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ORDER:

The Board of Management in its Seventy Third Special Meeting held on

17.3.2011 considered the recommendation of the SOthMeeting of the Academic Council
held on 9.3.2011 and approved the starting of the Post-graduate degree programme in

Bio-Statistics and the syllabus for the course as detailed in the annexure with the
following three types of degrees, in the Basic Sciences faculty of the University:

1) M.V.Sc. Bio-Statistics for B.V.Sc. / B.V.So. & A.H. graduates;

2) M.F.Sc., in Bio-Statistics for B.F.Sc., graduates; and

3) M.Sc. in Bio-statistics for B.Sc., (Agri), B.Sc.(Horti), B.Tech.(FPT), B.Tech.
(Dairy Tech.) and other Graduates of life Sciences with the same set of
courses and the syllabus for the course. However, the project work should
be carried out in the respective discipline.

2) Section 'C', Registrar's Office, TANUVAS shall take necessary action in the
matter.

Encl: Annexure
/BY ORDER OF THE VICE-CHANCELLOR/

REGISTRAR. ., ]

r.L

/
To/

rsdtion'C', Registrar's Office, TANUVAS.
dc: The Finance Officer, TANUVAS.
Cc: Section'E', Registrar's Office, TANUVAS.
Cc: StockFile/U.S.OFile/Spare-2.



ANNEXURE
SYLLABUS FOR THE NEW PG PROGRAMME IN BIO-STATISTICS

lwith the new restructured syltabus by ICAR in 2009)

Preamble

The subject of statistics has a wide range of applications in the disciplines of physical, social,
agricultural, animal, fisheries, medical, biological and other life sciences, forming a backbone and
integrated component of any research and emerging as an important branch of sciences to help in
strengthening research in all these disciplines. The research problems of these sciences are
ahogether different from those of others, because in these sciences there would always be a

scarcity of resources and the experimentation would be of a longer duration. Therefore, the
students doing their PG programme in Statistics need to be trained with greater emphasis on Bio-
statistical techniques. The courses covered in this discipline should cater to the requirements of the
students in a way that they learn the statistical techniques needed to carry out analysis of their
unique data. Hence, while designing curricula in bio-statistics, in particular for these sciences, due
care has to be taken to cover allstatisticaltechniques required especiallyfor life sciences. Currently,
M.Sc. in bio-statistics is offered only at lndian Veterinary Research lnstitute, lzatnagar, although
limited no. of courses of bio-statistics are offered inrthe curricu'lum of Agriculturalstatistics /
Statistics in SAUs and DUs.

For the reason that the course curricula in the discipline of biological sciences should meet
the demands of biological research in emerging areas and since there is a huge gap between the
demand and supply of trained manpower in this disciptine in the country, it is necessary that
TANUVAS, the leading institution in the country, starts a PG programme in Bio-Statistics for not only
those specialising in veterinary and animal sciences and fisheries sciences, but atso of other
biological and life sciences to meet the challenges. Hence, based on the recommendation of ICAR on
restructuring the syllabus and curricula for PG degree on Statistics, Agricultural Statistics, Bio-
statistics and Computer Applications, a new PG programme - MVSc / MSc in Bio-statistics is hereby
proposed to be introduced.
Admission requirement and eligibility
MVSc Bio-Statistics

Graduates with BVSc / BVSc & AH degree
MSc Bio-Statistics

Graduates with BFSc, BSc(Ag), BSc(Hort), BTech (FPT), BTech (Dairy Tech) or any degree in
life / biological sciences

The eligibility marks in the qualifying examination for adm'ssion will be minimum marks /
GPA as prescribed in TANUVAS postgraduate Regulations 2009.
Annual intake The annual intake and break up to different degrees will be as specified by TANUVAS
from time to time.
Academlc Regulations

As per TANUVAS Academic Regulations for postgraduate programmes 2009
Minimum Credit Requirements

Sublect UVSc ln Blo-Statlstlcs MlSc ln Bio-Statistics
Major 36 36
Minor 09 09
Supporting 05 05
Seminar 01 01
Research 10 10
TotalCreditt 61 61

lompulsory Non Credit Courses
Non{redit Compulrcry Courses: Although six courses (PGS 601 to 506) arercf general nature and
compulsory for MVSc programme in TANUVAS, the students registering for MVSc / MSc in Bio-
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Statistics may be exempted from PGS 604 Basic Concepts in Laboratory Techniques 0+1, as this

course is not relevant to these Master's programme and instead a course PGS 607 Livestock

production - Concepts and procedures (2+1) rnay be otfered, as done for MSc in Agricuhural

Statistics (Agricu ltu ra I production - Con ce pts a nd p rocedu res)'

Course Structure

Note: Course lrlos. 85f 660 to BSf 659 orecompulsory.
Current Faculty Strength and Need {or Hhtng Adiunct Faotlty

The Dept. of An'rnalHusbandry Stat'Etics and Computer Applicat'ons, Madras Veterinary

College proposing to offer PG Prognrnme on MVSc / Mk - Bio-Statistics has the following faculty

CODE COURSETITI"E CREDITS

Maior Courses
BST 660 Probabilitv theorv 2+0

BST 651 Statisticrl rnethods 2+t

BST 662 Statistical inference 2+l

BST 653 Multivariate analysis 2+L

BST 664 Deslen of experirnents 2+t

BST 665 Sarnplinr techniques 2+1

BST 666 Statistical genetics 2+1

BST 657 Regression anaVsis 1+1

BST 658 Statistical computing 1+1

BST 659 Surviva I rnodels in bb-statistics 2+L

BST 670 Actuarial statistics 2+0

BST 671 Stochastic processes 2+0

BST 672 De mosraphic techn iq ues i n b'o-statistics 2+1

BST 673 Econometrics an d opera tioqel4!9e1g!. 2+l

BST 674 Optirnizat ion techn iques 1+1

Mlnor Courses
MCA 601 Cornouters funda m enta ls and programrning 2+7

MCA 602 lntroduction to n etworking a nd internet applications 1+1

MCA 652 Nurneriol analysis 2+0

AHs @2 Cornputer applications in animal sciences 1+1

luoportinc Courses
BST 651 Bas'rc mathernatics -l 3+0

BST 5s2 Basic mathernatics - ll 2+0

ieminar and research
BST 691 Ma ste/s seminar 1+0

BST 699 Ma ste/ s resea rch O+10

h, alonc, with the courses can handle:
Facufi Sanctioned

Strength
No. h

Position
Faculty

from othcr
Dept.

worhnr

Speclalisation Course(s) he / she can handle

Professor One One Nil

I

t. Anirnal
Husbandry
Econornics

f. ASf SgZ n"gression analysis 1+1 
I

2. BST 559 Survival models in bio- 
|

statistics 2+1 
I

3. BST 673 Econometrics and I

oPerational research 2+1

4. BST 674 Optimization techniques

1+1

5. MCA602 lntroduction to

L ne*workint and internet
I aoolications 1+1
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Of the major, minor and supporting courses listed for the programme, there are a few
courseswhich need hcultyresourcesfrom outsidethe Dept. as listed below:

Financlal commitment
As the course teachersfor thefour coursesvir., BST 662 Statistical inference 2+1, BST 668

Statistical cornputinB 1+ 1, BST 671 Stochastic p rocesses 2+0 and MCA 5O1 Computers fundamentals
and programming 2+1are to be hired from outsile the University. Apart frorn these courses, the
UnMersity shall deckle frorn time to tirne course teachen to be hired for any other course not
provided above. The faculty may be hired forrn the University of Madras (Ramanujam lnstitute of
Advanced Studies in Mathernatics and Depa rtrnent of Statistics), Central lnstitute of Brackishwater
Aquaculture (Social Sciences Division), Anna University (Dept. of Mathematics), llT Madras (Dept. of
Mathematics), lndian Statistical lnstitute Chennai Centre, etc., to whorn honorarium needs to be
paid The arnountto bepaidas honorarium shallbeasdecidedbytheUniversityfromtimetotirne.

Syllabus

Bfi 66() P ROBABII.ITY THEORY 2+O

Objective
This is a fundamentalcourse in Statistics. This course lays the foundation of probability theory,

Faculty Sanctbned
Strength

No. in

Position
Facuky

from other
Dept.

workinc

Specialisation Course(s) he / she can handle

Associate

Professor
One One Two l. Agricultural

Economics
(Econometrics)

1.BST 660 Probability theory 2+0

2.BST 551 Statistical methods 2+1

3.BST 564 Design of experiments
2+l

4.BST 655 Sampling techniques 2+1

5.MCA 552 Numerical analysis 2+0

2. Anirnal

Husbandry
Economics

1.BST 570 Actuarial statistics 2+0

2.BST 572 Demographic techniques
in bio-statistics 2+1

3.AHS 602 Computer applications in

animal sciences 1+1

3. Meat
Science &
Technology

Assistant
Professor

Three Nil Nil

Course FaculW from outside
BST 651 Basic rnathernatics- l3+O This course can be handled by the faculty

specialised in Mathematics available at IFDT,

TANUVAS.

BST 652 Basic rnathernatics- ll 2+0

BST 666 Statistica lgenetics 2+L This course can be handled by the faculty of
Animal Genetics and Breeding, MVC, TANUVAS.

BST 662 Statistica I inference 2+ 1

Faculty needs to be hired from outside the
University for these courses.

BST 668 Statistica lcomputing L+L
BST 671 Stochastic processes 2+0

MCA 601 Cornputers fundamenta h an d
programrning 2+1
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random variable, probability distribution, rnathernatical expectation, etc. which forrns the basis of

basic statistics. The students are also exposed to law of large nurnbers and central limit theorem'

fhe students also get introduced to stochastic processes.

Theory
UNIT I

Bas'rc concepts of probability. Elements of rneasure theory: class of sets, field, sigma field, minimal

sigma field, Borel sigma field in R, measure, probability measure. Axiornatic approach to probability'

pioperties of probability based on axiomatic definition. Addition and rnuhiplication theorems'

Conditional probability and independence of events. Bayestheorem.

