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II akRt ~ Sli"wuk, II

NORTH MAHARASHTRA UNIVERSITY, JALGAON.
Syllabus for M.Sc.-I1 (Statistics) with specialization in

Industrial Statistics.

IW. E. From-June, 20113 J '
-•

Syllabus Structure,

Semester~11I

----- - ~Miirk;Distrib-ution8 for--
Examination!

COUf!l~ Tille ofthe COUI'lIC Contact houn f week .
No_ Internal £xterDal Totnl

Th{L) r, Totllol Th r, Tb r, Tb r,
51'-301 Asymptotic 04 -- 04 4<l -- 60 - 100 -

Inference
51'.301- Design, Planning and 04 04 4<l -- 60 100

Analysis of

-- !l~p.e.':~~t~_- -" - , ...-._- - .'--_.'-- _.- ._- ._. ..- --' --
ST.J03 1'0111 Quality

MaMgemenl (TQM) 04 -- 04 4<l . 60 . 100 -
Slalislicnl Process
Control ~~,pC) and
Reliabilit 40 -- .- ----

S1'.304 0 tional Course 04 -- 04 60 -- 100 ..
ST-lOS !'racticals- III -- 06 06 -- '!Q- -..-=. 011. -- 100-

Semester-IV

Maru nlstributlo;asfor
Examinations

;
/

'"

r,

Contact hODM!{ week

Th(L)
04

Internal Edernal Total
Tolal Th Pr Th Pr I'll Pr--- .._------__ 04 411 .- 60 -- 100 --

04 _ 04 40 _~: .. _60 --_. _100 _~-.::_
" -.- -04- 40-- 60 -- !.I!Q... ~_

-~_--.----06- -;-0(,-' __ -,j1f .. 60 100

Title of the CourseCoune
No_

8'1"-401 ()(,limil.alion
Tedmi lies

5T_402 Acluari.1 Statistic,
.[!::iOJ _ Qp~Lo_rJ~JCourse
STA04 Tcchrlical

Comn1u,,;cRlio,,' arId
_. .. rrac~~,,-als-!'y- ~ ~._-- ----. ---
Sr-405 Project -- 04 ..2.1. -- ----=-

Th: Theory rr: Praetinl,IProject L: Lectures M: Marks



General Instructions to Teachers and Paper Setters! Examiner

i. L,,,,iJ Ti..:ury Cuurse required GO lectures each of one bour.
2. Each Practical Course required 90 laoorntory periods each of one hour.
J. Teacher should follow syllabus as well as time schedule given in tlte syllabus for all

Inllic~. Vllrlolion 1111to 4/S hOIlTS(mnrc or Ic~~)mny he ncCCp1nhl.c. . .
4. Each exterrl~1 eXllminaLion theury ",uestillll paper should eontnln 8l.lucStlUlI' 01 12

marks each. Student will be asked to answer 5 questions oul of 8 questions. Eaeh
ell'ternal examination practical question paper should contain (}questions each of 15
marks and ~tudent witl be asked to answcr 80y 4 questions. Papcr Setter may
consider sub parts such as ((a), (b), (c) ... ) in each question.

S. Qucstil,n flol\CrSIWlIlkJgenerally re uniforn,ly distribulcu over lhe syllahus.

E'-Bminlliion Pattern:

Number of Internal Tests and Time t1ul1ltion:

Concern Teacher in eomrullali'm with Head of the DerlltrtmCnt Illa)' conduct 2 or J
lests of 40 ttU1TIIs(2 lin.) for lnlernal F:lI'amlnation of all l1Jeory and l'raetiCIII courilCS.
Head of the Department well in advance will declarc detailed Timetable.

External Euminatlont

University will conduct ell'ternal cll'ominations at the end of eaclt semester. Each
COUI'!IC except pnlject wililtave examination of60 morks (J III'S). Praclical cxamination will
IJc conducted !>cfore Theory examiniJlioll. Timetable for external elLamiltlltiollS wilt be
declared by Univcrsity officc well in aLl\l:llllce.Project vivo-voce wiU be arranged in the
thirdlfounh week of May.

Standard or Paning:
To pass any course, the candidate has to secure at least 40"10 marks in the internal as

well as in lhe external examinations.

The elutdidate failed in Inlernal nr Elctenllli or ill both exalltinations shall have to
appear for subsequcnt Intcrnal or Extcrr.JI or both Examinations respectively for thai coursc .

•

-2-



...---~-----.~~-~--------'-:,,

II.mRtqqSfI.,\JCI'Ia II

NORTH MAHARASHTRA UNIVERSITY, JALGAON,
Syllabus for M.S •.,II (Statistics) witb specialization in

Industrial Statistics

" : [W.E.From June, 2003]

Detailed Syllabi

"

ST-301: ASYMPTOTIC INFERENCE

• Review of c,.m~e'llellCl'in prorebility and conver~enc~ ill distribution, Cramer am.I
Slutsky's TheorEms.

