions and life
esting plans, Various properties of these estimators, confidence

_inlervals for parameters and survival function.

Fh— W ‘%@/ _pagmf,




e R
1.

o R o

—_—

Bayesian Techniques in Reliability Estimation: Bayes Estimator

v f parameters and reliability function associated with life time
EiSlributions. Their properties and comparison with classical
stimators.

Medhi. J. (2009). Stochastic Processes, 3rd edition. New Age International. .
Cox. D.R. & Miller, H.D. (1965). The Theory of Stochastic Processes. Chapman‘& Hall.
Srinivasan, S.K. & Mehata, K.M. (1976). Stochastic Processes. Tata McGraw-}.{l'Il. John Wiley & Sons-|
Lawless, J.F. (2003). Statistical Models and Methods for Lifetime Data, 2nd edmon.do o orld Scientific
Deshpande, J.V. & Purohit, S.G. (2005). Lifetime Data: Statistical Models and Methods. )J
Sinha, S.K. (1986). Reliability and Life Testing. Wiley Eastern. .

Mann. N.R.. Schafer, R.E. & Singpurwalla, N.D. (1974). Methods for Statist

and Life Data. John Wiley & Sons. ) '
Martz. HLF. & Waller, R.A. (1982). Bayesian Reliability Analysis. John Wiley & Sons- -

b BY

ical Analysis of Reliabilit ‘
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| Prograrmner’(_.‘ms—c,__“‘r‘—'— —
e Year: First Semester: Se€
|

Subject: STATISTICS .-

Course Code: - ] - —r
Course Title: Econometries '

ond

—
policies of an|

the cconomic

eed of the Course: One needs
urse: One needs to develop and apply statistical methods to study
, analysis and test

rganizations or Government. E . : g ‘ot
ganizations or Government. Econometrics combines economic theory with statistics I

conomic relationships.
ation in econometric

bjective of the course- The purpose of this course is to give students a solid found

techniques, various functions for economic analysis and future forecasting.
Course Outcomes:

| . .

After studying this course, students will be able to

COI- Recognize simple and multiple linear regression as g economic data

a ool for analysin
(cross-section and time series).

CO2- perform basic model validation procedures.

CO3- Develop models for economic forecasting both from micro a

of views.
CO4- rigorously understand issues in connecting data,

s well as macroeconomics points

statistics and economic theory. SR |

Credits: 04 Core: Elective |
- e —

I —
Min. Passing Marks: ceeeseses

Max. Marks: 100

' Total No. of Lectures-Tutorials-Practical (in

hours per week): 4-0-0.

|
No. of |

Lectures

methods of |

|

‘ I estimation of parameters in classical linear regression model and their 14
. properties (BLUE), Generalized Least Square Models, construction

|

of confidence regions and tests of hypothesis, prediction, use of
t and stochastic linear

Unit Topic

[
A review of least squares and maximum likelihood

| extrancous information in the form of exac

f constraints, Restricted regression and mixed regression methods of

l . - - - . . -
estimation and their properties. Testing of extraneous information.

| _ -
Multicollinearity, its effects and deletion, Remedial methods 12

! Il " including the ridge regression. Specification error analysis, inclusion

‘ " of irrelevant variables and deletion of dominant variables, their
' effects on the efficiency of optimization procedure.

Heteroscedasticity, consequences and tests for it, estimation 14

11 procedures under hetroscedastic disturbances. Auto correlated

disturbances, Effects on estimation of parameters, Cochrane-Orcutt

and Prais—Winsten transformation, Durbin-Watson test. Error-in-

variables model, Inconsistency of least squares procedures, Consistent
I estimation of Parameters by instrumental variables.

Seemingly unrelated regression equation model, Ordinary least | 20

V&V squares and feasible generalized least squares methods and their |

asymptotic properties. Simultaneous equation model, problem of

‘ ident_iﬁcatiqq_,___A____r:ccc_ssar){___ilr!{i_ _ sufficient condition for the

s Ny Yo e



Y identifiability of Parameters in a structural equation, Ordinary Least
squares, indirect least squares, two stage least squares and limited
information maximum likelihood method, K-class estimators:
- Asymptotic properties of estimators.