UNIT II

Randorn variables: definition of random variable, discrete and continuous, functions of random

variables. probability mass function and Probability density function, Distribution function and its

properties. Notion of bivariate random variables, bivariate distribution function and its properties'

Joint, marginal and conditional distributions. lndependence of random variables. Transformation of

random variables (two dimensional case only). Mathematical expectation: Mathematical

expectation of functions of a randorn variable. Raw and central mornents and their relation'

covariance, skewness and kurtosis. Addition and muhiplication theorerns of expectation' Definition

of moment generating function, cumulating generating function, probability generating function

and statements of their properties.

UNIT III

Conditional expectation and conditional variance. Characteristic fundion and its properties'

lnverskrn and uniqueness theorems. Functions, which cannot be characteristic functions' Chebyshev,

Markov, Cauchy-Schwartz, Jenson, Liapounov, holde/s and Minkowsky's inequalities' Seouence of

random variables and modes of convergence (convergence in distribution, in probability, almost

surely, and quadratic rnean) and their interrelations. Staternent of Slutsky's theorem' Borel{antelli

lemma and BorelGl law.

UNIT IV

Laws of large numbers: wLLN, Bernoulli and Kintchin's wLLN. Kolmogorov inequality, Kolmogorov's

SLLNs. Central Limit theorems: Dernoviere- Laplace CLf, Lindberg - Le\ry CLT, Liapounov CLT,

Statement of Lindeberg-Feller CLT and simple applications. Definition of quantiles and statement of

asymptotic distribution of sample quantiles.

UNIT V

Classificat'ron of Stochastic Processes, Examples. Markov Chain and classificat'lon of states of Markov

Chain.

SuBgested Readings

Ash RB. 2@0. Probobility ond Meosure Theory.2"d Ed. Academic Press.

Billingsley P. 1986. Probobility ond Meosure. 2"d Ed. John Wiley'

capinskiM & Zastawniah, 2001. Probobility Throuqh Problems. springer.

Dudewicz U & Mishra SN. 1988. Modern Mothenaticol Stotistics.)ohn Wiley'

Feller W. 1977. An tntroduction to Probobility Theory ond its Applicotions. Vols. 1., ll. John Wiley'

Loeve M. 7978. Probobility Theory.4th Ed. Springer.

Marek F. 1963. Probobitity Theory ond Mothernoticol Statistics' John Wiley'

Rohatgi VK & Sa leh AK Md. E. 2005. An tntroduction to Probability ond Stotistics. John Wiley'

BST 66lSTATISTICAL METHODS 2+1

Objective
This course lays the foundation of probability distributions and sarnpling distributions and their

application which forrns the basis of Statistical lnference. Together with probability theory, this

course is fundarnental to the discipline of Statistics. The students are also exposed to correlation and
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regression, and order statistics and their distributions. Categorical data analysis is also covered in
this course.
Theory
UNIT I

Descriptive statistics: probability distributions: Discrete probability dastributions - Bernoulli,
Binomial, Poisson, Negative-binornial, Geometric and Hyper Geornetric, uniform, multinomial -
Properties of these distributions and real life exarnptes. Continuous probabitity distributions -
rectangular, exponential, Cauchy, norrnal, gamrna, beta of two kinds, Weibull, lognormal,
logistic, Pareto. Properties of these distributions. Probability distributions of functions of random
variables,

UNIT II

Concepts of compound, truncated and mixture distributions (definitions and exarnptes). pearsonian
curves and its various types- Sarnpling distributions of sarnpte mean and sample variance from
Normalpopulation, central and non<entral chFSquare, t and f distributions, their properties
and inter relationships.
UNIT III
concepts of random vectors, rnoments and their distributions. Bivariate Normat distribution -
marginal and conditional distributions. Distribution of quadratic forms. Cochran theorem.
Correlation, rank correlation, correlation ratio and intra-class correlation. Regression analysis, partial
and muhiple correlation and regression.
UNIT IV
Sarnpling distribution of correlation coefficient, regressaon coefficient, correlation ratio, intra
class correlation coefficient' categoriol data analysis - loglinear rnodels, fusociation between
attributes. Varia nce Sta bi I iz i ng T-ra nsfo rm at ions.
UNIT V

Order statistics, distribution of r-th order statistics, joint distribution of severat order statistics and
their functions, rnargina ldistributions of order statistics, distribution of range, med ian, etc.
Practical
Fitting of discrete distributions and testfor goodness of fiu Fifting of continuous distributions and
test for goodness of fit; Fitting of truncated distribution; cornputation of sirnpte, multiple and partial
correlation coefficient, correlation ratio and intra-class correlation; Regression coefficients and
regression equations; Fitting of Pearsonian ctrrves; Analysis of association between attributes,
categorical data and log-linear models.
Suggested Readings
Agresti A. 20o2. Cotegoricat Doto Ano lysis.2d Ed.JohnWiley.
Arnold BC, Balakrishnan N & Nagaraja HN. 1992"4 FirstCourse in OrderStotistics. John Wiley.
David HA & Nagaraja HN.2003. order stothtr'cs.3d Ed.John wirey.
Dudewicz u & Mishra sN. 1ggg. Mderntwthemoticor stotisti'.rohn wirey,
Huber PJ. 1981. Robust Stotistics. John Wiley.
JohnsonNL, Kotz S & Balakrishnan N. 2@Q. continuous L)nivarioteDisttibut'ons.Johnwiley..
Johnson NL, Kotz S & Balakrishnan t{.20o0. DrScrete tJnivqtiateDistrbutbns.Johnwiley.
Marek F. 1963. Probobility Theoryond Mothenoticqlstatistbs. John wirey.
Rao cR. L965. Lineor stotisticot rnJerence aN itsApplicotions. John wirey.
RohatgiVK&SalehAK Md' E- 2005. Anlntrduction to Probobility ond Sforisfr'cs.John Wiley.

BST 662 STATETCAttNFEREI{CE 2+1
Objective
This course lays the foundation o{statist'cal lnference. The students would be taught the problems
relatedto point and conftdenceinterual estirnation and testing of hypothesis. rley would alsobe given the concepts of non pa nmetric a nd sequential iest procedures and elernents of



decision theory.
Theory
UNIT I

concepts of point estirnation: MSE, unbiasedness, consistency' efficiency and sufficiency- Statement

of Neyrnan,s Factorization theorem u,iift' 
"ppfications' 

MVUE' Rao-Blackwell theorem'

cornpleteness, Lehmann- Scheffe theorem' iisher inforrnation' Cramer-Rao lower bound and its

applications.
UNIT ll '-r mevimum likelihood methods of estimation
Moments, minimum chi-square' least square and rnaxirnum

and statements of their properties. lnterval"iti''tion-Confidence level' Cl using pivots and shortest

length Cl. Clfor the pararneiersof Norrnat, i'ponential' Einornialand Poisson distributions'

UNIT ItI

Fundarnental notions o{ hypothesis testing-statistical hypothesis, statistical test' critical region'

types of errors, t.rt tr,,aior,, randornized ;J;;.- randornized tests, level of significance' power

function, rnost powerful tests: tley.an-p..rronfund"ental lemma' MLRfamilies and UMP tests

for one pafameter exponential farnilies' Concepts of consistenty' 'nti"t"aness 
and' invariance of

tests. Likelihood Ratio tests, staternent of asyrnptotic properties of LR tests with applications

(including homogeneity of rneans and variances)'netation between confidence interval estimation

and testing of hYPothesis'

UNITIV
Notions of sequential vs f ixed sa rnple size techniques' wa ld's sPRT for testing simple null hypothesis

vs sirnple alternative, Terrninatbn ,roo.'r,r"oi sl*t, st-*1 for Binomial' Poisson' Normal and

Exponential oistriuutions. concepts of loss,'risk and decis'on fu*ton" admissible and optimal

decision functions, estirnation ano testinfliewed as decisionproblems, conlugatefarnilies' Bayes

and Minima* aecision iunctions uith appli-cations to estimation with quadratic loss'

UNITV
Non-parametric tests: sign test, wilcoxon signed ranktest' Runs test for randornness' Kolmogorov -

Smirnov test for goodness of fit, Median ie|''t 
"1a 

Wilcoxon-Mann-Whitney U-test' ChFsquare test

forgoodnessoffitandtest{orindepena.n,.ofattributes.Kruskal-WallisandFriedrnan,stests.
Spearrnan's ,nf, ,o"tf"tion a nd Kendalf s rau testsfor independence'

li:lX: of estirTlation - Maxirnum Likerihood, *:r,,T:T ]:-r.o 
Moments; confidence lnterval

Estirnation; tvtp ana uMp tests;Large sample tests; Non-p.rrrnutric tests, sequential Probability

Ratio TesU Decision f un ctions'

;:r$1 l;T;F:rr, . B oy es i o n t nf e re nc e i n statistico t A no t vs i s,J oh n w.ev'

casela G & eergeinL.2001. stotistkot lnference.Duxbury thornpson Learning'

Christensen R. 1990. Log Lineor Models'Springer' -.-1

Con ove r WJ - L980' P ro ai o I N onp oron etric Stotrtics' I oh n Vli ley'

DudewiczU&tVishnsN.lgss.ModernMothemoticolstotistics'JohnWiley.
GibbonsJD. 1gg5. Non Poranetficstotistic1llnference' 2"dEd' Marcel Dekker'

Ki ef e r JC. 79 87 . I nt ro du ct io n t o Statisti ca I lnJe re nce' :p 
til 9:'

Leh m an n EL. 198;. Tes tin g Stoti st i co t Hy pothese s' Jo hn Wiley'

Leh man n EL. 1986' The ory of Po int E sti notron' J oh n V/i ley'

Randles RH & WotfeDs. 1979. tnra'ulio,n' io Theory oJNonporametric stotistics'lohnWiley'

Rao cR. 1g73. Lineor stot'tstkol lnference and its Appticotions' 2"'! Ed' John wiley'

RohatgiVK&salehAK-Md.E.2oo5. nn-tiroduaiotntoProbobilityondstotistics'Johnwiley'

nohtaliVK. 1984. Stotisticallnference' Johnwiley 
othnrtcfor Behoviorol!