• Consistent Estimation of real and vector parameter. Invariante of Consistent estimator
under ~ontinuous transformation.

• Consistency of estimators by method of muments, IIIll1method uf pen:enliles, Mean
squared error criterion.

• Asymptotic rehllive emd~ncy, Error probabiliti~s aud their rales of convergent:",
Minimum sample ,iz.es required \0 allain given level ofac;curacy.

• <,,:on~i5tcntA.'1ymptotie Normal (CAN) estimator, Invarlanct: of CAN estimator under
dilTerentiablc Irons formation. I

• CAN propel1y ofestimalors obtained by moments IUldpercelltiles.
• CAN estimators obtained by moment and MLE method in one parameter exponential

family, Extension of multiparnmeter exponential family,
• Examples of eonsistent but not asymptotically nonnal estimators from Pitman family.
• Method of maximom likt:1ihouu, CAN estimators fur one-parameter Cramer family,

Cramer-Ilul.urbar theorem, Solution of likelihood equations, Method of scoring,
Newton-Raphsun aut! other ilerlltivo procedures.

• Fisher Lower Dound to asymptotic variance, extension to multiparamete.r cases (without
proof.) Multioomial distribution with cell prubabilities depending on a parwnete.r.

• MLE in Pitman Family and Double Exponential distribution, MLE in censored and
trullcnted distribut ;011.

• Likelihood Ratio Test (LRT), Asymptotic distribution of LRT statistic, Wald Test, Ran's
score test, Pearson \chi"2 test for Goodness of fit, Barlett's Test for homogeneity of
variances. Large Sample Tests nruI confidence intervals based on CAN estimators,
Variance stabilizing transformation and large sample tesls. Consistency of Large
Sample Tests. Asymptotic power oflurge sample tests.

REFERENCES
Ku1e,B.K (1999) A first Coorse 011 Parametric inference, NllroSllPublishing Ilouse.
Rohatgi V.(1988). An Introduction to probability and Mathematical Statistics.
Wiley Eastern Ltd. New Delhi (Student Edition.)

ADDITIONAL REFERENCES

IxlllllUIlIl,E.\'. (1986). Testillg slulislieul h~llOthesc~(StUllo:ntEdition).
Ran. r.R. ( I1)73): U\l('llT Slat islkal 'nrercncc.
Oudt:wiu_ E..1.and Mishrll., S.N.(1988), Mudt:rn Mlltht:lllalical Stalistics. Wiley
Series ill Prob. Math. Tal. John Wiley and Sons, New York (International Student
Edilillll)
Ferguson, T.S. (\996) A oour~e on Large Sample Theory. Clmpman nruI Hall,
Londun.
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ST-302: DESIGN, PLANNING AND ANALYSIS
EXPERJMENTS

• Randomization, replklititll1S, 10001 control one WilY and lwtJ-way cltlSSiliclllion with.
I,lnc:qual BOO equal numoor of nhAc,v.tinn~ per cell (with/without inlmll:tions).
LOlllJedeo.lncss, hutllncctlllcss, orth0l:\""lllily, lllllD, Allllly~b "r c\lvllfiullCe ill u generul
Gauss -Markov IOOdel,applications 10 standard designs (ANOCOVA).

• Rnooom efTect models fOfone WIlyclassification.
• 21 full factorial experiments: diagl1lmmatic presentation of main efTects and flfSt order

interactions model. analysis of single as well IllI more than one replicates using
ANOVA.

• Total conlounding of 2J design in 2' blocks, p~2. Portial confounding in 2'
blrn:ks, p=2,3. Fractional factorial experiments. Resolution of II design, <III, IV & V),
aberration of a design.

• Concept of rotatable design. Cenlral (;omposile designs, 32 designs: contrasts for linear
nnd qundralic effects, statislical analysis of 3' design.

• Rc~plln~e ~urfal.'il methodology (RSM): lineyr .m! qlllldr'lic model, ll.lionlll'Y polOl,
ridge systems, multiple responses, blocking in RSM.

• TlIguchi (orthogonal array) methods: concept of loss function, SIN ratio, linear graphs
ANOM inner and oultr arrays ANOVA.

REFERENCES

Kshirsagar A.M. (19R3) Linear Models (Marcel Dekkar).
101m P.W.M.(I97I) Linear Models (John Wiley Ltd.)
Montogllmery D.C. (2001) Desill;n and AlIIIlysis ofExpetiments (JOM Wiley)
Ogawa J.tl974) Statisticn) Theory of the AnalysisjofExpcrimclltal Design

(Marcel Dekker).
Phadkt, M.S. (1989) Quality ~nalneerlna throuah Robust Delran, Prentice H.n.

ST-303: TOTAL QUALITY MANAGEMENT (fQM),
STATISTICAL PROCESS CONTROL (SPC)

AND RELIABILITY

• Quality Sy~1ems; ISO 9000 standards, QS 9000 standards. Concept of si,.;.sigma and the
"Define-Mea:rure-Analyse-Imporve-Control" Approach. Precision and accuracy in
measurement systems. EstillUltion of Measurement Uncertninty.