Suggested Readings: -

1. Greene, W.H. (2018). Econometric Analysis, 8th edition. Pearson. - ralizations: [ east
2. Rao, C.R., Toutenburg, H., Shalabh & Heumann, C. (2008). Linear Models and G€N¢ '
Squares and Alternatives, 3rd edition. Springer. . ’
3. Maddala. G.S. & Lahiri, K. (2009). Introduction to Econometrics, 4th edition: the'?/l.
. Gujarati, D.N. & Porter, D.C. (2009). Basic Econometrics, 5th edition. M0f3faw‘?:l : |
5. Johnston, J. & DiNardo, J. (1997). Econometric Methods, 4th edition. McGraw-Hill. J
_ P

. Theil, H. (1971). Principles of Econometrics. John Wiley & Sons-

w ¥ HH
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Nt
Y

T programme/Class: M.Se ;

! & Class: M.Se. ’ Year; First Semester: second

{ Subject; STATISTICS
r Appllcullml

¥

I and what too

Need of the Course:  The researcher has to learn how to do researe
bjective of the Course:  The Objectives of the course is to moke research st

ourse Code: I .
de | Course Title: Research Methodology & € ompute

|s he should use.

arn the scientihe

wents e

esearch methods and approaches.

ourse Outcomes:
After studying this course, students will carn ‘re
L“Ol- The knowledge basic principles of rescarch, objectives of research, importanee: types o1 1€
basics of computer application in our research work.
CO2- The skills of research paper writing.
CO3- The knowledge of citation, bibliography. h-index. |
CO4- The knowledge of INFLIBNET, e-journals, e-library, SCOPUS. dat
e T [Core: Eleetive |

;TT/'la_\ I\/Tarks_: l[l[l

search. The

ylagiarism ele.
abase clc. ‘

e "Min‘ [)EISSi“g Mill'k.\': TTLCEEL] I

T Total No. of Lectures-T Lﬁtﬁ'iﬁ_ls-_l;l;cl-icail {in-hm_u's per week): 4-0-0. |
—om ] —g [ Noof
Lectures |
' -Iﬁad_u_cli_(in_ to_ll_csaxh—w_léﬁw_ds_: _[)Eiﬁﬁiﬁ(ﬁbi: research, role |
| | and objectives of research, applications and types of research, 12 |
research process and steps in it. Collecting and reviewing the
| literature, conceptualization and Formulation of a research
_ problem, Identifying variables, constructing hypothesis, _Synopsis_. ) D
" Research Design: Selecting and defining a research prut_)l’e]n‘ need 12
: 1 for research design, features of a good research design, different
¢ experimental and

research designs (exploratory, descriptiv
diagnostic research).

Design of Sample Survey: Census V/s Sam
objectives and principles of sampling, Types of sampling,
Sampling and Non-sampling errors. Designing Questionnaires

ple enumerations,

| sy . . . .
and interview. Determination of the sample size.
o~ — — = = — - - S
| Measurement of Scaling Concepts: Scales of measurements, 12
nominal, ordinal, interval and ratio scales, Errors in measurements.
Validity and Reliability in measurement, Scale Construction

111

Techniques.
Data Collection & Analysis: Primary & secondmy'dnlu_, Vn_l'i:iﬁ_\,? o 12 S

and Reliability of data collection procedures, data preparation,
exploratory data analysis, parametric and non-parametric tests,
correlation and regression analysis, ANOVA, Multivariate ‘|

Techniques.
Report Writing:  Discussions, Conclusion, referencing and ‘
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o
varfuus formats for reference writing, Bibliography. Thesis |
Writing, Formats of publications in research journals including
subject classification, Impact factor, Citation index.