Sidneys&Castellan NJJr.lggg .ruon-ploro^etrrcstotisticot ltethodsfor Behaviorolfuiences'
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McGraw Hill.
Wald A. 20C4.. SequentialAnolysis. Dover publ.

BST 663 MULTIVARIATE ANALYSIS 2+1
Objective
This course lays the foundation of MultMariate data analysis. Most of the data sets in agricultural
sciences are rnuhivariate in nature. fhe exposure provided to rnuhivariate data structure,
multinomial and rnultivariate normal distribution, estimation and testing ol pararneters, various data
reduction rnethods wou ld help the students in having a better understand ing of agricuhural research
data, its presentation and analysis.
Theory
UNIT I

Concept of randorn vector, its expectation and Variance-Covariance rnatrix. Marginal and joint
distributions. Conditional distributions and lndependence of randorn vectors. Multinomial
distribution. Muhivariate Normaldistribution, marginat and conditional distributions. Sample mean
vector and its distribution. Maxirnurn likelihood estimates of rnean yectorand dispersion matrix.
Tests of hypothesis about meanvector.
UN]T II

Wishart distribution and its sirnple properties. Hotelling's T2 and Mahalanobis D2 statistics. Null
distribution of Hotelling's T'. Rao's U statistics and itsdistribution. Wilky I criterion and statement
of its properties. Concepts of discriminant analysis, cornputation of linear discrirnina nt function,
classification between k (>2) rnuhivariate norrnal populations based on LDF and Mahalanobis
D2.

UNIT III
Principal Cornponent Analyis, facor analysis (sirnph and rnulti factor rnodels). Canonicatvariables
and canonicalcorrelations. Cluster analysis, similarities and d'ssimilarities, Hierarchical clustering.
Single and Complete linkage methods.
UNIT IV
Path analysis and cornputation of path coefficients, introduction to rnultidirnensional scaling,
sometheoreticalresults,simihrities,rnetricandnonmetricsolingrnethods. Conceptsofanalysisof
categorical data.
Practical
Maxirnurn likelihood'estirnates of rnean-vector and dispersbn matrix;Testing of hypothesis on
mean vectors of mu hiva riale norrnal popu lations; Cluster analysis, Discriminantfunction, Canonical
correlation, Principal component anatysis, Factor analysis; Multivariate anatpis of variance and
covariance, multidirnensiona I scal ing.
Suggested Reading:
Anderson fW. 1984. An lntroductionto Nuftivaiote Stotisticol Anotysis, 2"d Ed. John Wiley.
ArnoldSF.1981. TheTheoryoJLioearl\lodels ond Muttivoriote,4notysrs.John Wiley.
G i ri N C. 197 7 . M u I tiv o rio te St ot i st ical I nfere nce. Acade rn i c press.

Johnson RA & Wichern DW. a98E. Applied Multivoriate StltisticotAnotyis. Prentice Hatl.
Ks h i rsaga r AM. a972 . Nutf iv oi ate Anoly sis .Ma rcel De kker.
M u i rhead N. 79 82. As pe as oJ Mv lti vo rio te st ot ht ica I Th eo ry. Joh n wil ey.
RaocR. L973. Lineor stotisticaltnferenceoodits Applicotions.2ndEd. Johnwiley.
Rencher AC. 2@2. Methods oJ t\tuftivo riate Ano lysis- 2 nd Ed. John Wiley.
Srivastava MS & KhatriCG. 1979.An lntrduction to Multivariotestotistrcs.NorthHoltand.

Objective
Design of Experiments

BST 664 DESIGII OF EXPERIMENTS 2+1

provides the statistica I too ls to get rnaximurn inforrnation frorn least amount
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of resources. This course is meant to expose the students to the basic principles of design of

experiments. ff,. ,tuO"nis would also be p'ot,,ttA w*h mathem"ti*t Uttgtound of various basic

designs invorving ".";;;;; 
;, way'elimination of heterogeneity and their ch-aracterization

properties. This course wourd also prepare in.'r,ra"",s in derivinilil .rpr*rionsfor analysis of

experimental data'

TheorY
UNIT I

Erernents of rinearestirnation, Gauss Markoff rheorern, rerationship beween BLUEs andlinearzero-

functions. Aitken,s transformation, test ., nrr"iilr,r, "n"v't' 
or 'l'Nnt"' 

partit'roning of degrees of

freedom.
UNIT II

orthogonality, contrasts, mutually orthogonal contrasts' analysis of covariance; Basic principles of

design of experirnen",'"i"tinytrials' size and shape of plots and blocks'

uNlT lll
Basic designs - cornpletely randornized design, randornized ,:.:l|*u block design and Latin square

des.gn; orthogonal ;;;;;r;.;t, rnutually oihogonat tatin squares (M0ts)' Youden square designs'

Graeco Latin

squares.
UNIT IV

Balanced incornplete block(BlB) designs-general propert."::.ll analysiswithout and with recovery

of intra brock information, construct.ron "i;iB 
aeigns. eartia[y Jaraiced incornprete block designs

with two associate classes - properties, ,r.rrirt,, *a ,on3,11ioi, l'nitt desfins' alpha designs'

cyclic designs, au gme nted desig ns' general an al16is of block d esigns'

UNIT V

Factoriar experirnents, confounding in syrnrnetricarfactorialexperirnents 
(2n and 3n series)' partial

a nd tota r .ontounoinl, i.i,, ". 
r r"-"0 ria rs, asymrnetrical fa ctorial s'

UNITVI
Designs for fitting response surface;-cross-over designs. Missing plot technique; Split plot and strip

plot design; c'oup' oi"'periments;Sarnpling in field experiments'

Practkal
Determination of size and shape of prots and blocla from unifonnitytriats data;. Anartpis of data

generated frorn cornpretery randorn,.* i"rn* indornrzed io,npr.i. brock design; Latin square

desi3n, Youden square design; 1""1" ;;;;g"t"'tto f'; ;-Bl; design' lattile 
design' PBiB

deslBns; 2n, 3n faaorial experinents *in"r, ,iJ *'nrt tonto'"iing; split and strip plot designs'

repeated ,n".rrr.*"nt desEn; *or,n#"iiu.i'to*, iltq of il"iitnte;^ Anal,sis of Groups

of experi m enrr, on.ri,u oi.ii ni.,r t.i, l .X;";';nis.' s"rn pl ing in f iel d expe rime nts'

Suggested Readings

chakrabartirrac.6oz. Mathernaticsof DesignandAnarysisofExperirnents.Asiapubl' 
House'

Cochranweaco*,R.lg5T.txperirnentaliesigns.2ndEd.JohnWiley.
Dean AM A vo"i' rSgS' ot'En.nd Analysis of Experiments" Springer'

Dey A a wruferiel n' rSgS' r'""lonalFactorialPla ns' Joh n WileY'

,"V a 1986' Theory of Block D.esig ns' WleY Eastern'

Hall M Jr. 1986' CombinatorialTheory' John Wiley'

JohnJA&QuenouilteMH.1977- 
erprrii.r.it,o.tgnandAnalysis'charles&Griffin'

Kempthorne, oL'iL' o"sGn anu lnalf is of Experirrents' John wilev'

KhuriAr& cornelrJA- t,,6. n*ponr"drJ.o o"rie.,s andAnalysis' 2id Ed' Marcel Dekker'

lchirsagar N" isi:' A Course i n Un ea r Nodeb' Ma rcel Dekker'

Nongornery 
'L'loos' 

Designand A*V''= o{ Experirnenl::'ohn wihy'

Raghavarao D. 1971. Construcrion ,.ra-i'#o,natorratproulet'-in ottien of Experiments'John

WileY.
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Searle SR. 1971. Linear Models- John Wiley.
Street AP & Street DJ. 1987. Combinatorics of ExperirnentalDesigns. Oxford Science Publ.
Design Resources Server. lnd ian Agricultural Statistics Research lnstitute (ICAR), New Delhi-110012,
I ndia. www.iasri. res. in/design.

BST 655 SAMPLING TECHNIQUES 2+1
Objective
This course is meant to expose the students to the techniques of drawing representative samples
from various populations and then preparing them on the rnathematicalformulations of estimating
the population pararneters based on the sarnph data, The students would also be exposed to the
real life applications of sampling techn iques a nd estimation of parameters.
Theory
UNIT I

Sample survey vs complete suney, probability sarnpling, sample space, sarnpling design, sampling
strategy; lnverse sampling; Determination of sarnple size; Confidence-interval; Simple random
sampling, Estimation of population proportion, Stratified randorn sampling, Number of strata and

optimum points of statification.
UNITII
Ratio and regression methods o{ estimation, Cluster sampling, Systematic sampling, Multistage
sampling with equal probability, Sepante and cornbined rat'ro estimator, Double sampling,
Successive sampling -turo occasio ns.
UNIT III

Non-sampling errors - sources and classification, Non-response in suneys, lmputatbn methods,
Ra ndomized response tech niqu es, R es ponse errors - interpenetrating su b-sa rnpling.
UNITIV
Sampling with varying probabilit'es with and without replacernent, PPS sarnpling Cumulative
rnethod and Lahiri's rnethod of selection, Horvitz-29 Thornpson estirnator, Ordered and unordered
estirnators, Sampling strategies due to Midrunosen and RaoHartley-Cochran. lnclusion probability
proportional to size sarnpling, PPS systernatic sampling, Mult'stage sarnpling with unequal
probabilities, Self weighting design PPS sarnpling.
UNITV
Unbiased ratioandregressiontype estimaton, MultMariate ntio and regressbn type of estimators,
Design effect, Bernoulli a nd Poisson u mpling.
Practical
Determination of sarnple size and select'pn of nmple; Sirnple randorn sampling, lnverse sampling,
Stratified randorn sarnpling, Cluster sampling,sptematicsarnpling; Ratioand regression methods of
estirnation; Double sampling, multi-stage sarnpling lrnputation rnethods; Randomized response
techniques; Samplingwith va rying p roba bilities-
Suggested Readlngs
CasselCM,SarndalCE&WretmanJH. 1977.Foundat'onsof lnference in Survey Sampling.John
Wiley.
CtaudhariA&StengerH.2005. SurveySarnplingTheory and Methods.2dEd.Chaprnan&Hall.
Chaudhari A & Voss JWE. 1988. Unif ied f heory and Strateg ies of Survey Sarnpling. North Holland.
Cochran WG. 197/. Sarnpling Techniques. John Wiley.
HedayatAS&SinhaBK.1991-Designandlnferencein FinitePopulationSarnpling. lohnWiley.
Kish L. 1965. Survey Sa rnpli ng. Joh n Viley.
MurthyMN.1977. SarnplingTheory and Methods.2"d Ed.Statisticrl Publ.Society,Calcutta.
Raj D & Chandhok P. 1998. SarnpleSurvey Theory.Narosa publ.