• Total Quality Management, Process Analysis and Optimization.
• Dasic cOIlt"eptof process monitoring and control.
• Concept ofsystematic vari.tion, rnndom variation, stable industrial processes.
• {jeneral theory and review of CQntrol charts lor attribute and variable data: a.c. and

A.R.L.ofcontrolcharts.
• X_hur und R. X-bur und S. X and MR, /I. "1', u. c. c'on/rol ellal'/Ii.
• Conlrol hy gauging: Moving nverage and exponentially weighted moving average

thm1s; {'n-'llill til'H t, u,illl'- V-ma,ks '\lld lied,ion il1tervnl~.
• (lcrn:rnl idt:n of Economic dc~igniog of"contrul ch~rt~, DUrlCun'~modd ror Ecooomic

contn,l charL
• Capable pro\;e~5. Process Capabilily
• I'roeess Capability Indices: Cpo Cpk and ('I'm for bilateral and unilateral quality

chnTaclerist Ics.
• Connection between proportion ornonconrorming and Cp

,
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• Estimations. conlidcnce intervals and tests of hypotheses relating to Cp lor Normally
distributed characlerisl ies,

• Mulll\lllriale "luallly control; use ufcontrul ellipsoid lIl1dgrutUity {\.llletiol1'.
• Acceptance sampling plans: single, double and sequential sampling plano; for attributes

IIIld their properties. Curtailed duuble SIllllplillg plans, operntillg charllcterislics functions
and other properties of the sampling plans. Sampling plans with rectification. Designing
of sampling plan. Dodge-Romig acceptance sampling plans.

• Plan for inspection by variables for one-sided and two-sided specifications; AQL based
sampling plans.

• Elements of Reliability:
Components atxl systems. binary coherent structure k-out-Qf -0: G structure, bridge
structure. Cuts and Palhs, minimal path sels and minimal cut sets. Reliability of
coherent ~yslel1l. bonds on ~ysteln reliability. strl,lctunululI.l reliability importllflCe of
components.

REFERENCES
Montgomery, D.C. (1985) Introduction to Statistical Quality Control; WHey.
Olt, E.R. (1975) Proces.~Quality Control; McGTlIw Hill
Wetherill. G.1l. (1977) Sampling In~pect i(ln alld Quulity Control, litdsted Press.
Wetherill. G.Fl. urn! Brown, D.W. Statistical Process Control, Theory and Practicc;
Chupman and Ilali.
Logothetis, N.( 1992). Managing Total Quality; Prentice Hall orlndia.
Oakland J.S. (1989). Total Quality Mllngement; Butterworth-Heinemann.
Mittag H.J. and Rinne 11.(1993). Statistical Methods of Quality Assurance.
Barlow R.E. ami Proschan F. (1985) Statistical Theory of Reliability and Life Testing;
Holt, Rinehart IU1dWinston.
Lawless J.F. (1982) Statistical Models and Methods of LifeTime Data; John Wiley.

ST.304: Optional Course
(See the list of optional courses)

ST-305: PRACTICALS_III

(By using statistical soRware or programming language.)

I. Praetic:als based on eou.rse ST -JOI and ST-JOJ.

• Consistent estimators. CAN estimators.
• Maximum likelihood estimators, method or moments estimators and their asymptotic

distribut iOlls.
• MI.!: oy methods of scoring ..
• Comparillg MSE's ofdif1erent eSlimators.
• I.ikelihood R:!lio Te~l~.
• 1'~rrill-lIllllll:~(l[ tcsl 0 f hl'P(Jlh~si~. C(lillputing power functioll (lfto.:sllln<Jploltillg thelll.
• Plouing variable and attributes control charts
• Proccss calJuhiJity allal)!>is,
• Acccssingilurmulily "flhe data.
• Single and double sampling plans for variable data.

-5-
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2. Prlctlt.l hued 011Cllll,.~eST.J01
,

• Annly~i~ ofvnrinncc: Twa-way classification with unequal numbe!" ofenlrle, per cell.
• Anl1lysi~ uf Clwnrillllcc lilf unc way anl! two WilYSclassmcLl data.
• Analysis of 24, 2J,]t factorial cxpcrhncnl.
• AnalysisofIJIBD.
• Frfl(tiolllll replications. Total and partial confounding.
• Filling first and second order response sw-fac.: mode!, Central composite tksign, contour

plots.

J, Pnlc1iuls based on Inh:rnel:
• Introduction, E_mail, web-site, Cyber &pll«', World Wide Web (www).Acccssinglhe

internet, Online statistical exercises, SelUch data sels related to specified topic, Sean;h

topics on spceincd \Opi<;s.

4. Pl'llcli(l1s based on optlonll coune 81.304,

(To be delligned according 10 optional courses by the concCt'ned teacher.)

ST-401: OPTIMIZATION TECHNIQUES
.'

