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INSTRUCTIONS

First ﬁiia.lr papers [ to 1V are compulsory, papsr Y end VI arc optional papers. For
papers ¥ and Y1 students may choose either VI(A) or V{B) and VI{A) or YIR)

respectively.

Stodents muet complete all the practicals in #=ach of the satisfaction of the
teachers concermnad,

Students must produce at the time of the pratical examination the Inboratory
journal ateng with completion certificete signed by the head of the Department.

shall be of 5 hours for each pesctical
papzr. There shell be two seofions in the practical examination. Duratiost of erch
section shail be of 2 howrs and 30 minutes with the gap of one hour betwesmn two
sections.

For theory papers’ examington uss of non-programmable electronic pocket
calculstor is allowed.

For reguler practical sessions ang practical exemination, use of private calculator
is not wilowed. For regular practical sessions and practical sxamination, college
will provide mode] 12-digit non- progrimmable calcuiators having st the most
two mernories.

-;T.‘Pnpm‘ V1 and practical Paper {1l are besed on computers. Therefore the coliege

"
-

must heve well equipped computer Laboratory,

"In practical Paper 111 separate Praject may be assigned to Individesl sudent or g
group of students (group of at most five students). Each student or a group of
students shoudd write the Projest report on project work and submit a copy of
Project report at the Department befare the practical examinetion,

" In order to scquain the srudents with spplications statistical methiods In various

fields such ae industries, egticultural sector, Government institutes etc. study Lour
for T.¥.B.5¢ (Statistics) may be arranged.

10. For cach theory paper concern leacher should mTenge and conduct two tulorials

and two seminar periods.
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PROBABILITY THEQRY AND PROBABILITY DISTRIBUTIONS

1. PROBABILITY SPACE {10L, 100D}

L1

12

1.3

Revision of sel glgebra, Finite mions, Finite intersections, Countable umicns,
Counteble intersection, Complements and thelr misrolstions (statements
only). Power set,

Defnition of the o-fisld A of subset of €I, simple iHustrative exemmples,
Froperiies of the g-fleld :

) Fwd Qe A

{ii) Closure under finite intervections.

Definttion of meszumble space, Definition af' peobmbility measure, simple
illustrative examplze of probability measure based on finite gpace. Defimition
of probability space, Definition of an event, probability of rn event, simple
illustrative examples an probability space. Consruction of probability space
for simple stetistical experiment, Definition of acourrence of an event,

Properties of the probability measirs, P(,) -
{1 P (B0 (i) Finite sdditivity
(iil) ¥ Ac B =PAY< PR {ivd 0 P
(¥) P(A") =} =P(A) (Y PAV Y= PLAY+ PIBY= FlAr B)
i) () 4) s 3 (4,
1.4 Examples smd Prn;btuns.
3 RANDOM VARLABLE {100, 10M)

2.1 Detnition of Barel fleld (5 a3 the smalless o-field sorteining the cless of

al! intervats of the rea! line. Defirition of the Borel set. Examples of Borel
seis. Definition of the inverse image X' (§) of o subset S of the rea! [ine #
wder function X fom (110 & and s properties.

L] L]
{i1 X'{USJ -UX"{S,], where S, are subset of £

in| /o
diy If 5, and 5, are disjoint then X(S,) and X7'(S,)are digoint.

Definition of retdom varinble frv.} in terms of the mverse image of
Borel set. Tilustrative examples.



2.2 Definition of probatality distribution F.ix)of & random variable. Simple
examples. Proof of the fact that P, (x) 15 5 probabitity measure on (R, B

2. Definition of the distribution finction (d.£) Ff.) of a r.v. ;nd statement of

U its propesties. Statemeant of the theorem "For every Bmction F ento (0,1}

satisfylng the properties of the d.f. there exist & r.v. with the given F on ity
d.f" Problems involving the verification of the properties of a d.f,
defmition of paint of discontinuity, proof of the theorer “The set of point
of discontinuities uf’ a [}F. is 2t most counteble”, Definition of & discrate
wnd continuous B ¢.v.s in reeras of d.f,

2.4 Defnition of ar.v. with a distribution symretric about zero and it simple
properiiss,

2.5 Examples ind problems.

2+ CHEBYCHEV'S INEQUALITY AND WEAK LAW OF LARCE
NUMBERS _ | (4L, 400}

3.1-Chebychev's theorem: [f g(X) is 8 non- negative function of a rv. X and if
Efg(X}} = » nd if k>0 then

PlelX)2 k)= ﬂ%ﬂx—}}
3.2 Chebychev's inequality for discrete & continucus distribution in the Forns: -

1
. PYX -uizko} s 77 and

* P{lX—y|<ku}21--;?.whu'= #=EX)yand o =¥(X).
" 7 1.3 Concept of convergence in probabiliy.

3.4 Statement end proof of WLLN based on Chebychev's theorem
. 15 Exsmples end problems,

~ 4, CENTRAL LIMIT THEOREM (4L, 4M)

4.1 Stetement and proof of the centrs] limit theorem for i.i.d r.v.s, based gn mgf.
4.2 Examples and peoblems,

' NEGATIVE BINGMIAL DISTRIBUTION (NBD) (10L, 3M)
5.1 Pt
-1
P[X=ﬂ=[x+: }"‘i" x=0,12%..., 0<p<l,q=1-p

Notation X~ NB@&, o, k21
L]



52 Probability Generating Runction {PGF), MGF, CGF, FMGF, fist four
moments and cumulants, fuctorial moments recurrence relation for Y
probebilities,

5.3 Additive property.

5.4 WB distzibution as a waiting ime distributior,

5.5 NB(, p) as the distribution of surs of k i.i.d Geometrle r.v.n. with common
paTamoter p.

3.6 NB distribution obtained fram Poisson distribution with gamma distribured
pArEneter.

&7 Poisson approximation to W8 distribution.