— | Com 12
Computer Applications: Data Communication and networks.

N LAN. WAN.GAN, Internet, Website, Webpage, f:-mail, Search |
Engines, Scientific search engines. PDF and Latex files.

MS WORD : Test formatting, Math Type. MS [quation editor,
| | INFLIBNET, e-journals, e-library. Scopus. Central blatt Math.
B J Eath_c:_natical reviews.

1

:,S;lgées_ted Readings: e n. New Ag¢
L8 Kothari. C.R. & Garg, G. (2019). Research Methodology: Methods and l'e

International.

chniques. 4th editio

ide fi i ; ition. Sage.
ep-by-Step Guide for Beginners. 5th editio id

2. Kumar, R. (2019). Rescarch Methodology: A St e e, and Mixed Methods|
5. Creswell, J.W. & Creswell, 1.D. (2018). Research Design: Qualitative: Quantitative. and

| Approaches. Sth edition. Sage. » -

|.4 Panneerselvam, R. (2014). Research Methodology. 2nd C'dltIOI"I. PHI Lear::ju;i,.som —

5. Gupta, S.P. (2021). Statistical Methods, 46th revised edition. Sul‘tan Chan B D;:-e S s New
6. Gupta. S. (2008). Research Methodology and Statistical Techniques: Deep P

. Delhi. e —_— 3

7. Lamport. L. (1994). LaTeX: A Document Preparation System, 2nd edition. Add_'w——_—f
[ R ——
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r’#ﬁf’#r_ogamme/C!ass: M.Se kY
e ’ ‘__ Year: First Semesler: Second
- Subject: STATISTICS
Course Code: t‘uursc Title: Practical Lab based on the courses taught in Second
_ f‘_emcstc r.

Course Outcomes:
After completing this course, students will have:

1 Ab_lhlty tot deal with the problems based on estimation of the mean vecto
matrix using multivariate data.

r and variance- covariance

and regression analysis.

2. Ability to deal with problems based on multiple cotrelation

|3. Ability to deal with the problems based on time series analysis..

4. Ability to fit models using supervised and unsupervised learning.

5. Knowledge of statistical programming in Python software. S = = 1

ore: Compulsory

Ere—dits: 04
Min. ﬁas?i?g_iﬁrig:_.f... B

Max. Marks: 100
B i
Total No. of Lectures-Tutorials-Practical (in hours per week): 0-0-4.
e |
No. of Hours 1n Lab

Topic

1. Proble% based on multivariate data analysis.
. Problems based on time series data analysis.

3. Problems based on fitting trend. 120
4. Construction of life table.

5. Data analysis using Python.

Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on
rks shall be as follows:

e

Practical File/Record, ClassActivities and Overall

performance. The ma

Practical File/Record (10 marks)
lass Interaction (05 marks)
eport Preparation/ Presentation (10 marks)

ctical Examination Evaluation Methods: (75 Marks)

Suggested Pra
hall be based on Viva-voce and Practical Exercises. The marks shall be

Practical Examination Evaluation s

as follows:
Practical Exercise (Major) 01 x 25 Marks 25 Marks
ﬂactical Exercise (Minor) 02 x 15 Marks 30 Marks
Viva-voce 20 Marks

There shall be 04-05 Practical Exercises in Examination comprising 01 as Major(Compulsory) and 03-04
d : SOy 2=

&SMEDI’ (Students have to attend any 02).

B W BB
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%’ gach course will follow the following:
a wing B |
Method — The teacher in his/her lecture initially will revise the contents of previous lecture an d

the outlines of new contents of today’s lecture. Thereafter he/she will explain in detail

T eaching
tents of the today’s outlines. Finally he/she will make a quick revision of today’s new

then he will draw
one by one the con

contents taught- o
gnments, Quizzes, and Surprise Class Tests - The continuing evaluation process through
be done by the concerned teacher teaching that course

Home Assi : -
Home Assignments. Quizzes, and Surprise Tests will
at regular interval of time. &
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