• Linctlf pwgrllnlming: CUllve:<set", SUpportillg and ••..'Plltllting hyperphlllcs. stllJldard
linear program and basie feasible solution, simplex algorithm and simplell method, two
phase methou, graphical solution, Chllflles'M.te.:hnique. Duality in Iinellf progrllIJ1ll1ing,
dllnlity thcotc:mll, dllPI ~imlllcx mcthod with justification, sensitivity and pammetril: LPP.

• TrwISpurtlition and 8.SSI~lllllClltIIlgurlllull!!., bolllllC•...,j IIml unboltulCOld tntlltlpllrtlltlun
problems, degeneracy, Hungarian method of assign men I, trl\fL'Ishipnu:nt problems.

• Integer linear programming Gomoty cut methou brarn:h and bound method, frll\1tiunll.l
cut method, Network flows, maximal ilow in the network, labeling technique,
connection between networktlow and transportation matrix solution.

• Nonlinear programming Quadratic programming Kuhn- Tucker conditions, Algorithms
(Wolfe's Bcalc's Dnd Fletcher's) for solving quadratic programming problcm.

Books ReconUllt':lllh:d:I. Kambo N.S. (1991) Mathematical Programmi.ng Techniques Affiliated East West

Press Pvt. Ltd.
2. lindley G. (1987) J.inear programming.
3. Taha IIA (1992) Operations Rcscarch 5'" cd. (Macmillan).

ST-402: ACTUARIAL STATISTICS

Section I • Probability Models and Life Tables.

• Utility tllt'llty. insurance al>tlutility theory, modds for individual claims lind their sums,
survlvnl funclion. cnrln\c fuhlrl.' lifelime, forcc of morIa lily.

• Life tub'e und ils rc1ulinns ",ilh survival functiun, examples, assumptiulls for fradional
uges. some armly!icnl laws nf mnrlalit y, selecl ~ml ullimate lables.

• Mulliple life funcliun~, juiul lile lind last ~urvivur SlllIU~,in~urllnce lIn<talmuity bl:ncfils
through multillie life functions evaluation fur special mortality laws.

• Multil,le dl,."<;rcl\len\n\Odc!s, dclenninislic and ralwulIl survivorship groups. associated
singh: <tecrcmcnt tables, central rates of multiple decrement, net single premiums and

their numerical evaluations.
• Distrihutioll of nggregate clnims, compound poisson distribution and its applications.

l)islrihut iun uf aggregale c!(lims, con ""lUndpoisson distributwil and its applieal ions.

-6-•
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•••

Section 11• Insurance Bnd Annuities.

~---------~'-"---

• Principle~ of compound Interest: Nominal lind effective rates of interest IUld di~'Qunt
foree of interest and discount, compoUild interest, llCCumu\alion rector, continuous

compounding.
• Life iIlSUruIlCC: Insurance pnyublc ul lhe molllent of dClllh llnd III the end of the year of

death level benefit ;nslItlltlCt:, endowment insurance, din'eretl itlllurance and varying
benefit insurance, recursions. commutation fuoctiollS.

• Lift: annuities: Single payment, <:onlinuolls life annuities. discrete life tlnnuities life
annuities with monthly payments, commutation functions, varying annuities. recursions.
complete III111Uilies.inllnetlillle lind IIpprolillrmble llI1J1uities-due.

• Net premiums: Continuous and discrete premiums. true monthly pfIyment premiums,
apponionable premiullls, commutation functions, acculllulatiun type benefits,'

• Payment premiums, llpprotionable premiums, commutation functions IlCIlmu1ation type

benefits.
• Net premium reserves: Continuous and discrete net premium reserve, reserves on a

se1l1iconlinllous basis, n:serves bruit:<.!on true monthly premiums, reserves on an
llppol1ionable or discounted continuous basis, rescrvcs at fractional duration, allocations
01"loss to policy years, recursive lormulaleS and dillerenlilll equations lor reserves

commutatiun funetion~.
• Sume pral,:tical cOllsiderution.s: Premium that includes ellpetlSl:s-general eltpenses types

ofellpenses per policy expenses.
• Claim amount distributions, approllimating the individual model stop-loss insul1lnce.

REFERENCES

N .I..llowers, 11.U. Gerber, J.C. Ilickll1un, D.AJones and Col.Neshitt. (1986) , 'AI;tuarial
Mathemalics' Society of Aetuarias, Ilhaea, llIiois U .SA Second Edition (l997).
Sed ion 1 - Chapter 1,2,3,8,9,11
Seclion 11_Chapter 4,5,6,7,13,14.

ADDITIONAL REFERENCES

Spurgeon E.T. (1972) Life Contingencies, Cambridge University Press.
Neil, A. (1977) Life Contingencies, Heineman.