5.8 Examples and problems,

MULTINGMIAL DISTRIAUTION (AL, EM)

6.1 Joint p.m.f

cpt
P, =5, Xy =ty Ky =) = PPCPE B s
xlxgle-x,!
iwd 2, K,
Epbxgt o bxgen,
Prtpst.. tpym!
Depyef, f=02 &k
= { utharwise
Notation HJ'XJMEH ' "‘i"iﬂf-"-' PP e - .Pii

4.2 Ioint Mgf of X,.X;.. X,

63 Use of 62 1o obtain mesns, variances, coveritnees, total correlntion
coefficlents, multiple and partial correlation coefficients for k=3, wmivariate
marginal distritnitions.

6.4 Variance cavielince matrix, Rank of Varisnce -Coveriance matix and its
interpretation.

6.3 Reul life sifustions.

8.5 Examples end problema.

ORDER ETATISTICS {12L. 16M)

2.1 Order satistics fir » random sample from 2 continuous distribution, definition,
aud distribution of the ™ order matistics X, (distribution finction and

probability density function). Joint distribarion of (X, X,,,) .

1.2 Distribution of the smallest crder statistics X, , distribution of largest order
statistics X, , distribution of the mmple median, distriytion of the sample
mnge X, - X, disribution of X, ,and X, for miform and exponential
distributions. ;



7.3 Examples and probiems.
8. LOG-NORMAL PISTRIBUTION (5L, 6M)
51 Paf
]
-—l x—a)-ﬂ]“]c GEICT, € Lo, T
(x-d)oy2r Exp{ ZUzinﬂ g

flx=
& otherwise

Notetion: X ~ LNV fa, 4, o}
8.2 Nature of the probability curve.
_f. ,i-"'*. B.3 Moments (r:th moment, about x-n}, first four moments, f, and
| coefficients, quartiles.
k.4 Relation with Afe, o) distribution,
8.5 Examples and problems.

9. WEIRULL DISTRIBUTION fdL, 4M)
9.0 pdf
Ry Y.
) fix)= g[xayJ cxp{—[f.;.{] } yEEaEm o<y <mafi>0

L]
1] atherwise

", Notation : X~ Wy o 3
" 9.1 Dhstribwtion function, quartiles,
- 92 ™ Moment about x= y, mean and variance,
“ 9.3 Relation with exponential distribution.
9.4 Exsmples i moblems.

10. CAUCHY DISTRIBUTION (8L, 8MOY

R r— X g, A D

O rtherwise

Notation: X - C{j, 1)



10.2 Wature of probability curve.

10.3 Distribulion function, quaniley, non-existence of moments.

10.4 Addirive property for two independent Cruchy verintes (Statement only),
Statemnent of distriution of the sample meen, N

105 Relationship with uniform and Students 't disribution.

106 Examnples and prablems.

1LLAPLACE DISTRIBUTION (DOUBLE EXPONENTLAL DISTRIBUTION)
(6L, 6M}
1.1 P.dA

expl-A|x- gl ~wexrcom —wcuex, A0

f(=)=
0 herwi
otherwise -uj

Notation: X - Lfie 4/

11.2 Nature of probability curve.

11.3 Diistribution function, quertiles.

114 MGF, COF, moment and cumulanis, £, 5, vy, #2

1.5 Laplace distribution as the distibution of the difference of two iid
exponential variates with mean 6.

11.6 Examples and problems.

1L TRUNCATED DISTRIBUTIONS (10L, 10M)

12.1 Tnmested distrindion as conditional distribution, truncation to the right,
left and on both sides. "
12.2 Binomisl distribution Bik,. p) left muncated gt X'=0
{valug zero not observeble), itz p.m.f, mean, varience,
123 Poissen disribution Pidl left mmeated st X=8 (value zemo nm
vhasrvable), its p.o.E, mesn, veriance.
12.4 Naormal distribution Nz, &) tumested
(il totheleh of X =g
(i) to the rightof X = &
{ili) to the left of X = & and to the right of X = 4, its p.4.f and mean. )
12.5Exampies and proklams.

rF3

13, BIVARIATE NORMAL DISTRIBUTION (BYN} (121, 12M)
13.1 P.d.fof BVN Distribution



m.:r,l.,h-p* m'{‘ E{I—IP’}[{xri]l +[y:3 ]= _2‘{3;:“:]‘[?;:‘: J]

fizi= S@MLRYEw . =Wy gy w0 —le gl

0 oHherwise

Notatiom: (X ¥) ~ BN¥{p,, 1z, 0007 . 6)
Margine! and conditional disributions, identification of parameters,
regression of Y on X and X on Y, independence and uncamelatedness, MOF
and moments