SarndalCE,SwenssonB&Wretman l. 1992. Models AssistedSurveySarnpling- Springer.
Sukhatrne PV, Sukhatrne BV,SukhatrneS & AsokC.L984. SarnplingTheory oFsuweyswith
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Applications. lowa State University Pressand lndian Society of Agriculturalstatistics' New Delhi'

Thompson SK. 2OOO. Sarnpling' John Wiley'

BST 666 STATISTICAL GENETICS 2+1

Obiective -.- ,_ ^. -.^+i.+.-c in nrrenthative eenetics and
This course is rneant to prepare the students in applications of statist'rcs in quantitative ger

breeding. The students would be exposed io tit' physical basis of inheritance' detection and

estimation of linkage, estirnation of genetic pararneters and devetopment of selection indices'

Theory

ffi, basis of inheritance. Anatysis of segregation, detection and estirnation of linkage for

qualitative characters. Arnount of inforrnation about linkage' combined estimation' disturbed

segregation.

#. 
"na senotypic frequencies, Randorn rnatins :il "'-'1v-;Y:'lll-i1'",iY;l5::utt^ 

"'o
extension of the equilibrium hw, Fishe/s fundarnental theorem of naturalsetection' Disequilibrium

duetolinkagefortwopairsofgenes,sex.linkedgenes,Theoryofpathcoefficients.
uNlT lll ^3'nAiaa.one freouencv - selection,
Concepts of inbreeding, Regular systern of inbreeding' Forces affecting gene frequency

rnutation and migration, equilibriurn between forces in laqe poprlations, Randorn genetic drift'

Effect of finite PoPulation size'

UNIT lV - -. L-^^r:-- ',ohro :nd dominaflce deviation'
potygenic systern for quantitative characters, concepts of breeding value and dominanc

Genetic variance and its partitioning, Effec of inbreeding on luantitative cha.racters' Multiple

allelismincontinuousvariation,sex-rinteaien"r,t ra..n"leffects-estimationoftheircontribution'

UNITV , .,.^.. ^-i t..^nalieanrrclerion. Resoonse due to
correlationsbetween relatMes,Heritability, Repeatability and Geneticcorrelation' Resp

selection, Selection index and its apptioiions in plants and anirnals improvement prograrnmes'

Correlated resPonse to selectb n'

UNlTvl . -^L --'1 riaar-oorc<q'ion aooroach for the
Restricted selection index. Variance cornponent approach. and linear regression appr

analysis of GE interactions. lvleasuremeriof staUitity and adaptability for genotypes' Concepts of

generaland specif'rc combining ability- OiaiilianO partial diallel crosses- construction andanalysis'

[lfffi[. singre factor segregation rat'ps, homogeneity of thefarnil'reswith regard to singlefactor

segregat'ron; Detection and estirnati." "ili, 
f.g. i""''1tttt by dfierent procedures; Estimation of

genotypic and gene f requency frorn a girrr't O]rtr. HardY-Weinberg lau; Estirnation of changes in

genefrequencyduetosYstemati.tor,.r,-lntreedingcoeff'cient'geneticcornponentsofvariation'
heritability and repeatability coefficient, Senetic correlation coficienU E:ornination of effeC of

linkage, epistasis and inbreeding on *..n and variance of metric traits; Mating designs;

construction of selection index inchrding phenotypic index, restricted selection index' correlated

resPonse to seleGhn'
Suggested Readings

Bailey NTJ. 196f . ihe NatherraticatTheoryof GeneticLinkage' Clarendon Press'

Balding DJ, Bishop M &Canningsc 2001. Ha nd Bookof statistica lGeneti:s'John wiley'

CrowJF & Kirnura M.tg70. ln tntrodustionof Poprhtion Genetics-Theory'Harper&Rov'

DahlbergG. 1948. Mathernathal Methods for Pop"rht'lon c:enetics' lnterscience Publ'

EastEM&JonesDf.lglg.lnbreedingandoutbreeding..lBLippincott.
Ewens WJ. 1979. Ma th erna tics of Popuh t'on Genetics' Spri nger'

Falconer DS. 1985' lntroduction toQuantitative Genetics' EtBL 31
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Fisher RA. 1949. The Theory of lnbreeding. Oliver & Boyd.

Fisher RA. 1950. Statistical Methodsfor Research Workers. Oliver & Boyd.

Fisher RA. 1958. The GeneticalTheory of Natural Selection. Dover Publ.

Kernpthorne o. 1957. An lntroduction to Genetic statistics. The lowa state univ. Press'

Lerner lM. 1950. Popuhtion Genetics and Animallrnprovement. CambridBe Univ. Press.

Lemer lM. 1954. Genetic Horneostasis. Oliver & Boyd.

Lemer lM. 1958. The Genetic Theory of Selection..loh n Wiley.

Li CC. 1982. Population Genetics. The Universityof Chicago Press-

Mather K & JinksJL 1977. lntroduction to BiornetricalGenet'rs. Chapman & Hall.

Mather K & JinksJL 1982. Biornetriol Genetics. Chaprnan & Hall-

Mather K. 1949. Biornetrical Genetics. Methuen.
Mather K. 1951. TteMeasurernent of Linkage in Heredity. Methuen.

Narain P. 1990, StatisticalGenetics. Wiley Eastern.

BST667 REGRESSION Ai{ALYSIS 1+1

0biective
This course is rneant to prepare the students in

useful for statistical data anallsis and to provitle

techn iques and th ei r a pplications in a gricu hural data.
Theory
UNIT I

Simple and Muhiple linear regressions: Least squares frt, Properties and exarnples' Polynornial

regression: Use of o rthogonal polynorniab.

UNIT II

Assumptions of regression;d'agnostics and transformations;Examination of residuals-Studentized

residuats, applications of residuals in detecting outtiers, identification of influential observations'

tackof fit, Pure error. Testing homoscedasticity and nonnality o{enors, Durbin-Watson test. Use of

R2for examininggoodness of fit.
UNIT III

Concepts of Least rnedian of squares and its applications; Concept of multicollinearity, Analysis

of rnuhiple regression models, estirnation and testing of regression pararnete6, sub-hypothesis

testing, restricled estinration.
UNIT IV

Weighted least squares rnethod: Pmperties, and exarnples. Boxtox farnily of transformations. Use

of dumrnyvariables,Selection of var'nbles: Fonvard selection, Backrward elimination' Stepwise and

Stagewise regressio ns.

UNITV
lntroductionto non-linear rnodels, nontinearestimation:Least squaresfor nonlinear models.

Practlcal
Muhiple regression fitting hrith three and four independent varhbles; Estirnationof residuals,

their applications in outl'Br detection, distribution of residuals; Test of hornoscedasticity, and

normality, Box-Cox transforrnatbn; Restricted estirnation of parameters in the rnodel, hypothesis

testing, Stepuise regression analysb;Least medianof squares norrn, Orthogonalpolynornialfitting'
Suggested Readings
Barnett V & Lewis f . t984- Outlen in Stotisticol Do to . Joh n Uiley.
Belsley DA, Kuh E & V/ebch RE. 2004. Regresion Diagnostia-ldentifying lnfluentiol Doto and

Sources of Collincarifl. lohn Viley.
Chatterjee S, Had i A & Price B. 1999, Regression Anolysis by komples. Joh n Wiley'

Draper NR & Smith H. 1998. Appl'tedRegressktnAnolysis.3'd Ed.rohn Wiley.

McCullagh P& NelderJA 79lp., GeneralizedLineorModels. 2"dEd. Chapman & Hall.

linear and non'linear regression rnethods

a rnathematical foundation behind these



Montgomery DC, Peck EA & Vining GG. 2003 ' lntroduction to Lineor Regress'an Anotysis' John Wiley'

Rao cR. tg73. Lineqr Stotisticaltnference ond its Applicotions. 2nd Ed. John wiley'

BST 658 STATISTICAL COMPUTING 1+1

?l'|":fft. is meant for exposing the students in the **'l-tt,o^f^::::,t:t:T?:techniques'

various statistical packages would be used forteachingthe concepts of cornputational techniques'

Theory
UNIT I r-^- -"^^- "al crn rrtrrrps- oattern recognition'
lntroduction to statistical packages and cornputing: data types and structures' pattern re

classification, association rules, graphicalmethods. o.t" analysis principles and practice

UNIT II

ANOVA, regression and categortal data rnethods; rnodel formulation' fitting' diagnostics and

validation;Matrixcomputatiorrsinlinearrnodels.Analpisofdiscretedata.

ft#ri..t rinear argebra, numericaroptirnization, graphicar techniques, nurnerical approximations'

numerical integration and Monte Carlo rnethods'

UNITIV
Spatial statistics; spatial sampling; hierarchiolrnodeling' Analysis of cohort studies' case-control

studies and randomized clinicaltrials,techniques in the anatysisof survivaldata and longitudinal

studies, Approaches to handlingmissing data' and rneta-analysis'

f#tfj.*ement, Graphicarrepresentation of data, Descriptive statistics;General linear models "

fitting and analysis of residuals, outliera.t",tl,n; Categorical dataanalysis, analysis of discrete data,

analpis of binary data; Numerical algoritirnu Spatia-l rnodeling toho* studies; clinical trials'

analysis of survival data; Handling missing data'

Suggested Readings

Agresti A. 2002. C-otegorical Doto Anolysis.' 2nd Ed' John Wiley'

Everitt BS & Du n n C. igg f . Advon ce d Mu ki vo rto te D oto Anoly sis' 2''r Ed' Arno ld'

GeisserS.!gg3.Predict(etnference:Anlntroduction.Chapman&Hall.
GelrnanA& HittJ.2006. Doto Analysis utiniii'"tsbnandMultilevel/HierorchicalModels'

ATstiE:#?l];ti'I *-i y.2004. Hondbookof conpuutbnorstorisrics - conceprsand Methods'

SPringer.
HanJ & Kamber M. z0oo. futo Mining: concepts and.Techntques. Morgan.