ST-403: Optional CourSe
(See the list of optional courses)

ST-404: TECHNICAL COMMUNICATIONS
AND PRACTICALS - IV

• Technical Cnmmunicalicllls.(411 mark..'l Internal E"am)

There will 15 lectures for sludents. Objeelive of this t!Jpic is to improve
communication/presenlation skills of lhe student. Each studenl will have to prepare his/her
presentlltion/lecturer l»Iscd on lillY topic frolll Stuti~tics and deliver I present it before all
sludents and tcachcrs of thc dcpartment. Their performance will be evaluated on their

presentiltion for 40 rTlilrks. 1I,
-7- ,



Pradicals-IV (60 marks External Practical Exam)
(Based on ilOftwnrc and computer progromming)

• Graphical solutinll to I.Pt'
• Simplex method and dUlllSimplex method.
• NLPt' u~h\ll Llingrangiallllluiliplicr.
• Solving Quadratic programming problem using Kuhn-Tucker conditions.

• Quadratic programming.
• Transportation and Assignment problem.
• Practicals based on Acturial Statistics.
• Practicals based on optional eourse ST-403.

(to be formulated by concerned teacher based on optional course.)

ST-405: PROJECT

• Project du •• lion: I" December 10 I5'" MIlY,(Students lt1I1ystar! Iheir prt:limitl.llry wol'k

lifter second semester only.)
• Projed Guide: TellCh,,:rs from the Department Illld!or organizlltiun where student is

going to visit fOTfield W{)rkor training. •
• Fiehlwork: Student will be given weekly 000 day off during last semester for industrial

work Idata collection/surveyor any other fieldwork involved in the project.
• Projed Topic: Students in "..unsullation with the guide will deckle Project Topic. Topll;

may be decided after completion of second or third semester. Pro;ect work may be
carried out in IIgroup of students depending upon the depth offieldwork involved.

• ProJed refl0rt: Project rC1X1r!should be submitted in typed form with binding by IS'h
May (or within 15/20 days aftcr clC'temaltheory elC'III11S.)

• Projed evaluation: Project evaluation will be based on
(i) Project rcpurt(GOnllIrk5)
(ill Presentation by student OTgroup of students. (20 IlllIrks)
(iii) Viva voce (20 mlU"ks)

Two examiners will eVllluate project work.



,~.

Detailed: syllabi of optional courses

STATISTICAL ANALYSIS OF CLINICAL TRIALS

• Introuuction 10clinical trials: the need and ethics of (:linicaltrials, bias and random error
in clinical ~tlKlie~,conduct of clinical trials, oVen'iew of Phase I-IV trials, multi-center
Iria!s.

• Data management: data definitrons, ca~ report follIlS, database design, data collection
systems for good clinical practice.

• Design of clinical trials: parallel V~.cro~s-overdesigns, cross-sectional vs.longitudinal
designs, review of factorial design, objectives and endpoints of clinical trails, design of
Phue I trials, design of ,inl/.le-slalle and multi-staliC Phase II tmils. desilln and
monitoring of Pha.o;eIII trials with sequential stopplnll, design of bioequlvtllence trials.

• Reporting and analysis: analysis of categorical outcomes from Phase-I-lil trials. tIIl3lysis
ofsurvival data from clinical trails.

• Surrogate endpoints: selection and design oftnals with surrogate endpoints. analysis of -
surrogale endpoint dala.

• Meta-analysis of clinical trials.

Nole on practicals: Ea(:h practical sessiOl' should correspond to 2 teaching hours/week in
the Practical course. Practical work should be done on statistical packages or using high
levelillnguages as taught in the core course.

REFERENCES

S.Paintadosi.(1997) Clinical Trials: A Methouologic Perspective. Wiley arnl Sons.
C.Jennison and B.W.Turnbull (1999). Group Sequential Methods with Applicatons to
clinical Trials, CRC Press.
L.M.Friedman, C.Furburg, D.L.Demets (1998). Fundamentals of Clinical Trials,
Springer Verlag.
J.L.Flciss (1989) The Design and AlllllysisofClinicnl Experiments. Wiley and Sons.
E.Marubeni alit! M.G.Vah~chi (1994). Analyzing Survivill Data from Clinical Trials
and Observational studies, Wiley lind Sons.

JAVA PROGRAMMING

• Inlrnuudion lu JAVA:
Progmmming Tnol. JAVA and lnlernel. Comparison with C++, Power of JAVA

• JAVA lauglla~c ~Irllcturc:
Comments. nata types, variable operators. slrings, conlrol now stalements, l\ITlIYS
and cln~~melhous.

• t lhj<-cl(lricnlcd PfOllrmTlmingSlructure in JAVA:
{)bjcct~nud cln,~,: lnhniluncc, lnh;rlhccs und inllcr classes.

• Gr:ll'hics Programming:
Crl'aling a clO~I'ablt:Fmmc layuut, Displaying Infunnaliun in u F,ume. Gl1lphics
Objects. Text and Fonts. colors. Drawing Shapes ftom Lines, Drawing Rcrtangle and
ovals. Filling shapes. Painl Mode. images.
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• (lvent Handling:
Basics of E~nt handling Awr Event Ilicrarchy, Semantic and low-level events in
the AWI, Event handling summary, individual events. separating QUI. and
application code, multicasting advanced E~nt Handling.

