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1 GENERAL INFORMATION

1.1 Scope

The B. Stat.(Hons.) degree programme offers comprehensive instruction in the theory,
methods and application of Statistics, in addition to several areas of Mathematics and
some basic areas of Computer Science. It also offers optional courses in some other subjects
as given in Sections 3 and 4. It is so designed that on successful completion, the students
would be able to pursue higher studies in areas of Statistics and Mathematics, as well as
Computer Science, Economics and allied fields, or take up careers as Statisticians in research
institutions and scientific laboratories, government departments or industries. The students
successfully completing the requirements for the B. Stat. (Hons.) degree will automatically

be admitted to the M. Stat. programme.

1.2 Duration

The total duration of the B. Stat.(Hons.) programme is three years (six semesters). An
academic year, consisting of two semesters with a recess in between, usually starts in July
and continues till May. The classes are generally held only on the weekdays from 10.15 a.m.
to 5.30 p.m. The time-table preferably will not have an off day in the beginning or the end
of the week. There is a study-break of one week before the semestral examination in each

semester.

1.3 Centre

The B. Stat (Hons.) programme is offered at Kolkata only.

1.4 Course Structure

The B. Stat.(Hons.) programme has 30 one-semester credit courses, five per semester, as
given in the curriculum below in Section 2. Several groups of three elective courses in
natural and social sciences are offered, out of which, one group has to be chosen. Besides
the above courses, a non-credit course on Remedial English is offered in the first semester
of the first year. This course is compulsory for those who are found to have deficiency
in English comprehension and writing, as determined through a test. If the time table
permits, a student is allowed to take one additional elective course per semester as a non-

credit course.

1.5 Examinations

The final (semestral) examination in a course is held at the end of the semester. Besides,
there is a mid-semestral examination in each course. The schedule for the examinations is

announced in advance. Usually, the scores of homeworks/assignments, mid-semestral and



semestral examinations are combined to get the composite score in a course, as explained

in Section 1.6 below.

The minimum composite score to pass a credit or non-credit course is 35%. If the composite
score of a student is below 45% in a credit course, or below 35% in a non-credit course the
student may take a back-paper examination to improve the score. The decision to allow
a student to appear for the back-paper examination is taken by the appropriate Teachers’
Committee. The back-paper examination covers the entire syllabus of the course. The

maximum a student can score in a back-paper examination is 45%.

At most one back-paper examination is allowed in any course other than the Remedial
English Course. If the score of a student in the back-paper examination of Remedial English
is below 35%), he/she is allowed to repeat the course in the following year along with the new
first year students. A student is not allowed to continue in the B. Stat.(Hons.) programme

if he/she fails the Remedial English course even after these three attempts.

A student can take at most four back-paper examinations (for credit courses) in each of the
first and second years, and at most two in the third year. A student may take more than the
allotted quota of back-paper examinations in a given academic year, and decide at the end

of that academic year which of the back-paper examination scores should be disregarded.

The semestral examination of the Statistics Comprehensive course is conducted in the form
of a viva voce, where questions are asked on materials from the various Statistics courses
taken by the students in the first five semesters. The viva voce is conducted by a panel
of at least five teachers (at a time) who taught Statistics courses to the group of students

concerned. No back-paper examination is allowed in this course.

If a student misses the mid-semestral or the semestral examination of a course due to
medical or family emergency, the Teachers’ Committee may, on an adequately documented
representation from the student, allow him/her to take a supplementary examination in
the course. The supplementary semestral examination is held at the same time as the
back-paper examinations for that semester and a student taking supplementary semestral
examination is not allowed to take any further back-paper examination in that course. The

maximum a student can score in a supplementary examination is 60%.

1.6 Scores

The composite score in a course is a weighted average of the scores in the mid-semestral and
semestral examinations, home-assignments, and the practical record book (and/or project
work) in that course. In case of courses which involve field work, some weight is given to
the field reports also. The semestral examination normally has a weight of at least 50%.
The weights are announced beforehand by the Dean of Studies, or the Class Teacher, in

consultation with the teacher concerned.



The minimum composite score to pass a credit or non-credit course is 35%.

When a student takes back-paper examination in a credit course, his/her final score in that
course is the higher of the back-paper score and the earlier composite score, subject to a

maximum of 45%.

When a student takes supplementary mid-semestral or semestral examination in a course,
the maximum he/she can score in that examination is 60%. The score in the supplementary

examination is used along with other scores to arrive at the composite score.