13.2 Cauchy distritution as the distributlon of Z=37Y where

I‘ir.ﬂ = -H-Nfu.lnlﬂ:!d: Ip]
13.3 Examples and peoblems,

Bookis Recommended

1. Bhat B. R.: Modem Probability Theary(3" Ed.), 1999.

2. Mood AM, Greyhill F. Bose D.C.; lniroduction to theory of Statistics (1T Edn.)
Mg - Graw Hill Series, 1974,

3 Hogg RV, end Creig A.T.: Introduction to Mathemetical Statistics (5% Edn.}
Low price ed., Pearson: Education Acia 2002,

4, 5.C Gupis and V.K. Kapoor : Fundamentals of Mathemarical Stanistics Sultan
Chand and Sons 88 Daryagan] Mew Delhi 2

5. ¥Y.K. Rchotegi: An Introductioh ta Probability Theory and Methematical
Statistics, Wiley Eastern Lid, New Delhi, 2000,

FAPER II

STATISTICAL INFERENCE
I. POINT ESTIMATION {201, 20M)

.1 Concept of randotn sample from a distribution, Notion of & Parmmeter,
Paremeter, Parameter space, general problom of estimstion,
Types of estimation: Peint estimation and interval sstim stions,
Point eviimation: « Definition of estimator, distmetiom betwaen ssiimator and
estimeate, illustative examples,
Definftion of Unbinsed estimator, binsed estimator, positive and negative
biases, Hlustrative exgmples (These shoufd include unbiased mnd himsed
extimators. for the same parameters)

)



Proofs of the results regarding unbissed estimator:
{a) Two distinct unbiased estimators K6} give rise 1o infinitely mmny
Unbinsed estimators of §8).
(%) If T is an unbiased estimatar of 6, then T} isan nbiased estimator of
09} provided K.) is Lnear functian of T

Discussion of the following results: -

ta) IF T is an unbiased eslimator of 8, then KT) need not e B0 unhbissed
estimator of ) il lustrative exian ples.

{0) Sample standwrd devintion is 4 biased eetimator of population standard
devintion.

1.2 Exzmples and Froblems.
1.3 Relative EMciency:

Relative eMiciency of unbinsed estimator T, with respect o another
unbissed pstimatar T, , use of mesn square error to define relative efficiency
of binsed estimators,

Notioo of unifrmly minimum vaiance mbiased estimator (UMVLE).
uniqueness of UMVLUE whenever it exints, Exsmples and problems.

1.4 Concept and definition of suffictency, stasment of Neyman's factorization
theorern { proof for discrets case only },

Proofs of the following properties of sufficient statistics:
. 1 7 ia sufficicot for 8 7(T) is also suficient foe fiG provided f iz one
10 ene wod onto function . .
ii If T'is sufficient for #then T also sufficient for 7 .
Examples ind problams.

1.5. Definition of likelihood as » function of the garameter for a random Sample’
from (i} discrete, {1i) continuous distribution, Definition Fisher's information
function. Amount of nformation reganiing parzmeter contsined in a statistic
Tand » mfficient statlatic T

1.6 Exarnples and problems.

2. CRAMER - RAD INEQALVLITY (3L, BM} )

2.1 Statsment and groof of Cramer-Rao inequality.
Definition of mintmum veriance bound unbissed estimaor (MVBUE) of /18
Broofs of the following resubts
i IFMVBUE mxisis for & Than MVBUE exists for @, pravided fis linear
Functian,
ii. If in MYBUE for @then T is sufficient for &
2.2 Expmples end probiema,
14



8 MrETHﬂIE OF ESTIMATHON (141, 14M}

1.1 Method of maxtmum Lkeedihood, derivation of maximom likelihood estimetors
fm.l.e.) for paremeters of only mandsrd disributions: binomdal, noemsl,
exponential (case of two unknown parameters only for normel distribution)
Invariance property of m.l.e., relation between m.l.e. and sufficient statisties,

1.2 {a)m.le of uniform disribution over (i w b), {ii 1 (-9,0 ).
() mle ofinfix. 0)=exp[-(x-0)]x 2 8.

3.1 Method of moments: Derivelion of moment esimstors for stendard
distributions: binomial, Poisson, normal, exponential and vniform, ilhustration
of situstions where m.le. and moment esiimetors are distinet and their
COMPErison using mean square e,

34 Examples and problems.
4. ASYMTOTIC BEHAVIOUR OF AN ESTIMATOR (6L,6M)

s~ 4., Consistency: Definition of consistent estimator, proof of the following thearams;
{ad Biased estimator is consistent if its bias end vorignce both tend to zero s the
sample vize tends to infinity.
- E th) if ¥ Consistent extimator of &then f17) {n 130 consistent estimator of /%,
Lo provided f is conmtinuous fumction of 7.
™ 42 Examples snd problems.

. 8 FPARAMETRIC TESTS (HL, LSM)

5.1 {n} Swrstical hypothesis, problem of teating of hypothesfs, Definition and
Illustretions of (i) simple hypothesis, (i) composite hypethesia, (iii) Two
- types of arrors in testing of hypothests (iv) sizes of two types of errors.
! (‘ - Teat function ¢}, probebilistic interpretation of test function, ralelion
a between test function and critical region.
Problem of coatrolling the sizes of two Types of erors.
(£} Definition and illustrations of {i) leved of significance (i} observed level of
significance (p value) (fii) power function of the text (iv) size of test {v)
power of test.

52 Definition of most powerfi! {MP) and uniformiy most powerful { LIMP )
tests of size o, statement of Neyman- Pegrson’s{NT) lemma for the
constrirction of Most powerful fest, construction of unifsrmlty most powerful
(UMP) teat for one sided attemative.