• User interface Components with Swing:
Model-View-Controller Design Pallern, Layout management, Text input, choice
controls, Scroll OOI"!l. Menus, dialog boxes.

• Applets:
Applet Basics, the applet HTML tags and attributes, pop-up windom in applets,
multimedia, Applet C(lntext.

• [ixceptlon lllllldlinll:
Dealing with mors, catching exceptions, JOB debugger.

• Streams and Files:
Streams complete stream zoo, ZIP file strcant, putting streams to use, object streams,
File management.

Note on Praetluls: Eath prllCticalse~ion should correspond to 2 leachins hours/week in
lhe PrncticalCOUl'llC.

REFERENCES
Core JavlIVol.! (Addison-Wesley) Sun Press
Core Java Vo1.11(Addiil<ln-Wesley) Sun PtcSS
Thinking in JAVA Bruce Eckel, Addison-Wesley, ISBN: 9814035750
The Complete Reference JAVA-2 (Third Edition) Patrick Naughton, Herbert Schildt.
TATA McGRAW HILL.

KNOWLEDGE DISCOVERY AND DATA MINING

• Review of classifications methods' from multivariate analysis; classification ami decision
trees.

• Clustering methods form both statistical and data mining viewpoints; vector
quanti7.ation.

• UnS\lpervi~edIcuminll from univllriate and multivariate dllt.a;dimension re(\Ul:tionand
featllll' selection.

• Supervised learning from moderate to high dimensional input spaces; artificial neural
netwons and extclt'lions of regression lOOdel.'l,regression trees.

• Introduction 10 dlltab8ses, including simple relational databases, data warehouses and
inlroduction to online analytical data processing.

• A1\,<;ociaiion rules lind prediclion; data attributes; applications 10eleclronic commen:e.

Note 011rradienl~: l\~'chpracli<;;J1r.cs~;nllshould corrcspnnd to two tcaching hourslwee:kin
the Practical CUUl"5C.Practical work 'lhould be dune on statistical packages or using high
level languages as taught in the core course.

REFERENCES
A.Rerson and S.J.Smith (1997). Data Warehou~ing. Data Mining and OLAP
MeGrawllill,
I..nrcinmn. J.II.Fmhnnn,R.A,Olshen, lIml C.J.Slonc (I9R4). Classification and
Rc.~,.""sin 'I rco.:'.Wml,w(lflh 11!,,11I1l"k-;/( '"Ie .
.ulnn and M.Kal1l\ler (2000). Data Mining; Concepts ami Techniques Morgan
(illurillonn.
T.M.Mitchell (1997) Machine !,earning, McGraw !1iIT.
D.1J.Riplcy (1996). ]'nuero Recognition alld Neural Networks. Cambridge
University Press.



•
•
•

•

STATISTICAL PATTERN RECOGNITION

Linear classilicrs: lincar discrbninunl liJnction (LI)I') lormillimum squllIcd error, tDf
lor binary outputs, preceplion learning algorithm.
Neafl:~1 neighhour deci~k," rules; de~cri[ltion, convergence, finite sample considerations,
use of branch and bound methods.
I'rooobililv of errors: two classes; normal distribution equal covariance matrix
as.sl1mpt~n~, Chemult bounds lind IihalllK:harya distance, estimation of probability of
error.
"caluTC !\electIOns and extraction: inlerclnss distance measures, discriminant anaJysi!l,
protmhilishc lhsl:mcc mCl\sures nnd principal components.

Note on "radicals: Each practical sessioll slllJuld correspond to two leaching hourS/week ill
the I'raclical cour~c. l'metical work should he done on slnlislicnl packages or using high
level !anguage~ a~ taught in (he core course.

~ REFERENCES
n.U.Dudo and r.E.I lor! (1973) . Paltern Re.:ognition ond Scene Analysis. Wiley.
K.Fukunaga t1WU) Jntrod"uction to Stlllisticol 1'IIttem Kecognition, Second J::dition.
Academic Press.
U.J.McLachlan ([ ':In). lJiscriminant Analysis and Statisticall'attem Kecognition. Wiley.
B.fJ.Ripley (199l1). Patkrn Recogniti(ln !tnd Neural Netwnrk~. Camhridge University
Press.

TIM~ S~RI~S ANALYSIS

• Time ~ries lIS discrete parameter stuchastic pWl.o'eSs. Auto covariance and
autocorrelation functions and their properties.

• Exploratory Time Series Analysis Tests for trend and Seasonally. Exponential and
Moving Average Smoothing. Holt lind Winters smoothing. forecasting based on
smoothing, Adaptive smoothing.