Hastie T, Tibshirani R & triedrnan R. 2O0a-7he ElinentsolstotisticolLearning:Doto Mining'

I nference and Pred iction' Springer'

Kennedy WJ & GentleJE' 1980' StotisticolCompoting'Narcel Dekker'

MilterRGJr.lg36.kyondAfvov4-fusicsolAppliedStot.stics.JohnWiley'
Rajararnan v. 19$ . ;;; puter oriented Nur7lertcol Methods.Pent ice'Hal l.

Ross s. 2w - I nvodu ct io n to Prob ob ility Nodeb' Aca dem ic Press'

Ryan BF & Joiner BL 1994' MIN|TAB Hondbok' 3'd Ed' Duxbury Press'

Sirnonoff JS. 1996. Smoor hing lrlethods rn Stotistics' Sp ringer'

Snel EJ. L9a7. Apptied Stot,stics.' a iinoko! BNDP Anolvses'Chaprnan & Hall'

Thisted nl- rs88.ile nents of StatisticatConputing' Chaprnan&Hall'

Venabtes WN & nipt"v eo. r6ss. ,.loaer;'p,itiis'"'s,cs with S-P,'rs' 3'd Ed' Springer'

BST 669 SURVMAL MO DEI.S IN BIO.SIATISrICS 2+1

Objective r ^L-:- -.-.i-r:-.r nrnnorric. alons vith the factors
The course deals with studY of survivaltirnes a nd their statistical properties along

12



A) /,

affecting them.
Theory
UNIT I

Concept of survival data, definition and associated probability density function, survivalfunction,
hazard function, Censoring in survivat tirne.
uNtT il
Estimation of survival function by life table analys's, Kaplien and Meirer
Method. UN|Tltl
Survival and failure time distributions:farnily of exponential and Weibul rnodels.
u NrT [v
Analytical and gnphical method forchoosingbestfined distribution, Pararnetric and non-pararnetric
tests for cornpa rison of su rviva I fun ctions.
UNIT V

Concornitant variabhs in liletirne distribution rnodels, Cox-proportional hazard rnodels, Cox-
proportional hazard rnodels with tirne dependent covariates.
Practlcal
Estimation of survivalfunctions - life table ana\nis; Kaplan and Meirer Method. Estimation of
suruival functions in caseof censoredobservations- lifetable method, Kaplan and Meirer method;
Fitting of suruival and failure tirne distributions: farnily of exponential and Weibut rnodels (For
uncensored and censored observat'ons); Regress'on and Maxirnum Liketihood Method of fitting and
choosing appropriate distribution to the survival times; Graphical rnethod for choosing best
fitted distribution, Pararnetric :nd Non-Parametric tests for comparison of survMal functions;
Pararnetric tests for comparison of survival functions in the presence of censored survival times;
Non parametric tests for cornparing survivalfunctions in the presence of uncensored suruival
tirnes; Concornitant variables in !iletirne dbtributbn models. Fitting of Cox-proport'onal hazard
models.
Suggested Readings
And erson B. 1990. Me th od ol oq icol Errors i n Med i co t R es eo rch. Bra ckwe lr.

Arrnitage P & Berry G. 1987. stotistical Nethds in MedicolReseorch. Bhckwell
collett D. 2003. M odel ing su nivo I Doto in Med ial Researc h. chapman & Hall.
Cox DR & OakesD.lg84.AnolysisoJSumiwlDoto. Chaprnan & Hall.
ElandtJohnson RC & Johnson NL. t980. Survivol Modets ond Mto Anolyis.John Wiley.
Everitt BS & Dunn G. 1998. stotitt'tcolAnolysisol tvP.dicolDoto, Arnold.
Hosmer DW, Lerneshov S & Nay S. 2Cfla. Applied Sumivol Aralysis: Regress'on Modeling of Tine-
to-Event Doto. 2d Ed. John wiley-
KleinJP & MoeschbergerML- 2@3. SuwivolAnolysis:Techniquesfor Censored ond Truncated Doto.
Springer.
l(einbaurn DG & Klein M . 2002 - Log istk Re gress'on. Springer.
Kleinbaurn DG & Khin M.2005- suruival Analph. A kff LearningText.2d Ed. Springer.
lee ET & WangJW. 2003. Stotisticol Methodsfor Su nivu lDoto Anolysrb. Joh n Wiley.
Therneau TM & Grarnbsch PM, 2CfrQ. Modelinq fuwivol hto:Extendingthe Cox Modet. Springer.

BST 57O ACTUAR IA T SIATISNCS 2+O
ObjectMe
This courseismeanttoexpose thestudentsto thestrat'tstical techniquessuch as probability models,
lif€ tables, insurance and annuities, techniques in cornputation of prerniums that include
expenses, general expenses, types of eKpenses and per po licy expenses.
Theory
UNITI
lnsurance and utility theory, rnodels for individual clairns and their sums, survival function, curtate

13



future rifetime, force of mortarity. Life table and its relation.with survival fulliolexamples'

assumptionstorrraaiolal'.;;;,;;;. "n"t'rt''J'r"i'*s'-oi 
mortalrty""rttt "na 

ultimate tables'

uNrT rr ;;.,;. ; bst survivor status, insurance 
T1,:;iJ'i":,".T::i 

t:'"".111

Muhiple lifefunctrons' jointli{e and 1t]-t1';;, .o.,rr,,v raws' rvruttrl]:it.::r.e::tjl:alratesof

triiil" "" 
funct'ons evaluation tor s

d eter m in istic t na 
"no-o* 

sunivo rship 
"t"o"" " 

* tli"a' single decrement tab les' centr

rnu ltiple decreme nt' n ti'ingl" p re rni ums t"i itt"n nurnerical evalu ations'

uNlT tll 
"':1"^:-j.-.^^."r.0 

poison distribution and its applications' Principles of

ffi-riuution of aggregate ;]:',l5'S:li[;.,;, of interest 'Jl":;;' 
to"' of interest and

cornpound interest:

discount, cornpound;;;;;;' ""urnulatiorlfaio'' 
tontint'.lous compounding'

uNlllv .,- at the rnoment of death and at the end-of the year of death-level benefit

lnsurance PaYable

insurance, "noo*,r,ini"'i*,"n.r, 
auft"ua'in'uitnt" tnO "t''n*'il;i* 

insurance' recursions'

cornrnutation fu ncti ons'

ffinuiti"s: single payrnent, continuous llfe annuities' dilqele life annuities' life'annuities with 
]

rnonthty payrnents, :;H;;; iunaio,',,,=;;rr.;-;,..t'nn'' 
i"t'i'i""t'-'"'nprete annuities- 

I

immediate "na 
tppoii"ot"ii**'niu'-dut't' 

vdr Yrr 16 -"" - 

--,..m< io. 
i

uNrT vt 't"".,.-;..:"- 
orerniums, true rnonthv paYrnent prerniums' 1g:['',ffi1[ i

iff...iurns'. continuous and discret"'"il;';;;;i.i.tnr. Payrnent !1TT:"t-::

i:lr*lt;;:l*x::,::twff "#:,il.,l,:il,::,fr 
;r;.,'.ffi :;,'*'"'"',

functions. premiurns= that include ",,-Jnl,*.neral 
expens",. ,vp.,-or :Ylll]:, 

per policl l

expenses. ctaim arnouni iirtriurt.onr,"oori*i,,,'r, 
*"individual nioJtr' stop-loss insurance' i

I

Suggested Readingp roductioo to Actuor'slstudies' Elgar Publ' 
i
1

i$[:Jl[tr]'5:1".'J;:H#l':#ffiru*"rif E,e*od.,,Aduoriotrheoryondl
Booth P M, cttao uui ill tt"o"t o*' Ha berma n S & Jarnes D E' 199'J' ruo"^ 

::":, ^ -,,
Proaice 'C\apman & Hall' ' toiolstottstfcs; An l ntroduction ' 2A,j"t'ia-tll't"?. 