5.1 Examples and problams,

11



6. INTERVAL ESTIMATION (10L, 10M)

6.1 Notion of interve} estimetion, definition of confidence intervel, nmﬁdu;x
bounds.

6.2 Relstion between confidence interval and testing of hypothesis, definitioe of
pivotal quantity and its use o obtaining confidencs interval and bounds.
6.3 Interval eatimation for the following cases:
(i) Mean {2) of normal distribution { when o known snd & urdmewn )
{if) Variance (0! ) of normal distribution (when 4 known and 1 unknown)
(iti) Difference of two means y, - g, (a ) for a samplo from bivariate normat
population { b ) for sanaples form rwo indapendent nocmal poputations.
{i¥) Mean of exponental distritaticn.
{v} Population propartion (£} and difference of two population proportions
(£, = P, }in caso of two independant large samples .
(vi} Population quartiles usimg order statistics.

64 Examplss and problems.
T. KON PARAMETRIC TESTS {18L, 16M)

7.1 Meaning of erdinal and nominal dets.
Meening af non-paremetric problams, Distinction between parmetric and non-
parametric methods. Concept of distribution fiee statistic, sdventages and
disadvantages of non parametric methods,
Procedure of
{i.} sign test for one mnd two samples problem
(ii.) Wikcoxon signed rank T-teet for paired ohservations.
(iii.) Mann-Whitney U-test for two independent smmples.
(iv.) Run test for rendomness of given observations.
{v.} Mood teat for resting wariability of rwe populations.
{vi.} Kruskal- Wallis 1e# for k semples problem
{vii. JKolmogoroy - Smimov test fir completely specified univariate distribmion
[ <nly ohe seriple problem }

7.1 Examples wd problams,
SSEQUENTIAL TESTS (0L, BM)
B.l Scqueniinl tost procedurs for simple null hypothesis against simple
alternative hypotheais end its comparison with fixed sample size test
procedure. Definition of Wald's sequential probability rtio test (SPRT) of
mrength (a1, P).

11
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% llusmation for standard distributions: Bemoulli, Poisson, normal and
exponentinl disribution, graphical and tabuler procadures For caTying out
the test,

8.2 Exrmples and problems

BOOKS RECOMMENDED

1. Mood AM., Graybill f, & Bose D.C.: Introduction 1 the theory of Statistics
( third Edition ) International student edition MeGrew Hill Kogakusha Ltd,

2. Hogg P.V.end Cratg AL : Intrnduction to methematical siatistics 1Vih

Edition , colller Macmillen Internationa] Edition Macmillan Publishing

Co. inc. Now York :

3. Siegel §5: MNon Prrametric Methods for the Behavioesl, Sciences.
Internationat
Srudant Edirion MoGmaw Hill Kogakusha Ltd

4. 1. D. Gibbons; Non Perametric Statisticel Inference McGraw Hill Book
Company New York.

5. Denicl: Applied Non Parametric Statisfcs, Howghton Mifflin company
Rosdon.

6. V.K. Rohotagi: An Introduction 1o Probebility Theory and Mathematical
Stetistics, Wiley Eastern, Ltd, New Delhi, 2000,

7. Kals B.K.: A Fist course in Parametric Inference. Narosa Publishing House
{1999},

PAPER-III

INDUSTRIAL STATISTICS

1. STATISTICAL PROGCESS CONTROL {SP'C) {40L, 40M)

1.t Imroduction ;

Meaning and Purpose of SPC; Quality of Product, need of Process Control,
Statistival Process Controd, oo line Process Contrel methods (Control Charts)
and off line Process Control methods (Sampling Scheme and Plans) as lot
Contra] methods,

1.2 Seven Process Contrel (PC) Tools of SPC

{i.) Cheek sheet (1i) Cause and Effect Diagram (CFD) (iii} Parsto Diagram
{i) Histogram (v} Control chart. (vi) Scatter diagram, (vii) Designs of
Experiment (DOE). .

1.3 Control Cherts: Chrnce Causes and assignable cnus=y of variation, slatistical
basis of control cherts, exact probability limits, k-Sigma Hmit. Justification
for the use of 3-sigma limits for mormal diswribution and using Chicbychev's
inaquality for non normal distributions. Criteria for detecting Iack of Control
Situations:

13



{. A point outside the contrel limils,
#. Mon endom pattern of varistion of the fxllowing oype.
{n} Severt or more points sbove or below central line
(B} Presenice of cycle or tiness trends,
Note: Matheniatical justificetion for (ii) is not expected.
Use of control darts when {i) siendards given (ii} standards are not given.

1.4 Control charts for continuous variables
Deavisiona preparatory ta contral cherta:
(i) Choice of the variable
{if] Baais of subgroups.
(ifi) Size of subgroups.
(iv) Froquency of subgroupa (Periodicity).
R Chart und X chart:
Purpose of R and X char. Construction of B cherl when the
Process stendard deviation o) is not given. Control limits, drawing of
Control Chart, Plotting sample mnoge values, revision of control limits iF
necessary, estimate of o for future use, Construction of X chert when the
process averige (o} is nol given: Captrol limits tased oo o, dmwing of
control chart Plotting sample means, revision of contral timits of X chart, if
NECCESAry,
Noke; To Bind revised control LImits of any cotitral chart delats the sample
points above UCL and points below LCL. In case of X and R charts first of
all, revisions of contro! limits of B is 1o be completed and then by wing the
dbservations for which R chert shows the process is under control, the
conirol lmits fx X charts should be determined. Revision of contral limits

of X chart be continued without revising the value of R o o.