• lJetaHed study of the stationary processes: (lJ Moving average tMA), (2) Auto
rqm.:ssh'c (J\R). (3) ARMA and (4) AR integrated MA (ARlMa) models Box-Jenkins
models. UiScusslons twithout proof) of estimation of mean auto covariance and
autocorrclation funcitons under large sample theory. Choice of AR and MA periods.
I:.stlmation olAIUMA model parameters. ['orecasting Kesidual analysis an diagnostic
chccking, Use of computer packages like SPSS.

• Spectral analysis of weakly stationary process: l'eriodogram and correlogram analyses.
Cumputations based on i'ouricr trlln~(or1l1. Spectral decomposition of weakly AR
process and representation as a one-sided MA process-necessary and sufficient
conditiOnS. Implication in prediction problems.

Usc ofsollwlIrc packo!,-c is dcsirable:
I. bp!urmnry Anolysls.
2. Smoothing .
.l, Numerical exercises on MA and AR m<:>delsI'orecasttng.
4. Nl1l11erirnl••.~••rci'\e~ on AI~MA lind A[{IMA model~ Forecasting.
5, N"n"'riclllexerc;sc., un llnx-.lcnkins muucls,
6. Itc~idulIlallalysis and diagnostic chccking.
I. CompuHlllOns b<!sedon I'nunet tmnS!OrJll,
8. I'criodogram llnalysis lind intcrpretation.
'J. Corrclogram analySIS lind interprl'lmilln.
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Note on 1'l1ldicab: Each practical scssion should correspond to two tenching hoursl:-v
eek

in
,the l'racli<:111COUTS<:.f'r8ctical work should be dol\C on statistical packages or using high

levcllll"GUDGes II~lauGh! in the corll CoUnIIl.

Box, (U:.P and Jenkins (i.M. (1916). Time Series Analysis-forecasting nnd Control,

Ilolden-day San francisco.
Anderson. T.W. (I911). The Sh,listica\ Analysis ofTime Serie~ Wiley, N,Y.
Montgemory, D.C. Johnson L.A (1911) Forecasting and Time Series Annlysis,

AcGraw Hill.Kendall, Sir Maurice and Otd, J.K. (I990). Time Series (Third Edition), Edward

Arnold.Broekwell,P.J. I" dDavl~ a,A. Tiem Serle!: Theory and Method, (Second Edition)

Springer-Verlag.

REFERENCES

ADDITIONAL REFERENCES

Fuller. W.A (1916) . Introduction 10 statistical Time series, John Wiley N.Y.
(irangcr, C.W.J. and Newbold (1984) Forcc8Sling Econometric Time Series, Third

Edition, Academic Press.
Preistley, M.B. (1981) Spectral Analysis &. Time Series, Griffin, London.
Kendall, M.G. and StUart A. (1966). The AdVllnced Theory of Statistics, Volume 3,

Charles Griffing. London.
ll1oomfield. p.( 1976) Fourier Analyses of Time Series-All Illtroductioll Wiley.
Granger, C.W.J. and Hatanka M. (1964), Spectl1ll Al1IIly~ilIofEcollOm\C Time

Series. Princeton Univ. Press, NJ.
Koopmans, 1,"1' (1974), The spcetral Allalysis 0 fTimc series. Acadcmic Press.
Nelson C.R. (1913) Applied Time series for Mar>gerial Forecasting, Bolden-Day.
Findlcy, D.F. (Ed.) (198\) Applied Time Series Analyses ll. Academic Press.

ECONOMETRICS

• Nature of econometrics. The general linear model (GLM) and its extensions. OrdiTllll)'
leut !quares (OLS) estimation and predletion. Vile of dummy vuiables and se-sonal
adjustment. Ger>erali7ed least squares (GLS) estimation and prediction. Heteroscedastic
disturbances. Pute and mixed estimation. Grouping of observations and ofeqUlltiollS.

• Auto corre1atioll, its consequences and tests. Theil BLUS procedure Estimatioll and
prediction Multicollincarity problem, its implicat10lls and tools for handling the problem.

Ridgc rcgr<:ssion.
• LinenT rc~re~~iull wilh gloc!mslic rcgt{'s,<;or. Instrumcntu! \'uriublc csti01atioll. Errors in

,ariuhk~. i\\lt"gres~ivc lineur Tcgressilln. Dislritmlcd lag models. Use of principal
COO1pollents.canonical correlations and discriminant allalyses in econometrics.

• Silnullanc""s line"" c<lmlli"ns lll"dcl. Exumples, idcnlificDtinn pro\llem. restrictions nn
SH"ellln" pmnmclers.mnk ,,,,<I "r<ler comHtions, Rcstriclions on vDriances and

euvarmncCS,• Estimatiun ii' simultaneous equntioll~ "",<.Ids. Recursive systems, 2SLS Estimators.
l.imitcd I"rormation {'stimalotS. K-c\ass estimators, 3 SLS estimation. Full inrormatioll
nl3Xill\lllll likelihood mclhud. Prcdiction lind simullancous intcrvals, Monte Carlo

studies and simulali"n,
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LAB WORK (Assignments of2 hrs each)
lise of sol\"",Irc I'ackage~ is dcsimhlc.