1.7 Satisfactory Conduct

A student is also required to maintain satisfactory conduct as a necessary condition for
taking semestral examination, for promotion and award of degree. Unsatisfactory conduct
will include copying in examination, rowdyism, other breach of discipline of the Institute,
unlawful /unethical behaviour and the like. Violation of these is likely to attract punishments
such as withholding promotion / award of degree, withdrawing stipend and/or expulsion
from the hostel / Institute.

Ragging is banned in the Institute and anyone found indulging in ragging will be given
punishment such as expulsion from the Institute, or, suspension from the Institute/ classes
for a limited period and fine. The punishment may also take the shape of (i) withholding
Stipend/Fellowship or other benefits, (ii) withholding results, (iii) suspension or expulsion
from hostel and the likes. Local laws governing ragging are also applicable to the students

of the Institute. Incidents of ragging may be reported to the police.

The students are also required to follow the following guidelines during the examinations:

1. Students are required to take their seats according to the seating arrangement dis-
played. If any student takes a seat not allotted to him/her, he/she may be asked by
the invigilator to hand over the answer script (i.e., discontinue the examination) and

leave the examination hall.

2. Students are not allowed to carry inside the examination hall any mobile phone with
them, even in switched-off mode. Calculators, books and notes will be allowed inside
the examination hall only if these are so allowed by the teacher(s) concerned i.e., the
teacher(s) of the course, or if the question paper is an open-note/ book one. Even in

such cases, these articles cannot be shared.

3. No student is allowed to leave the examination hall without permission from the
invigilator(s). Further, students cannot leave the examination hall during the first 30
minutes of any examination. Under no circumstances, two or more students writing

the same paper can go outside together.



4. Students should ensure that the main answer booklet and any extra loose sheet bear
the signature of the invigilator with date. Any discrepancy should be brought to the
notice of the invigilator immediately. Presence of any unsigned or undated sheet in
the answer script will render it (i.e., the unsigned or undated sheet) to be cancelled,

and this may lead to charges of violation of the examination rules.

5. Any student caught cheating or violating examination rules for the first
time will get Zero in that paper. If the first offence is in a backpaper exam-
ination the student will get Zero in the backpaper. (The other conditions for
promotion, as mentioned in Section 1.8 in Students Brochure, will continue to hold.)

Further, such students will not receive direct admission to the M. Stat programme.

6. If any student is caught cheating or violating examination rules for the second/third
time and he/ she

(a) is in the final year of any programme and not already repeating, then he/she will

have to repeat the final year without stipend;

(b) is in the final year of any programme and already repeating, then he/she will have

to discontinue the programme;

(c) is not in the final year of any programme, then he/she will have to discontinue the

programme even if he/she was not repeating that year.

Any student caught cheating or violating examination rules second/third time will be

denied further admission to any programme of the Institute.

Failing to follow the examination guidelines, copying in the examination, rowdyism or some
other breach of discipline or unlawful/unethical behaviour etc. are regarded as unsatisfac-
tory conduct.

The decisions regarding promotion in Section 1.7 and final result in Section 1.8 are arrived
at taking the violation, if any, of the satisfactory conducts by the student, as described in

this Section.

1.8 Promotion

A student passes a semester of the programme only when he/she secures composite score of
35% or above in every course and his/her conduct has been satisfactory. If a student passes
both the semesters in a given year, the specific requirements for promotion to the following

year are as follows:

First Year to Second Year: Average composite score in all the credit courses taken in the

first year is not less than 45%.

Second Year to Third Year: Average composite score in all the credit courses taken in the

second year is not less than 40%.



No student is allowed to repeat B. Stat.(Hons.) First Year or Second Year.

1.9 Final Result

At the end of the third academic year the overall average of the percentage composite scores
in all the credit courses taken in the three-year programme is computed for each student.
Each of the credit courses carries a total of 100 marks, while Statistics Comprehensive car-
ries 200 marks. The student is awarded the B. Stat.(Hons.) degree in one of the following
categories according to the criteria he/she satisfies, provided his/her conduct is satisfactory,

and he/she passes all the semesters.

B. Stat.(Hons.) - First Division with distinction —
(i) The overall average score is at least 75%,
(ii) average score in the sixteen statistics and probability courses is at least 60%, and

(iii) the number of composite scores less than 45% is at most four.