1.5 Conirol cherts for Atiribuies:
Decisions preparstary o conlrol charts:
(i) Size of subgroups.
{ii) Freguency of subgroups (Perindicity).
p-chart, np-chart, c-chart snd u-chart
1.6 X chari, MR chart.
1.7 CUSUM chat.
1.8 Capability Stucies:
Specification  Limits, netursl tolerance limits end their comparisons,
decivions bused on thome comparisons, estimate of pereent defective of
cerching shift on sverage, evaluation of probability af catching shift of the
firet mmple or on the subsequant aampley after the shift {when process
swrderd devistlon s fixed). Shift in the process fraction defective
Evelustion of probability {using normal approximasion only of catching the

14



' U shift on the first sample or on the subsaquent samples after the shift. Process
capability indices C, , C,, . Gage capability indices.

| 1. ACCEFPTANCE SAMPLING FOR ATTRIBUTES (251,25M)

I| 2.1 Introduction :
. Concept of sampling inspection plan, comparison between 100% mspection
and sumnpling with rectification single and double sampling plens.
I Explanetion of the tame Producar's risk, Consumer's risk, Aoccepiable
| quality Level (AQL) Lot Toletance Fraction Defective (LTFLDY), Average
T outgoing_quality (AOQ). Avernge Owgoing Quality Limic (AOQL),
| = Average Semple Mumber {ASN), Average Total inspection {ATI), Operating
chrracteristic {OC) curve ACD Grve,
Mote: - Distinction betwemn typo-A OC Curve and type-B OC curve is nat
expecied.
22 Single Sempling Pran
Evaluation of proteahitity of ecceptance using
(i.) Hypergeometric (i) Binomisl {iii) Poisson and (iv) Normal distibutions.
Derivetion of ADQ apd ATl Graphizal determination of AOQQL,
% detemimation of g single smpling plans by lot quality and average quality
| approaches {numerical problems are not expected). Description of Dodge
.o and Boming tables (numerical problems mre not expactad).
L . 2.3 Double Sempling Plan .
| ; Evalustion of probability aeceptance uring Poisson  approximation
declvation of ASN and AT (With complete mapection of second sample).
Derivetion of the approximate formuls of AQQ. Description of Dodge
Roming Tables, comparison of single sampling plan and double sampling
plan, nomat, reduced and tightened inspection.
2.4 Expmple and problems.

i Lf‘ 1, RELIABTLITY THEDRY (251, 25M)
3.1 Binary Systerms: Block diagrams tree presentadion. Definition of binary
Cohermt systems of componerty hess than five.
(i) Series {il) Parallel (3ii} k-out-of-n:Good
Mintmal cut / path structure reprasentation of system.
3.2 Relinbility of Hinary Systems.
Reliability of above systems hip} , when compenents are independent and
identically distributed with common probability p of operating .
‘3" Shapedness propenty of hip) without proof and workout sxamples to
show that using components of low viluey of reliabilities i.e. unrelizbls
components, systems with higher relinbilitiss can be constructed,
Note: Do not inoduce concept of Association of rndom veriables.

1 15



3.3 Aging properties.
Definhions: hegard rate, hazard fimetion and survival function.
Concept of disttibutions with moressing and  decreasing  failure rae
{IFR/DFR),
Distributians  with increasing and decreasing failure rsie  sverbge
{IFRA/DFRA),
Dlusgations: Exponentiel, Ganme, Weibull distributions.

4. INDIAN STANDARDS (15) AND INTERNATIONAL STANDARDS (150)
{141, 10M)

Introchaction 1o [5 series and (50 900Q: 2000 Series with reference o process
contrel wnd statistical techniques {(History, Organization Sgucture and
differen? clauses), role of statistical methods.

Books Recommended

1. D[hmean A @ Quality Control & [wbustrinl Statistics D.H. Teraporevale Sons &
Co. pyvt. Lud, Bombay.

2. Grant EL. and Leavenworth : Satistical Quality Comtrol  Me-Graw Hill,
Kogakusha, Ltd New Delhi.

3. DBerlow R.E. und Prochen Frank :; Statistical Theory of Reliability & tife Testing.
Holt Rinchart and winaston Inc. New York.

4, Sinhw 5K : Reliability and testing { Second Edition ) Wiley Enstern  Publishers
New Delhi,

5. Montgomery: Statistical Quality Control. John Wiley & Sons Inc. New York (3™

Ed.) 1996,

Handbook of SQC, Bureau of Indisn Standards.

150 9000-2000 Standards, 2000

Trivedi B. §: Probability and Statistics with Relinbility and Computer Scionce

Application. Prentice -Hall of Indisn Pvt. Lt.. New Delhi 1994

D Row S M. Probability Models (5™ Ed.). Academic Press,

& -] o

PAPER IV

SAMPLING METHODS AND DESIGN OF EXPERIMENTS

1. SAMPLE SURVEYS (10L,8M)

1.1 Concept of disinguishable elanentsy units, sampling units, swnpling
frame,
14



' v
| 1.2 Objective of a sampie suTvey,
%, 1.3 Designing questionnaire. characteristics of good questionmaire,
1.4 Planning, execution and analysis of & sumple furvey. Practical probiems in
planning, execution and aralyis of 4 sample Survey,
1.5 Sampling and noa-sampling erors with iilusewtions,
1.6 Study of spme Surveys illustrating the ghove idens.