#',lO "t i

ffifall,#;1Tifi.trfl ilT:'J"Jl 
j'[::Ifi j:il{]:;;;;ii.m"n'^"csw-*'-

Actuar'res, lthaca,lllino's' tqca.prc,cticatRtskTheory It'l!i'::'..::;, l

Daykin co, pentitain,-# o,.,onen M.-1994 .Practicat.Rlsk,Theory for oo:':',:-:y:,man & Hall. ]

Klugrnan SA, Panjer HH' willrnoo'o o?? 
''1"t"' 

oo' *;";; ^:::-,-'"':,::::-:r.r*"'iJdYnrrrve'' --'- 
lH' willrnotand GE ut vetrtEr

Klugrnan SA' Panjer HH' vlllnrutd"" ". 
, n:--aeailnrf profubiritl:A,iscrcte rntroduaion'Basel)

Deci sion s. Joh n Wiley'- ^^^r r t- +s ann tic.,l Finonce o nd P ro fu bil iy : a u t'cr c tc

MedinaPK&MerinoS'2003 'MathenoticoltinonceondProbabililyto'.*'":".'-'.^'^--.--,narinonce 
iM edina PK t5t' lwct rttv . -- .--^-b nn^ Finonc€,

Birkhauser'
RolskiT,SchmidliH,schrnidtV&.IeugelsJ.tgg8.StochosticProcessaJorlnsuranceandFin
JohnWileY'
Rotar Vl' 2006' Actuo riot trtodels' The lrlothenotics oJ lnsuronce'Chaprnan&Hall/CRC

BSI 671 Sf OCHASTIC PROCESSES 2r0

fr f [Y'. 
", 

rse w hi ch a i rn s 

. 
ar 

1- :l^,]: :-^ : :l;'ifl:. illJ|Jil:ffi : ."',L'iLH::: J' 
**'

a*o helps prepare ,.ua.ni.fo, ,ppti.ationrJi;;;;t;"nt iublecttoanimalsciences'

Theory
UNITI



At n I

Basics of stochastic processes. Random walk models. Markov chains and their applications.
D iscrete bra nch ing processes.

UNIT II

Markov processes in continuous tirne: Poisson process, Random-variable technique. Birth and

death processes like pure birth process, linear birth and death process, irnmiBration-birth-death
pr0cess.

UNIT III

Epidemic processes: Sirnple deterrninistic and stochastic ep'Klernic rnodel. General epidernic models,

Recurrent epidemics.
UNIT IV

Chain binomial models. Diffusion processes. Diffusion limit of a randorn walk and discrete branching
process. Fonvard and backward Kolmogorov diffusion equations and their applications.
Suggested Readings
Barthn MS. 1955. lntroduction toStochostic Processes.Carnbridge Univ. Press.

tha rucha-Reid Af . 1960. E lenents of theTheory ol Morkov Processes ond their Applications.
McGrawHill.
Bhat UN. 1972. Elernents of Appliedstochostic Processes.Wiley Eastern.
Cox DR & Miller HD. 1965. The Theory oJ StochosticProcesses. Methuen.
Durrett R. 1999. Essentiols of Stochostic processes.springer.

Lawle r GF. A995. I nt ro du ct io n t o Stocho sti c P ro esses. Cha prnan & Ha ll.
M edh i J . 7982. Stoc ha st ic Proc es.*s. W i ley E aste rn.
Parzen E. 1962. Stochastic Proceslr-s. HoHen-Day.
Prabhu NU. 1955. Stochostic Proceses. Macrnillan.
Ross SM. 1996. Stocho stic Processs. 2d Ed. John Wiley.
TaylorHM&KarlinS.1998.An lntroductbntoStochosticModeling.3dEd.AcadernicPress.

BST 67 2 DE ]vI OGMPH IC TECHN IQUES tN BIo-STATISTICS 2+1
Oblective
Thb course is rneant for training the students in rneasures of demographic indices, estirnation
procedures of dernographic pa n meters, population projection techniques and principles involved in

bi oassaln.
Theory
UNIT I

lntroduction to vital statistics, crude and standard mortality and rnorbidity rates, Estirnation of
mortality; Application and methods of constructing life table, abridged life tables; lncrement-
Decrement Life Tables.
U NIT II

Stat'onary and stable populations, Stationary and stable populations, Migration and imrnigration.
Demographic relationsinNonstablepopulations. Measurernent of population growth,Lotka's model
(deterrninistic) and intrinsic rate of growth, Neasures of rnortality and morbidity, Per'od and Cohort
studies. Populatio n proiectio ns

u NtT ![
tertility and rep roduction: CBR, GFR, GRR an d NRR. Measures of reproduction: tota lfertility rate,
gross reproduction rate, net reprod uction nte, replacernent index, general fertility rnodels.
uNlT tv
Estirnationof med'aneffective doses-theirrebtMepotenryand standard errors.
UNITV
Principleof biological assa)6,parallel line andsloperatioassays,cho'reof doses and efficiency in
assaysquantalresponses, probil and logit transforrnations,epiderniological rnodels; Probit analysis,
Con{ounding with natural rnortality and methods of its adjustment, Odds-ratio, Mantel- Henszel

l5



-

estimate and its confidence interva l, testing of hypothesis in 2x2 and 2xk tables

Practical
Problerns based on estirnation of crude and standard rnortality and rnorbidity rates'

Construction of life tables; Estimation of CBR, GFR, GRR and NRR; Probit AnalYsis' Odds-ratio tests'

Mantel-Henszel estimate and its confidence int"*"t, testing of hypothesis in 2x2 and 2xk

tab les. Population P rojections'

Suggested Readings

Cox DR. L957 . De mog ro phy. CarnbrirJ ge U niv' Press'

Everitt BS & Dunn G. t998. Stotistbol Anolysis o! MedicolDoto. Arnold.

Fleiss JL. 1981. Stotrst icolMethodsfor Rates and Proportions. John wiley'

LawlessJF.1982. Statisticallvlodets ond MethodsJorLiJetime Doto'JohnWiley'

MacMahon B & PughTF. L970. EpiderniotogY - Principles ond Methods' Little Brown'

Miettinen OS. 1985. fheoreticolEpideniology: Principles of Occurrence Reseorch in Medicine')ohn

Wiley.
Newell c. 1988. Methods and Models in Demogro phy. Guifford Publ'

preston s, Heuveline p & Gui lbt M. 2001. oe iog rophy : Me osuri ng o nd M odel ing Pop ulotion

Processes. Blackwell.

Rowland DT.20@. Demogrophic Methods ond Concepts' Oxford Press'

siegel JS & Swanson DA. 20o[. Tre Methods and Moteriol of Denogrophy' Elsevier'

Woolson FR. 1987. Stotistical Methods for the Anolysis ol EionedicolDoto'lohnWiley'

BST 673 ECONOMETRTCS AND OPERATIONAT RESEARCH 2+I

Obiective
This course is rneant for training the students in econornetric methods, operationS research and 

I

their appl'cations in agriculture. This course would enable the students in understanding the 
I

economic phenornena through statisticaltools and economics principles' 
i

Theory 
I

ffi" singre equation linea r regression models, Maximum likelihood and ordinary least squares I

methods of estirnat.ton, Statistical inference in linear regression, Estimation sublect to linearl
I

restrictions. 
i

UNIT II

Use of durnmy varia bles, Mu hico llinearity and estirnation and testing of hypothesis in linear rnodelsl

I

not of tull rank. 
I

#ir,."a bastsquaresrnethodo{estimation,Seemingly unrelated regressions' 
i
I

UNIT IV

Heteroscedast'tcity, Auto - correlation, Distributed lag models' Elements of time-series anaVsisl

Cornponents of time-series. 
I

UNITV
Measurernent of secuhr trend-Methods of rnoving averages and curve fitting Measut::-"j:"j

seasonal fluctuations, Measutement of cyclical fluctuations-Periodogram analysis' Harrnontl

analysis, Serial correlat'ro n and Co rrelograrn 
I

Practical
Estirnationof parametersollinearmodelthrough thernethodsof OrdinaryLeast $uares(OU);fel

of significance of the estirnates; Restricted OiOinary Least Squares Method' Genenlized ba{

squares rnethod, Weighted bast squares rnethod; Problem on-Autocorrelation' Multicollinearitl

Durnrny variation, HeteroscedasticitY; Analysis of timeseries data' serial correlation 'tl
I

Correlograrn 
I

Suggested Readings I

I

I

I

I

16
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Anderson rw. 1971- rhe statisticalAnalysis of rime series. John wiley.
Baltagi BH. 1999. Econornetrics. Springer.
Belsley DA, Kuh E & Welsch RE. 1980. Regression Diagnostics: ldentifying tnfluential Data and Source
of Collinearity. John Wiley.
Everitt BS. 1987. lntroduction to Optimization Methods and their Application in Statistics. Chapman
& Hall,

Johnston J. 1984. Econornetric Methods. McGraw Hill.
Klein LR. 1975. AText Book of Econometrics. prentice Halt of tndia.
Koutsoyiannis A. 1992. theoryof Econometrics. Macrnillan.
Maddala GS. 1977, Econornetria. McGraw Hiil.
Rao SS. 1984. Optirnization T'heory and Application. Witey Eastern.
RustagiJs.1994. optirnization Techniques in statistics. Boston Academic press.
Taha HA. 1999. 0perations Resea rch: An lntroduction. prentice Hall of lnd ia.
Theil H. 1971. Principles of Econometrics. John Wiley.
ZelenyM- 1974. LinearMuhiobiectiveProgramming-Lecture Notesin Econornicsand
Mathematical Systerns. Sr.95. Springer.

BST 674 OPTIMIZATION TECHNIeUES 1+1
Objective
This course is rneant for exposing the students to the rnathematicaldetaits of the techniques for
obtaining optirnurn sohrtions under constraints for desired output, by exposing to methods of
optimizataon, linear prograrnming techniques, non-linear prograrnming and multiple objective
programming.