B. Stat.(Hons.) - First Division
(i) Not in the First Division with distinction

(ii) the overall average score is at least 60% but less than 75%,
(iii) average score in the sixteen statistics and probability courses is at least 60%, and
(

iv) the number of composite scores less than 45% is at most six.

B. Stat.(Hons.) - Second Division
(i) Not in the First Division with distinction or First Division,

(ii) the overall average score is at least 45%,
(iii) average score in the sixteen statistics and probability courses is at least 45%, and
(

iv) the number of composite scores less than 45% is at most eight.

If a student has satisfactory conduct, passes all the courses but does not fulfill the require-
ments for the award of the degree with honours, then he/she is awarded the B. Stat. degree
without Honours. A student fails if his/her composite score in any credit or non-credit

course is less than 35%.

The sixteen Statistics and Probability courses in which a student must have a minimum average
score in order to be placed in a particular division are: Stat101A, Stat101B, Stat101C, Stat101D,
Stat102, Stat103, Stat104, Stat105A, Stat105B, Statl06, Stat107, Stat108, Probl01A, Probl101B,
Prob101C and Prob102.

A student who fails in the third year is allowed to repeat that year. A student who secures
B. Stat. degree without Honours and has at most eight composite scores (in credit courses)
less than 45% in the first two years are allowed to repeat the final year of the B. Stat.(Hons.)

programme. All the students repeating third year do not get stipend and contingency grant.



The scores obtained during the repetition of the third year are taken as the final scores in
the third year. A student is not given more than one chance to repeat the final year of the

programme. For a student who fails and repeats the programme, the same rules continue

to apply.

1.10 Award of Certificates

A student passing the B. Stat. degree examination is given a certificate which includes (i)
the list of all the credit courses taken in the three-year programme along with the respective
composite scores, (ii) the list of all non-credit courses passed and (iii) the category (Hons.
First Division with Distinction or Hons. First Division or Hons. Second Division or without

Honours) of his/her final result.

The Certificate is awarded in the Annual Convocation of the Institute following the last

semestral examination.

1.11 Class Teacher

One of the instructors of a class is designated as the Class Teacher. Students are required
to meet their respective Class Teachers periodically to get their academic performance

reviewed, and to discuss their problems regarding courses.

1.12 Attendance

Every student is expected to attend all the classes. If a student is absent, he/she must apply
for leave to the Dean of Studies or Academic Coordinator. Failing to do so may result in
disciplinary action. Inadequate attendance record in any semester would lead to reduction

of stipend in the following semester; see Section 1.13.

A student is also required to furnish proper notice in time and provide satisfactory expla-

nation if he/she fails to take any mid-semestral or semestral examination.

1.13 Stipend

Stipend, if awarded at the time of admission, is valid initially for the first semester only.
The amount of stipend to be awarded in each subsequent semester depends on academic
performance, conduct, and attendance, as specified below, provided the requirements for
continuation in the academic programme (excluding repetition) are satisfied; see Sections
1.6 and 1.7.

1. Performance in course work

If, in any particular semester, (i) the composite score in any course is less than 35%,

or (ii) the composite score in more than one course (two courses in the case of the



first semester of the first year) is less than 45%, or (iii) the average composite score in

all credit courses is less than 45%, no stipend is awarded in the following semester.

If all the requirements for continuation of the programme are satisfied, the average
composite score is at least 60% and the number of credit course scores less than 45%
is at most one in any particular semester (at most two in the first semester of the first

year), the full value of the stipend is awarded in the following semester.

If all the requirements for continuation of the programme are satisfied, the average
composite score is at least 45% but less than 60%, and the number of credit course
scores less than 45% is at most one in any particular semester (at most two in the

first semester of the first year), the stipend is halved in the following semester.

All composite scores are considered after the respective back-paper examinations.
Stipend is fully withdrawn as soon as the requirements for continuation in the aca-

demic programme are not met.

2. Attendance

If the overall attendance in all courses in any semester is less than 75%, no stipend is

awarded in the following semester.

3. Conduct

The Dean of Studies or the Class Teacher, at any time, in consultation with the
respective Teachers’ Committee, may withdraw the stipend of a student fully for a

specific period if his/her conduct in the campus is found to be unsatisfactory.

Note: Once withdrawn, stipends may be restored in a subsequent semester based on im-

proved performance and/or attendance, but no stipend is restored with retrospective effect.