: 2. DETERMINATION OF SAMPLE SIZE (6L,5M)

2.1 Determination of sample size for given

(i) Margin of error and confidence coefficient,

(i) Coefficient of variation and vonfidence coefficient,
2.2 Exsmples and trablem:,

3. SYSTEMATIC SAMPLING (7L, 500}

3.1 Real life situation where Systematic sampling is appropriste. Technique of
drawing a sample usimg systernatic sampling.
. 3.2 Estimation of population mean and poprlation total, standard =TS of these

:
2
£
]
£
:
£
d
=
E
2

* « 4. CLUSTER BAMPLING (7L,7M)

4.1 Real Jife situations whare cluster sampling i1 appropriate. Technique of
drawing a sempie using cluster sempling method,

4.2 Estimation of population mean and population tota] (with equal clusters),
standard errors of these sstimatars,

4.3 Distmguishing betwesn sratification md clostering through resi ife
situgtions.(Numerical FXAMPIS Ere not expected)

L 5 DESIGN OF EXPERIMENTS (6L, 6M)

3.1 Introduction to basic termg of Design of Experiments, Expetimental unit,
Treatments, layout of an experitment,
| 3.2 Basic principles of Design of Experiments, Randomization, Repiication and
Local contrai,
2.3 Choice of size and shape of a plot for unifarmity trisly,
5.4 The empirical formile for the varignce per init gres of plats,

-— ey
%
-
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5. STANDARD DESIGNS OF EXPERIMENTS (1L, 20M)
6.1 Completely Randomized Design {CRD). .
Preparation of Analysis of Variance (ANOVA) table, tenting of oquality of
troatmient affacts, 1eyting equatity of two specifiad treatment mesns, exitical
differerices. ¥
6.2 Randomized Block Design {RALY).
Preperation of ANGVA table, testing aof equality of troxtment effects and
block effects, testing for oquality of fwo specific treaiment mesns, aritical

differences.
6.3 Latin Square Design (L3D): Definition, model:
Xaspvo + B+ +6u i=12 M

{: 1,2, (L fE)ES
=12,...m

Assumptions end interpremtion, Estimation of parameters, Expocted value of
mean sum of aquarm, components of variaose,

Hypothesis fior the model:
Hy oy =g, ==,
Hy :ﬁ] #,d, “*-*'Jd:.
Hy iy =y;®..=¥,

end its interpeotation. Jusification of use of Fuest for H, . Hpand

H,, {independence of Chi-asquares is to bo sesumed), Proparation of
ANOVA table and F-test for &, , Hgend Hg . Testing for equatity of two
specified tresiments effects, wse of critical difference, testing for equality of
two row effocts, two cotumn effects and tresment effects.

6.4 identification of rea! life sitmifon where the above designs are useful.
6.5 Applicarions of principles of Design of Experiments in CRD, RBD md LSD.
6.6 Simple algebraic wmd numerical problems.

7. EFFMICIENCY OF A DESIGN {TL, ™)
7.1 Conoept and definition of efficiency of a design.
7.2 Comparison of efficicacies berween CRD and RED.
7.3 Comparison of officiencies betwoen L5D snd RBD, LSD and CRD.
7.4 Simgle numerical problems.

8. MISSING PLOT TECHNIQUE (61.,6M}
B.l Situations whare missing plot tachndque is applicable.
4.2 Estimaiion of mistiig plots by mintmizing eeror non of squares in RBD wnd

L5 with ane of two obscrvations paamlasing.



1.3 Dervvation ¢ exact treatmients swom of sgQUENSY, PREpEring fialy3is ot Y IsEss
table end writing report,

B.4 lterative procedurs in case of missing cbeervationa.

B.5 {-test for conmpering Aty two treatment effects.

x'l

11.

1L

" TWO WAY CLASSIFICATION WITH m {m>1) OBSERVATIONS PER

CELL {10L, 10M)

9,1 Layout, Moda!, derivation of least square estimators of parameters.

9.2 Paritioning of rota) sum of squares and degrees of freedom (d.f),
expectstions of mean sum of squares.

.3 Statement af the distributions of different sum of squares, prapering
ANOVA and writing repott {technica! and non-technical), definitions of
treatment cosmirasts, t-test for treattnent contrasta.

. ANALYSI1S OF COVARIANCE (WITH ONE CONCOMMITANT

VARIAPLE) (BL.EM)

10.1 Situstions where analysis of covartance i applicable, Madels for covarlance
in CRD, RBD and L5D,
141.2 Preparing anahysis of Covariance table. Test for =0, test for brearmant

sum of squares, estimation of paremeters,(Only statenents.)

BALANCED INCOMPLETE BLOCK DESIGN (B.1.B.D.} {6L.6M)
(1.1 Definition and simple relations between parameters.

{1 be=rv

@ Ap-i=rk-1)

{iil) bzv

{iv) baver-t

(¥) ret

11.2 Moctel estimation of perametrrs (derivatiori are not expected)

11.3 Analysis of variancs table (intra-block enalysis only) for testing significence
of treatment effects and block effacts.