Theory
UNITI
Classical Optirnization Techniques: Necessary Conditions for an Exremum- Constrained
Optimization: Lagrange Multipliers, StatisticalApplications. Optirnization and lnequalities.
Classical lnequalities, li ke Cau ch y-schwarz lnequality, Jensen lneq ua lity a nd Ma rkov lneq ua l'rty.
UNITII
Nurnerical Methods of Optimization: Nurnerical Evaluation of Roots of Equations, Direct Search
Methods, Sequential Search Methods - Fibonacci Search Method. Randorn Search Method -
Method of Hooke and leeves, Sirnptex Search Method. Gradient Methods, like Newton's Method,
and Method of Steepest Ascent. Nonlinear Regression and Other Stat'stical Algorithms, like
Expestation - Max imizati on Algorith rn.
UNITlII
Linear programrning Techniques- Sirnplex Method, Karmarka/s Atgorithrn, Duality and Sensitivity
Analysis. Zerc'sum fwoperson Finite Garnes and Linear Programrning. lnteger Prograrnrning.
Statistical App lications.
UNITIV
Nonlinear Programrning and its Exarnples. Kuhn-Tucker Conditions. euadraticprograrnrning. Convex
Prognmming. Basics of Stochastic Programming. Applications.Elements of Muhiple objective
Programming. DynarnicPrograrnming Optimal Control Theory-Pontryagin's Maxirnurn Principle,
Tirne-Optirnal Co ntro I probl erms -
Practical
Problems based onchsicaloptirnization techniques; Problems basedon optirnazation techniquesuith constraints; Ninirnization problems using numerical methods; tinear progrdmrning (Lp)
probhmsthroughgraphical rnethod; LP probtern by Simplex method; Lp probtern using sirnplex
rnethod (rwoph ase rnethod); LP problern using primaland dualrnethod; Sensitivity a na hsis for tp
problem; LP problern using Karmarkar/s method; Problerns based on Quadratic prograrnming;
Probhms based on lntegel prograrnming; Problems based on Dynarnic programming; problerns

t7

I



-5

based on Pontryagin's Maxirnum Principle.

Suggested Readings

Rao SS. 2007. Engineering Optinizotion: Theory and Proctice. 3'd Ed. New Age.

RustagiJS. 7994. Optinizotion Techniques in Statistia. Academic Press-

Taha HA. 20Q7. Operotions Reseorch: lntroduction with CD. SthEd.PearsonEdu.

Zeleny M. 1974. Lineo r Multiobjective Progro mming. Springer.

MC3 601 COMPUTER FUNDAMENTATS AND PROGRAMMING 2+1

Objective
fhis course buitds an understanding of the structure of cornputers and how they execute programs,

data representation and computer arithmetic. The course is also airned to develop problem-solving

strategies, techniques and skills to help students develop the logic, ability to solve the problems

efficiently usi ng C prograrnm ing.

Theory
UNIT I

Cornputer Fundarnentals - Nurnber systems: decirnal, octal, binary and hexadecirnal; Representation

of integers, fixed and floating point numbers, character representation; ASCll, EBCDIC.

UNIT II

F unctional un its of cornputer, l/0 devices, pri mary a nd seconda ry mem ories'

UNIT III
prograrnrning Fundarnentals with C - Algorithm, techniques of problern solving, flowcharting,

stepwise refinernent; Representation of integer, character, real, data types; Constants and variables;

Arithrnetic expressions, assignment statement, logical expression.

UNIT IV

Sequencing, aheration and iteration; Arrays, string processing.

UNIT V

Sub-prograrns, recursion, poi nters and files.
UNIT VI

Prograrn correstness; Debugging and testing of prograrns.

Practical
Conversion of d ifferent nu mbe r tlpes; Creation of flow chart, convenion of aEorith m/flowchart to

prograrn; Mathernatical opentors, operator precedence; Sequence, control and iteration; Arrays

and string processing Pointen and File processing.

Suggested Readings
Balaguruswamy E. 1998. Programrning with ANSIC'Tata McGrawHill.
Gottfr'red 8. 1999. Prograrnrningwith C, SchaumOutline Series.Tata McGnvv Hill.

KanetkarY. 1999. tetUs C. BPB Publ.

Malvino AP & Brown JA. 1999, Digital Computer Electronics.Tata McGraw Hill.

Mano MM. 1999. Digital Logic and Cornputer Design, Prentice Hall of lndia.

iNCA 602II{TRODUfiION TO NETWORKING AND IMERNETAPPLICATDNS 1+1

Obiective
The course is airned to provide fundamentals of networking and appliotion protocols with the

ernph asis on developing web based applications.
Theory
UNIT I
Netvorking fundamentals, types of networking, network topology; lntrodu€tion to File Transfer

Protocol (FfP), Telnet, Srnple Mail Transfer Protocol (SMTP).

UNIT II

18
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World Wide Web (WWW), working with lnternet; Web pages, web sites, web servers; Web
Applications.

UNIT III

HyperTert Markup Language(HTML), DHTML, web basedapplication developrnent.
Practkal
Network and mail configuration; Using Network Services; Browsing of lnternet; Creation of web
pages; Creation of websites using HTML and Creation of websites using DHTML
Suggested Readings
Buyens J. 2@2. Microsoft FrontPage -lnside Out. Microsoft Press.
CoxV,WermersL & RedingEE. 2006, HTMLlllustrated Cornplete.3'd Ed.Course Technology.

Niederst J. 2001. Web Design in a Nutshell. 0'Reilly Media,
Tanenbaurn AS. 2o03. Cornputer Networks. Prentice Hall of lndia.

MCA652 NUMERICAL ANALYSIS 2{'
Objective
fhe primary objective of the course is to develop the basic understanding of the construction of
nurnerica I a lgorithms, and perhaps rnore irnportantly, the a pp licability and lim its of their a ppropriate

use.

Theory

UNIT I

lntroduction to complex variables; Basic concepts: Floating point number systern, lrnplication of
finite precision, Rounding off erron.
uNtT I
lnterpolation: Polynomial interpolation, lnverse interpolation, Spline interpolation; Numerical
integntion: TrapezoirJal rule, Sirnpson's U3rd and 3/8th rules; Ordinary differential equations:
RungeKutta rnethods, Predrctor - corrector methods.
uNtT ilt

Linear systern of equations: Gaussian's elirnination, Operation counts, lrnplernentation including
pivotingandscaling, Direc factorization rnethods, lterative technQuesandtheir analysis.

UNIT IV

Linear Difference equations; Non-linear equations : Bisection, NeWon Raphson, false positions,

Secant rnethods, lte rative rneth od s.

UNITV
lnverse of Matrices; Cornputation of eigen values and eigen yectors: Error estirnates, the power
rnethods -Jaccobi and Householder Method.
u NtT vt
Exposu re to rnat hernat ical softwa re pa ckages.
Suggested Readings
Atkinson KE & Han W. 2003. Elementa ry Numerical Analysb. 3d Ed. Joh n Wi ley.

Atkinson KE. 1-978. An lntroduction to Nurnerica! Ana lysis. John Wiley.
Jain MK,lyengar SRK & Jain RK, 2007. Nurnerical Methods forScientificand Engineering

Cornputation.7th
Ed. NewAge.
KennedyWJ & GentleJE. 1980. Statistical Cornputing. MarcelDekker.
Krishnarnurthi EV&SenSK. 1986. Computer-Based Nurnerical Algorithrns. East WestPubl.
YakowitzS&SzidarovszkyF.1986. An lntroductiontoNurnerical Computat'ron. MacMillan.

AHS 602 COMPUTER APPIICATIONS lN ANI l,lAL SCIE NCES l+L
ObjectMe
1o expose to the computer concepts and computer applications in animal

I



sciences.
Theory
UNIT - I

Evolution of cornputers, Classification, Generations, Benefits and lirnitations' Applications' Phpical

components (Hardware). sOftware, Files- and directories, File narning' operating sYstem' Dos'

Windows-Advantages,Desktop,PartsandapplicationsinWindows,WindowsExplorer

#r,o..ssing - teatures, opening, Forrnatting, Editing, 
"-ol-":..t:':l:ji:::tl3rspreadsheet

opentions - Worksheet, Rows and colurnns, Labe-ls, Nurnber' Formuh' funct'pnS (Mathernatical /

statistical), Printing, Graphs and charts. Presentation software - Starting and choosing design'

Layout, Forrnatting,Tables, chart, Graphics and images, Slideshow' slidetransitbns'custornizing

*#*,on to cornputer network, LAN and wAN' Basics of Gls' lnternet and Email' Computer

appl'cations in anirnal sciences

Practial
DOS comrnands, Windovrs applications' Word

software, lnternet and E-Mail Applications

processing, SPread sheet o perations, Presentation

Suggested Readlngs

ArickMR.lgg4.ThercP/tPConponion.AGuideforConmonUser.ShroffPubl.
Burrough pA. 1986. principles of Geogrophic nio).otnnsystenfor LandResources Assessrnent'

Oxford Univ. Press-

DeitelHM.!gfr,.Anlntroductiontooperotingsysten.AddisonWesley.
Hayes JP. a9 8. Co mpu te r Arc hitectu re on d Orgd nisot i o n' NcGraw Hill'

ManoMM.20oT,ConputerSystemArchitecture.PrenticeHalloflndia'
Tanenbaurn AS.2000. lvbdern Operotingsystems' Prentice Hall of lndia'

Tanenbaurn AS.2003 .Conputer Network'Prentice Hall of lndia'

B5T 651 BASIC MATHEMATICS-I 3+()

ff,:H:. lays the foundation of all other courses of statist'cs / Agricuhuralstatistics discipline by

preparing them to understand the irnportance of rnathernatttt t'leittoOs in research' The students

rrould be exposed to the basic mathernatlcal toots of real analys's, calculus, diiferential equations

and nurnerical analysis. Th's would prepare them to studY their main cou rses that involve knowledge

of Mathernatics.

Theory

H#^r,rois: convergence and divergence of ifilitl-t:::1t'i::ir:tT5t?t tests -

D,Alernbert's Ratb - test, Caucht's nth root test, Raabe's test' Kunrne/s test' Gauss test'

Absolute and conditional convergence' Riernann integration' concept of Lebesgue integntion'

power series, rourier, leplace .na upu." -i "itlur' 
transformation, rnultipleintegrals'

UNITII
Calculus: Lirnit and continuity, differentiation of functions' successive diFferentiation' partial

dfierentiat'on, rnean value theor"rt, ;;;i;; ano mact"''rin'sseries'Applicationof derMatives'

Uhospitals rule.lntegration of rational, irrational and trigonom"*it f'"tt"ni' Application of

integration.
UNITIII
Differential equat'ton: Differential equations of {irst order' linear dfierential equations of higher

orde r with constant coeffi cient'

UNITIV
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I

2l

Numerical Analysis: Simple interpolation, Divided differences, Numerical differentiation and

integration.
Suggested Readings
Bartle RG. L976.Elenents of Reol Anolysis. John Wiley.
Chatterjee SK.1970. Mothernaticol Anolysis. Orford & lBH.