Stipends are given after the end of each month for eleven months in each academic year.
The first stipend is given two months after admission with retrospective effect provided the

student continues in the B. Stat.(Hons.) programme for at least two months.

Contingency grants can be used for purchasing a scientific calculator and other required
accessories for the practical class, text books and supplementary text books and for getting
photocopies of required academic material. All such expenditure should be approved by
the respective Class Teacher. No contingency grants are given in the first two months after

admission.

1.14 Prizes and Medals

ISI Alumni Association awards Mrs. M.R.Iyer Memorial Gold Medal to the outstanding
B. Stat.(Hons.) student. Prof. J.M.Sengupta Gold Medal is awarded for an outstanding

performance in B. Stat.(Hons.).



1.15 Library Rules

Every student is allowed to use the reading room facilities in the library and allowed access
to the stacks. B. Stat.(Hons.) students have to pay a security deposit of Rs. 250 in order

to avail of the borrowing facility. A student can borrow at most three books at a time.

Any book from the Text Book Library (TBL) collection may be issued out to a student
only for overnight or week-end reference provided at least one copy of that book is left in
the TBL. Only one book is issued at a time to a student. Fine is charged if any book is not
returned by the due date stamped on the issue-slip. The library rules, and other details are

posted in the library.

1.16 Hostel Facilities

The Institute has hostels for male and female students in its Kolkata campus. However, it
may not be possible to accommodate all students in the hostels. The students have to pay
Rs. 605 as caution deposit and Rs. 50 per month as room rent.Limited medical facilities

are available free of cost at Kolkata campuses.

1.17 Field Training Programme

All expenses for the necessary field training programmes are borne by the Institute, as per
the Institute rules.

1.18 Change of Rules

The Institute reserves the right to make changes in the above rules, course structure and

the syllabi as and when needed.



2 B. STAT.(HONS.) CURRICULUM

All the courses listed below are allocated three lecture sessions and one practical/tutorial
session per week. The practical /tutorial session consists of two periods in the case of Statis-
tics, Computer and Elective courses, and one period in case of Mathematics and Probability
courses. The periods are meant to be used for discussion on problems, practicals, computer
outputs, assignments, for special lectures and self study, etc. All these need not be contact

hours.

First Year

Semester 1 Semester 11
Math101A: Analysis I 1. Math101B: Analysis II
Prob101A: Probability Theory I 2. Probl01B: Probability Theory II
Math102A: Vectors and Matrices 1 3. Math102B: Vectors and Matrices 11
Stat101A: Statistical Methods I 4. Stat101B: Statistical Methods II
Compl01A: Computational Techniques and 5. Compl01A: Computational Techniques and

AN ol o

Programming I Programming II
6. Engll01N: Remedial English (non-credit)

Second Year

Semester 1 Semester 11
1. Math101C: Analysis III 1. Math102: Elements of algebraic structures
2. Prob101C: Probability Theory II1 2. Stat102: Economic Statistics & Official Statistics
3. Statl01C: Statistical Methods III 3. Stat1l01D: Statistical Methods IV
4. Compl02: C & Data Structures 4. Stat103: Demography (half semester) and SQC &
OR (half semester)
5. Elective Course I 5. Elective Course 11

Third Year

Semester 1 Semester 11
1. Statl04: Linear Statistical Models 1. Probl102: Introduction to Stochastic Processes
2. Statl05A: Statistical Inference I 2. Stat105B: Statistical Inference I1
3. Statl06: Sample Surveys 3. Statl07: Design of Experiments
4. Math103: Differential Equations 4. Statl08: Statistics Comprehensive
5. Elective Course III 5. Compl03: Database Management Systems



3 ELECTIVE COURSES

3.1 Objectives of the Elective Courses

The primary objective is to impart knowledge in natural and social sciences so that the
students may learn the language of the scientists and the fundamental concepts in these
fields, and develop familiarity with some of the basic and important problems in these fields
which call for statistical analysis along with the corresponding techniques used. The sec-
ondary objective is to enrich the general scientific knowledge which may be of use later in

professional work.

3.2 Elective Groups

The elective courses

are organized into

groups as follows.