11.4 Tests for compéring two treatment sifecls,

FACTORIAL EXPERIMENTS { 100, 10M)

12.1General description of factorial experiments, 2*,2° factorial experiments
arranged in RBD.
12.2Deflnitions of main effects and interwctions in 27 ,2° fectorial experiments,
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123 Preparation of ANOVA table by Yates procedure, test for main effacts and
interactions, estimation of main effects and internction effects,
12.4Gencral idex of confounding in facioria) EXperiments, total confoundin
anafysis of varignce tble, testing main effects and imeraciions {coufuugding
only one interaction),

Federer W. T. Experimenta) Designg: Oxford and [DY Publishing Co., Wew

Cochran, W.G, and Cox G. M_: Expariments] Designs: Tohn Wilsy and Sens,
lirc., New Dieihi.

Mantgomery D, C.: Design and Analysis of Experiments, John Wiley and Song
Inc., Mew Delhi200]

Dns M. N, and Giri N, C.: Design and Apalvsis of Experiments, Wiley Eastern
Lad., New Diethi,

Snedecor 0. Woand Cochran W. G.: Statictical Methods, Affitiated Engt-West
Press, New Delhi,

- Goon, Guprs, Dasgupta: Fundanentals of Statistics Vol2, The World Fress

Private Limited, Caleurts, | Q86

- Gupta 5.C. wnd Kapor V. K - Fundementals of Appiing Stetistics, S, Chapd

Sors, New Delhi.
PAPER-V (OPTIONAL PAPER)
PAPER-V(A):OPERATIONS RESEARCH AND APPLIED
STATISTICS
LINEAR PROGRAMMING PROBLENMS {20L,20M)

i.] Statement of the Imear Programming probiems, Simple examples apd
formulation of problems,
10



1.2 Definitimm of D A Slack variable ii} Surplus variable i) Unrestricted
variable (iv) Decision variable,

1.3 Definition of i} r solution i} feasible solution jii) a basic feasible solution

€ (b.£a. degenerate and non ~degenerate solution) iv} Optimal v) besic and now
Basic wariables vi} ohjective Runction vii) Constrainls viil) nom- negativity
Condiions.

1.4 Solutions of L.P.P. by i) graphical method: Solution space unique snd non-
unigue salutions. Obtaining on optimum solutien 1i) Simplex method: iniial
bfa {s readily avmileble, obtaining the initial basic feasible solution.
Criterion for deciding whether obtamed solution is optimal, method of
tiproving a solution (alamative solution). Degenerate sotution.

Simplex method (nitial b.Ea. isnot resdily aveilable)

1.5 Introduction to artificial varisble. Big M. method (or penaky method)
modified ohjective function. Modificetion and applizations of simplex
method. LP.P, with artificial varighie,

1.6 Examples e problems.

THEORY OF DUALTTY {5148

2.1 Writing a dual of primal problem.

2.2 Solution of L.P.P. by using its dual

2.3 Conversion of primel to dual sl Dual to primat
2.4 Proof of dual'of dusl peimat.

4.5 Examplzs and problems.

C.F.M. AND NETWORKING ANALYSIS {121,100

3.1 Definltion i) Event or node ii} Activity 1ii) critical activity iv) Project
function v) Predecessor and successor activity vi) Predecessor and suceessor
event, vii } propertios of network vili ) numbering by fulkersons rule.

32 Crivical path method constructions and propectiss of s network.

3.3 Definition i} Earliest start time & } Earlrest fimish time iii ) Latast tims iv )
Latest finish time V ) Critical path

3.4 Float, Total float, Independent float mtetference Aoat, their significance.

3.5 PERT. Definitien of PERT, {) Pessimistic time ii} Optintistic time i) Most
Iikely time iv) Forward Pass Caloutation v} Beckward Pass calculation vi)
Flack vii} Critical Path viii) Probability of meeting acheduled date.

3.6 Caleulete expected time, 5.1 of peoject duration.

1.7 Distinguish between PERT end C.P.M.

. 3.3 Exsmples md problems.

21



4. INDEX NUMBER (14L,14M)

d.1. Meaning and ulility of Index number

4.2, Limitations of index number

4.3, Weighted and unweighted index number.

4.4, Selaction of base. Shifting of base splicing deflating purchasing power,

4.5, Fixed and chain base index numiber.

46.  Types of index number Laspeyre’s, Pansche’s, Fisher, Kelly, Walsh,
Muershall-Edgeworth's, Dochish, Bowely, Value index number, wholesale

price index number, Indusizial product index numbes.

4.7, Testing fir- Adequacy &f all ndex number using tims reversal test |
factor reversal test, Circular test,

4R, Construction of consumer price index, steps to be followed in
conaruction. Problems in construction, family-budget method apgregate

expenditurs method.

4.9 Examples and probiems.

5. TIME SERIES {15L,1430)

5.1 Introduction meaning and usefuless.

5.2 Components: Seculpr rend, seasonsl variations, Cyclical veriations,

53 Additive and multiplicative modely.

54 Measuremen: of scasonal varistions method of simple sverage, mtic to

trend method. Ratio to moving averege method,

5.5 Examples and probiem . -

6. DEMOGRAFHY {150, 15M}

&1 Vital Statistics, uses, measurement of population,

82 Measures of mortality: crude desth rate, spacific death mtes (Rge wise, 3o
wise), Statdardized dewth ratey (based on age-specific death rates) direct
and indirect method comparative siudy of these meanzes, infant morality
rate.