I. OLS estimation and predict inn in GLM. and I d' stmcnl
2. Use ofdonun~ variables (donun~ variable lrap) seaso

na
a JU .

3. (JLS estimation lind prcdiclion. . .
4. Tests for ht:leroscedas\icil~: pore and mixed esllmatlon.
5. Tesls for aulocorrelntin. BLUS procedure.
6. Ridge regrcssion.
7. Industrurnental Vlll"illblecsti111alion. t
8. Estimation with lagged dependent variab es. nlr .
9. ldentHicnlion problems checking rank and order co lllons.
\0. Estimation in recursive systems
II. Two SLS estimation.12. Simulll\ion studies to compare aLS, 2SLS, USE and FIML methods.

Note on I'nu:ticab: Each practical session shoold correspond to two teaching ho~week. ill
the Pral.1icalcourse. Pmetical work should be dOl\e 01\ statistical packages OTUSinghigh

levellangUllges as taoght in the core course.

REFERENCES
Apte PO (1990) Tel't book ofEeonometriees. Tata McGraw Hill.
Cramer J.S. (197\ ):Empirical Econometrics. North Holland.
Gujrathi D (l979):llasic Econometrics, McGraw Hill. . ..'
Intrulliglliof MD (1980) ;Econometric Models-Technclques and apphcalLnS.prenttce

Hall oflndia.Johnston J.(1984) :Ecooomettic methods, Third editioTl,McGraw Hill.
Klein. L.R. (1962) :An Introduction \0 Econometrics, Prentice Hall at India.
Kout'lO~illllnis.A (1979}:Thc(lf~0 f F.~unomclri~s.Ml1~millllllPress.
MalinvlluUE(1966): Statislical methods of ECOliOlnelrics,North lIollnnd.
Srivastava, V.K. rindGiles D>A>E (1987): Seemingly unrelaled regression
equaitons models, Maice! Dekkar.
Theil. 1;.(1962):lnlroduction to the theory and practice of Econometrics, John Wiley.
Walters A. (1970) AN introducitn to Econometrics, Mcmillan an dCo.
Wetherill, G.B. {19R6):Rcgre!lSionanalysis wilh appllcations, Chapman HaU.

NONPARAMETRlC AND SEMIPARAMETRlC METHODS

•

•

•
•

•

Empirical dislribution function, Gilvenko Cantelli Theoll:lTl,Kolmogorov Goodness of
fit Ic~1. .
One ~ample U_statistics. Kemd and S~l1mletric kCOlc1.Two sample U-stalislics.
A.sy~pt~tic dis.ldbution ~f U_statitics, UMVUE property of U_sWistics, Asymptotic
dlstnbut IOnof linear func\lon of order statistics.
Rank t~SIS.Locally mosl pow~rflll rllnk tesls, Linear rank statislics an their distributional
l'rol'ertle~ under null hypotheSIS,Pitman's asymplotic relative efficiency.
On~ sample location problem. sign tes\ afld signed rnnk test, two sample Kolmogorov
Srmrnuv tcsl~. Two ~1I~lp\~lo~ation and scale problems. Wilcol'on-Mann. Whitney tesl,
ll\lflmll~cnrc Ie!'!. ARI, III \':lrl<HlStcst~ based on linenr rank .~Ial;stics. Kruskal-Wallies
K SlImple tc~1.
('n,,': .r"'rortinnlll Ihm",J~ Mll(lcl. Tank lest (J"Irtial likelihood) for regression
COcIlIClcnt~.('oncept~ \' fjackknilinl:\ mclhud of Quenouille fm reducing billS,Buotstrap
111elhod~.lon!idcnec mtcrvnk
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Nnlr un rl'llrllrlll~: EOi'll prnclicnl !ll.,ft~il1n~hllllkicllrrc~roml ttl lwo lellChinghllur.q,lweckin
the Praclical course. Pl'llctic.1 work should be done on statistical packagl:S or u~mg high
k:vell:mgulIl,tc~ liStaught in thccllTC ••.~IlJr!IC.

REFERENCES

Davison, A.C. and Hinkley, D.Y.(1997): Bootstnlp methods and their application,
Cambridge Univernity Press.
Gibbol\!l, J.D. (1985); Nonparamelric statistical inference, {2nd ed., Marcel Dckkar,
loc.
Randle'l, R.H. and Wolfe, D.A. (1979): Introduction to the theory of nonparametric
statistics, John Wiley & SOlIS,Inc.

ADDITIONAL REFERENCES

FrllllCr,D.h.S. (1957): Nonparamet.Tic methods in statistics, John Wiley & SoIlS, Inc.
Ilajek, J. and Sidak, Z. (1967); Theory ofnmk tesb, Academic PTess.
Puri, M.L. and Sen,P.K. (1971): Nonparllmetric methods in multivariate analysis,
John Wiley & Sons, Inc.
Cox, D.R. and Oakes, D. (1983): Survival analysis, Chapman and Hall.
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