Second year

Semester I

Second year

Semester 11

Third year

Semester I

Group I Economics I Economics 11 Economics 11T

Group II Economics I Economics 11 Introduction to Sociology and
Sociometry

Group III Biology 1 Biology 11 Introduction to Anthropology and
Human Genetics

Group IV Physics I Physics 11 Geology

3.3 Choice of Electives

A Student has to choose one group of elective courses for credit. The choice has to be given
in writing to the Dean of Studies within the first four weeks of the first semester of the

second year. Once the choice has been made, it cannot be altered.

A student may also take one additional elective course per semester as a non-credit course,
although it is not mandatory to take these additional elective courses. A student is given
up to four weeks to decide whether he/she wants to take a particular elective course as
non-credit. If a student decides to take any additional elective course as non-credit, he/she
has to attend that course regularly and obtain at least the pass mark (35%). All non-credit

courses taken by a student are also recorded and mentioned in his/her mark-sheet.

The Group I elective courses are pre-requisites for the QE specialization in the M.Stat.
programme. This condition would be satisfied if a student takes these courses, some as

credit and some as non-credit.

10



3.4 Use in Advanced Courses

Economics I, IT and III are pre-requisites for the QE specialization in M.Stat. Biology
I and IT are desirable for the BSDA specialization in M.Stat. Anthropological and soci-
ological data would be used in courses on multivariate statistical analysis and analysis of
categorical data, in particular Geological data would be used in the courses on multivariate
statistical analysis and analysis of directional data, in particular. Examples from natural
and social sciences would generally be discussed in all methodological and modelling courses

in statistics.

Note: The B. Stat.(Hons.) curriculum has been designed as a part of the five-year pro-
gramme leading to the M.Stat. degree. It may be helpful to know the M.Stat. curriculum
along with the list of specialization courses in order to make decision on the choice of elective
courses. The Class Teacher may be consulted in order to know the scope of the different

specializations offered in the M.Stat. programme.

4 BRIEF SYLLABI OF THE B. STAT.(HONS.) COURSES

4.1 Statistics Courses

Statistical Methods I (Stat101A):
Different types of statistical problems and related data analysis (emphasis should be on

concrete examples and real scientific investigations where statistics is relevant).

Collection and summarization of univariate and bivariate data. Descriptive statistics: mea-
sures of location, spread, skewness, kurtosis; measures of association; various properties of
these measures and their utility (illustration with specific examples and numerical exercises,
possibly using statistical packages).

History of Statistics.

Statistical Methods II (Stat101B):
Summarization and analysis of different types of multivariate data. Regression. Partial and

multiple correlation.

Fitting probability distributions and stochastic models to observed data. Goodness of fit.

(General emphasis should be on specific data analytic examples from real scientific studies.)

Simulation of probability distributions and stochastic models. Applications of simulation
techniques.

Practicals using statistical packages.

11



Statistical Methods III (Stat101C):
Formulation of inference problems with concrete illustrations. Point estimation: Different

methods and criteria for good estimates. Data analytic illustrations.

Tests of hypotheses: Different types of statistical hypotheses. Error probabilities (level
of significance, power). Tests for parameters when sampling from one and two normal
distributions. Tests for parameters in binomial and Poisson distributions. Conditional

tests. Data analytic illustrations.

Elements of Time Series analysis: Trend/secular, seasonal/cyclic and random components

of a time series, moving averages, autocorrelation function, correlogram and periodogram.

Sampling distributions of sample proportion, sample mean and sample variance. Central

and non-central. x?, ¢ and F distributions.

Practicals using statistical packages.

Statistical Methods IV (Stat101D):
Statistical inference for parameters in bivariate and multivariate normal distributions. In-
ference problems in simple and multiple linear regression. Inference on partial and multiple

correlation coefficients. Logistic and probit analysis. Data analytic illustrations.
Distribution theory for linear and quadratic forms.

Large-sample tests and confidence intervals. Variance stabilizing transformations. y?-tests

for independence and homogeneity. Data analytic illustrations.
Order statistics: their distributions and applications.
Practicals using statistical packages.

Reference texts for Statistical Methods I-1V:
1. J.M. Tanur (ed.): Statistics: A Guide to the Unknown.
D. Freedman, R. Pisani and R. Purves: Statistics.
M. Tanner: An Investigation for a Course in Statistics.
M.G. Kendall and A. Stuart: The Advanced Theory of Statistics, Vol. 1 and 2.
J.F. Kenney and E.S. Keeping: Mathematics of Statistics.
G.U. Yule and M.G. Kendall: An Introduction to the Theory of Statistics.
C.R. Rao: Linear Statistical Inference and its Applications.
F.E. Croxton and D.J. Cowden: Applied General Statistics.
W.A. Wallis and H.V. Roberts: Statistics: A New Approach.
10. C. Chatfield: The Analysis of Time Series: An Introduction.