Gibson GA. 1954. Advon ced Ca lculus.Macrnillan.
Henrice P. 1964. Elements of NurnericolAnolysis.John Wiley.
Hildebrand tB. 1956. lntroduction to Numericol Anolysis. Tata McGrau Hill.
Priestley HA. 1985, ComplexAnolysrs. Clarenton Press.

Rudin W. L985. Principles oJ Nathernoticol Anolysis. McG raw Hill.
SauerT. 20O6. NurnericolAnolysis With CD-Ron. Addison Wesley.

Sca rborough J B. 1976. N ume rical M othe maticol Ano lyq i s. Oxford & lB H.

Stewart J. 2@7 . Calcu lus. Tlornpson.
Thornas GB Jr. & Fin ney RL. 1996. Glculus. 9'h Ed. Pearson Edu.

BST6S2BASIC MATHEMATICS - ll2{O
ObJective
fhis is another cours€ that supports all other courses in Statistics / Agricultural Statistics. The

students would beexposedtotheadyancesinLinearAlgebra and Matrixtheory. This would prepare

them tostudytheir rnain counes that involve knowledge of Linear Algebra and Matrix Algebra.

fheory
UNIT I

Linear Atgebra: Group, ring, field and vector spaces, fub-spaces, basis, Gram Schmidt's

orthogonalization, Galois field - Fermat's theorern and prirnitive elements. Linear transformations,

Graph theory: Concepts an d applications
UNIT II

Matrax Atgebra: Basic terrninology, linear independence and dependence ol vectors. Row and

colurnn spaces, Echeton form. Determinants, rank and inverse of rnatrices. Special matrices -
idernpotent, syrnrnetric, orthogonal, Eigen vatues and eigen vectors- Spectral decomposition of
rnatrices
(, NtT ilr r

Unitary, Similar, Fhdamard, Circulant, Helmert's rnatrbes. Kronecker and Hadarnard product of
rnatrices, Xronecker sum of rnatrices. Sub-matrices and partitioned matrices, Perrnutation rnatrices,

full rank factorization, Grarnmian root of a syrnrnetric rnatrix. Solutionsof linear equations,

Equ at'ro ns having rna ny solution s.

U NIT IV

Generatized inverses, Moore-Penrose inverse, Applications of g-inverse. Spectral decomposition of
matrices, lnvene and Ge nen lized inverse of partitioned rnatrices, Diffe rentiation and integration of
matrices, Quadratic form s.

Suggested Readlngs

Aschbacher M. 2000- Finite Group Theory.Carnbridge UniversityPres.
Deo N. t984. Groph TheorywithApplicotbn to Engineering andCornputer kience.Prentice Hall.

Gentle.lE. 2007. Mof rix Algebro: Theory, Computof ions ond Applicotions in Stotistf cs. Springer.

Graybill tE.1961. lntrduction toMotriceswithApplbotionsinstdtistics. Wadsworth Publ.

Had ley G. 1969. lineor Al ge hro. Addi so n Wesley.
Harville DA. 1997. Matrix Algebro Jrom o Stotisticion's Persrydive.Springer.
Rao CR. 1965, lneo rstotisticol lnJerence ond its Appl'rcotions.2nd Ed. John Wiley.

Robinson D.lS. 1991../4 C-odrs in Lineor AlgebrawithApplicotions. World Scientific.

Searle SR. t982. Notrir Algebra lJsefulfor itof,3tics.Joh n \rYiley.

Seber GAF. 2008. A Mo ttil Ho nd book t'or Statisticiu ns - John Wil ey.



Thefollowing non-credit coursesarecornpulsoryforthestudentsof 
MVSc in Bio-statistics'

Librr"/ .^d information services

ernent in agricuhurelntellectual ProPertY al
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ral develoPment Program mes

Disaster management

concePtsand Practices
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[X1 ,Lii?l]l
;"*H :[tx;'':',1':1: :J ff 1il:'::':: -ffi ;ffi; il ; ;il*G P G Re g u I at i o n s 2 ooe' w h ir e t ha t

for pGS 6o7 is as below (vrh'rch *"r.ir.rt"t.t J-'ng tttt'oo' of the oepts' of LPM and PSc of MVC

who certified for the appropriateness of ti"-ton'"nts for the course to be offered in the

prograrnrne):

PGs60TLMEsTocKANDPoULTRYPRoDUCIION:GONCEPISANDPRACTICES2+1

?:fi:H theoreticar and pncricatknowtedge about livestock and poultry product'on'

TheorY

UNITI
lrnportantbreedsolcattle,buffalo'sheep'goats'pigs.andpouttryinlndia'Methodsof
identification of aninab, Select'ron of anirnals ior product'on and breeding' Breeding seasons'

natural breeding, a rtifcia I b reed ing

uNlTll
Breeding rnanagernent - Methods of breeding, Pre and Postnatal care and managernent' Feeding

rnanagernent-F€edingrnethods,.orpra.,ioiofeconornicalration'green 
anddryfodderfeedinS;

water requirernent
UNITIII
Housing fequirernents and systems for different species of livestock and poultry, General layout of

farrn houses, fitti ngs, fa cil ities, San itation and hygiene'

UNITIV
Managernent of special cateSory Of animals - Young ones' heifers' pregnant' lactating' dry' ailing'

ill;ffi.t of chick, srow€rs, lavers and breedtrs'-Po'Yj,::''T* 3,?,i'"8 
tloor svstem'

Litter managernent and llghting, reeoing rnan"gtn.|t"t' selection and culling of laying flocks'

Vaccination and devorrning' Hatchery "'t"'gt*"nt' 
rnethods o{ incubption'

Pract'rcal

Visits to livestock and pouhry farrns, Study of breeding rnanagernent, study of feeding

rnanagernent, Recordkeeping Disease,,.'*rgu*unt - vaccinati;;,; deworming Marketingo{

livestock, pouttry and theirproducts' 
,,stof Journals

PGS 603

(e-Course)
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o Arnerican Statistician . Annals of lnstitute of Statistical Mathematicso Annals of Statistics o Australian and New Zealand Joumal of
Statistics

o Biornetrical Journal o Biometrics
Eltolnetnl(a o Bulletin of Calcutta Statistical Associationo Canadian Jou rnal of Statistics o Experlmental Agricuhureo Lomrnun ication in Statistics (Theory & and

Methods)
o Comrnunication in Statistics (Simulation &
Computation)

o lnstit ute of M athem at ica I Statistics Bu I letin
(tMsB)

o Journal of the lndia n Society of Agrl. Statistics

. Journat ot Applied statistics

. Journat oi
. Journal of Arnerican Statisticalfusociation
. Journal of Statistical planning and tnference. Journal of StatisticalTheoryand tnctice . Journal of Statistics, Cornputer and
Applications

. - rvurrldr or Koyat )Iat6tEal Society, series A. Journa
. Journal of Royalstatistical Society, Series B
. Metrika

Metron o Scandinayian Jou rnalof Statistics (Theory &
Applied)

)anxnya o Statistica. Statistical Science . Statistics and probability Letters
I ecnnometrics

e_Resources

. IAS Rl (lCA R), Ne w Deth i I 10 O jZ, 
I nd io. www.ias ri. res.in/d es ign.. Design Resources: wwr,v.designtheory.org

. Free Encyclopedh on Design of Experiments. http://en.wiki pedia.org/r,viki/Design_of_experiments
o statisticsGlossary http://www.cas.rancs.ac.uk/grossary_vl.urnain.htrnr.. E lectronic Statbt'cs Tex Book: htt p://www. statsoft .corn/texUook/stath orne.htm L. Hrdrm
. HadarnardMatriceshttp://wrarvv.ro*."drrr/-j;;"i"AA,[LlAt\rSON/williarnson.htmt.

' course on Experirnentardesign: http://www.stat.sc.edu/-grego/courses/statToG/.
'Leamingstatistics:http:/lreestatastics.artervista.org/en/teaming.php.
'Freestatisticalsoftnrares:http:/freestatistics.artervista.org/enlftat.ptrp.
e statistics Glossary http ://www.cas.h ncs.ac.uk/gtossa ry_vr.-i/rna in. htrnr.o statistical C" hulators: hft p: //r,vww.g ra ph pa d.corn/qu icka hs/i nd ex.cf rn
'sASonlineDocg.l.3:http://support-sas.cornlonrinedoc/gl3fdocMainpage.lsp

a

a

a

a

a

a

Suegested Bload Tooics for Research

Design and anatysisof expe rime nts
Bayesiandesigningo{experirnents,optimality and anarysisof experirnentardata
cornputer aided search of efficient experimental designsfor various experimental settingsFractional factorialsincluding search designs,supersaturateddesigns, computerexperirnents, etc.statisticaltechniquesinb'roinFormatics, biotechnorogy, rnicrobior{y,genornics, etc.0ptirnalityaspects and robustness of designsagainst severaldisturbances undervarious

experirnentalsettings(singlefactor,mutti-factor, nestedclassifications,etc.)
Srnall area estimation



: ::ffi"ii::'Jil:j;il'r"::ll"':[,;:;:Iilio'*' 
data anarvsis' anarvsis or comprex suNev

data . - - --r.,^+i^h nf natural resources, its degradation'

. Assessrnent and impact survey methodologies' valuation of natura

depletion . r --:-^r ^^ar arnnorflical ohenomena
. Linear and non-linear modeling of biologicaland economical phen

. Non-linear tirne series rnodeling

. Non-linear stochastic modeling 
-r,^r rri:

. Fo re ca st m ode I s f or both ternp oral 
"t 9 
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"; 
h n i ca t e rri cie n cv' po ricv

planning, etc'

. iiatistilt studies on value add ition
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