© 0N oW N

Economic Statistics and Official Statistics (Stat102):
Index numbers: Construction of index numbers, properties, some well-known index number

formulae, problem of construction of index numbers, chain indices, cost of living indices,

12



splicing of index numbers, different types of index numbers used in India.

Analysis of income and allied size distributions: Pareto and log-normal distributions, gen-

esis, specification and estimation, Lorenz curve, Gini coefficient.

Demand analysis: Classification of commodities, Engel curve analysis using cross-section
and time series data, Engel curves incorporating household characteristics, demand projec-
tion, specific concentration curves. Production analysis: Profit maximization, cost mini-

mization, returns to scale, Cobb-Douglas and ACMS production functions.

Indian Statistical System: NSSO, CSO, Office of the Registrar General. National income

and related aggregates. Population statistics.
Measurement of vital rates: SRS, Life table, Literacy rate, etc.

Statistics of Production: agriculture and industry, annual survey of industries, index of

industrial production.

Price Statistics, consumer price index numbers.

Income and consumer expenditure distribution, poverty.
Employment and unemployment.

International Statistical Systems.

Reference Texts:
1. P.H. Karmel and M. Polasek: Statistics for Economists.
R.G.D. Allen: Price Index Numbers.
N. Kakwani: Income Inequality and Poverty.
L.R. Klein: An Introduction to Econometrics.
J.S. Cramer: Empirical Econometrics.
M.D. Intrilligator: Econometric Models, Techniques and Applications.
M.R. Saluja: Indian Official Statistical Systems.

N ste

Demography and SQC & OR (Stat103):

Demography: Sources of demographic data - census, registration of vital events. Rates
and ratios. Measures of mortality. Life Table - construction and applications. Stable and
stationary population. Measures of fertility and reproduction. Indian data. Standardization
of vital rates. Population growth curves, population estimates and projections. Measures
of migration. Use of demographic data for policy formulation.

Statistical Quality Control and Operations Research: Introduction to SQC. Control charts.
Acceptance sampling. Illustrations and applications. Introduction to O.R.; Linear pro-
gramming, simplex method, applications.

Practicals using statistical packages.

13



Reference Texts for Demography :
1. R. Ramkumar: Technical Demography.
2. K. Srinivasan: Demographic Techniques and Applications.
3. B.D. Mishra: An Introduction to the Study of Population.
4. H.S. Shryock: The Methods and Materials in Demography.

Reference Texts for SQC & OR:
1. D.C. Montgomery: Introduction to Statistical Quality Control.
Jerry Banks: Principles of Quality Control.
A.J. Duncan: Quality Control and Industrial Statistics.
E.Q. Ott: Process Quality Control.
H.A. Taha: Operations Research - An Introduction.
H M Wagner: Principles of Operations Research.
F.S. Hiller and G.J. Liberman: Operations Research.

A T

Linear Statistical Models (Stat104):
Introduction to stochastic models; formulation and illustrations. Linear statistical models;
illustrations. Linear estimation. Tests of linear hypotheses. Multiple comparisons. Linear

regression. ANOVA. Analysis of covariance. Log-linear models.
Practicals using statistical packages.

Reference texts:
1. S.R. Searle: Linear Models.
F.A. Graybill: An introduction to Linear Statistical Models, Vol. 1.
J.H. Stapleton: Linear Statistical Models.
R.R. Hocking: Methods and Applications of Linear Models.
R.Christensen: Plane Answers to Complex Questions: The Theory of Linear Models.

SR

Statistical Inference I (Stat105A):
Formulation of the problems. Reduction of data, sufficiency, Factorization theorem (proof
only in the discrete case), minimal sufficiency, Lehmann-Scheffe method. Monotone likeli-

hood ratio family of distributions. Exponential families of distributions.

Point Estimation: Criteria for goodness, mean square error, unbiasedness, relative effi-
ciency, Cramer-Rao inequality, Bhattacharya bounds, UMVUE, Rao- Blackwell theorem,
completeness, methods of estimation and their simple properties, consistency, illustrations.
M and R estimators of location. Bayesian techniques, priors, posteriors, Bayes estimators

and Bayesian credible region.

Tests of Hypotheses: Statistical hypothesis, simple and composite hypothesis, critical re-

gions, randomized tests, error probabilities of a test, level and size of test, power of a test,
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Neyman-Pearson Lemma, MP, UMP, UMPU and LMP tests; illustrations. Likelihood ratio

tests.

Practicals using statistical packages.

Statistical Inference II (Stat105B):
Confidence Intervals: Criteria for goodness, pivotal quantities, relationship with tests of

hypotheses, illustrations.

Nonparametric Methods: Formulation of the problems, order statistics and their distribu-
tions. Tests and confidence intervals for population quantiles. Sign test. Test for symmetry,
signed rank test, Wilcoxon-Mann-Whitney test, Kruskal- Wallis test. Run test, tests for
independence. Concepts of asymptotic efficiency. Estimation of location and scale param-

eters.

Sequential Analysis: Need for sequential tests. Wald’s SPRT, ASN, OC function. Stein’s
two stage fixed length confidence interval. Illustrations with Binomial and Normal distri-

butions. Elements of sequential estimation.
Practicals using statistical packages.

Reference texts for Statistical Inference I-11:
1. P.J. Bickel and K.A. Doksum: Mathematical Statistics.
2. G. Casella and R.L. Berger: Statistical Inference.
3. C.R. Rao: Linear Statistical Inference and its Applications.
4. E.L. Lehmann: Theory of Point Estimation.
5. E.L. Lehmann: Testing Statistical Hypotheses.
6. E.L. Lehmann: Nonparametrics: Statistical Methods Based on Ranks.
7. J. Hjek and Z. Sidak: Theory of Rank Tests.

Sample Surveys (Stat106):

Scientific basis of sample surveys. Complete enumeration vs. sample surveys. Princi-
pal steps of a sample survey; illustrations, N.S.S., Methods of drawing a random sample.
SRSWR and SRSWOR: estimation, sample size determination. Stratified sampling; estima-
tion, allocation, illustrations. Systematic sampling, linear and circular, variance estimation.
PPS sampling: selection and estimation. Two-stage sampling. Cluster sampling. Nonsam-

pling errors. Ratio and Regression methods.

Reference texts:
1. W.G. Cochran: Sampling Techniques.
2. M.N. Murthy: Sampling Theory and Methods.
3. P. Mukhopadhyay: Theory and Methods of Survey Sampling.
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Design of Experiments (Stat107):
The need for experimental designs and examples, basic principles, blocks and plots, unifor-

mity trials, use of completely randomized designs.

Designs eliminating heterogeneity in one direction: General block designs and their anal-
ysis under fixed effects model, tests for treatment contrasts, pairwise comparison tests;
concepts of connectedness and orthogonality of classifications with examples; randomized

block designs and their use.

Orthogonal designs eliminating heterogeneity in two or more directions: analysis and use of
Latin square designs and mutually orthogonal latin square designs; construction of MOLs
based on Galois fields.

Idea of efficiency and relative efficiency of designs based on average variance.
Missing plot technique.
Use of concomitant variables in orthogonal designs and related analysis.

General full factorial designs, their use, advantage and analysis; confounding and partial
confounding in 2n designs and relative efficiencies of the effects; experiments with factors

at 3 levels, useful designs using confounding in 32, 33 experiments.
Split-plot designs, their use and analysis.
Practicals using statistical packages.

Reference texts:

—_

A. Dean and D. Voss: Design and Analysis of Experiments.
2. D.C. Montgomery: Design and Analysis of Experiments.

3. W.G. Cochran and G.M. Cox: Ezperimental Designs.

4. O. Kempthorne: The Design and Analysis of Experiments.
5. A. Dey: Theory of Block Designs.

Statistics Comprehensive (Stat108):
Review of Statistical Methods I-IV (Stat101A-D), Linear Models (Stat104), Statistical Infer-
ence I (Stat105A), Sample Surveys ( Stat106) and statistical issues related to Field Reports

prepared in Elective Courses.
Project Work (involving survey and data collection).

Special Topics assigned by the teacher related to (but not restricted to) Project Work.

4.2 Probability Courses

Probability Theory I (Prob101A):
Orientation, Elementary concepts: experiments, outcomes, sample space, events. Discrete

s