8.3 Messurss of fzrility, Crude binth rate, specific rate { age and sex ), total
fertility rwie, compmrative study of these measures,

6.4 Reproductlon rates: G.R.R., N.R.R., comparison end interpretation,

6.5 Simple numerical peoblems.

7. LIFE TABLES (8L, AN}

1.1 Introduction and mesning.
1.2 Construction, Functitn s and their interretations Compiete |16 table )

22
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1.

7.3 Expeciation of life.
7.4 Humerical exampley and prablems.

8.  REFLACEMENT MODELS

.l Intreduction
8.7 Beplecement of meome that deteriorates with time wihen
{a} Value of money remains seme during the period (for time as a discrete
virikhle end continuous variable).
§b) Value of money changes with constant rate during the perind.
8.2 Examples and problems,

5,  SEQUENCING

N (BLEM)
7

L . .
9.1 Statement of » sequencing problem of two machings end n-jobs, three
mechines and n-jobs [ reducible 1o 2 machines and n-jobs

9.2 Cateulation of total elapsed time, idle time of a machine, simple aumerical
problems,

9.3 Examples and problems,
BOOKS RECOMMENDED

Gass E : Lmear Programming method and Applicstions : Narvsa publishing
house , New Delhi

Teha, R.A: Operations Research An Introduction, fith edition Pretiec hall of
«India , New Delhi.

Gom, AM., Gupta, M.K. and Dasgupta, B.: Fundamentals of Statistics. Vol 2,
1986.

" Gupta 5.C. and Kapoor V. X.;: Fundamentals of Applied Ststistics, 5. Chand -
Sons, New Delhi

Mukhopadhaay, P. : Applied Stetistics, Mew Central Book Agency Pvt Litd,
Calcutta. 1999,

‘"APER-V(B): ELEMENTS OF STOCHASTIC PROCESSES

Cooditioan! Frobabitlty and Conditlonzt Expeetation with probless
(151, 12M)

1. Introd uctinn: Sochentlc Processed {15L, 1200}

s [niroduction to Stochaslic Processes, Classification of Stochastic Processes
gecotding 1o state space end time domein.
s Meny examples of Stochastic Processes.

13



d. Markov Chaing (40L, 40p)

Finite and countable state space Markov chains (Definitions and examples).
Chapman-Kolmogoroy equations, Calculstion of n-step tanattion probability
ahd ity limit,

Stationary digriluiion of Markay chaing,

Classification of states, Period of the wwte, Transient and recurrent Markov
chain und relaed resuhs.

Randonm walk

Jambler’s ruin problem and its applications.

Applications of Markov chains.

My problems.

4. Branchiag Procems {14L, t5M)

Golton-Watson brenching process.

Pgf, mean and variance of branching process,

Probebility of ultimate extingtion, Distribution of populetion size
Applicalions.

Probioms.

& Dincrete state space cootinnom Hme Markay Chain (Z3L, 206}

WP

Definition and examples.

Markoy Pure jumps troceiies.

Poisson process (Definitions, propertics and epplications).
Many probiems,

BOOKS RECOMMENDED

Meadht J.: Stochastic Frocesses, wiley easiemn Lid, Mew Delhi,
Hoel, Port, S1one @ Intraduction to Stochastic Processes ,Hougheon Mifflin.
Ross 5.0.: Probabilicy Mode!s (5% Ed ). Academic Press. 1993

PAPER-V] (OPTIONAL PAPER)

FAPER-V] (A): FROGRAMMING IN VISUAL BASIC
{(VERSION &6 1S EXPECTED)

1. [xtroduction ta Computer { 151, 10M)
.1 Party of a computer: - input’output unit, storage unil, arithmeic and logic Linit,

4
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1.3 Meaning of operating system, need and fimclions of ling sysiemn of
operating system:- character based end graphical buuadmms P
Intreduction 1o environment of Windows-95 operating system, Mathods to
creale a new folder, open an existing folder, delete BN existing falder, Copy one
folder to ancther folder, copy and move onp or moee files from one folder o
another faider, delets cas or more fles fiom a folder,

2. Itroduction to Object Orisated Frogramming (SLAM

f‘"r, . &1 Elements of object oriented programming such as object, class, propertics of
b ol ohjects, methods and events,

Principles of okject oriented Frogramming: - Encapsulation, Polymorphism and
Iitheritance,

3.Visua) Bavie Environment (1O, 10M)

3.1 Meaning of project, form, control and module
' Introducticn to project file, form wodule, cliss module end stinderd code
i maodule. Introduction to math visual basic window, form window, project-
explorer window, propertics window, formn layout window, code window,
toclbox, 1oolbar. Steps to ioad and voload visyal basic software, open and save o

i project, oper: and save a form, add a new form 1o existing frm module, load a
+ % particuler form from a form module.

3.2 Standsrd controly
) Steps to sefect & controt, plecs & control on & form, deselect a control, move =
' conatrel, resize n control, copy @ control from cne place to another place on
i form. Study of froquentty used controls such & Izbel, texthox, command butten,
theck box, option buttens, frame, combobox. Frequently used properiies of
{ these controls such as neme, captian, value, text etc. Printin g of project

) documemnis,
) (azumu of visual Basic programming {30L,26M)
4.1 Datu}rpu : Integer, Long, Single, Double, Boolean, Byte, Currency, Siring,
' 4.2 Mm;rl:f“ 1idmﬁﬁ:r, varisble, conatant, Rules for assigning & name o
variable and constant,

Types of conatent: literal, numed constant, intrinsic constant, Declaration of
constant and veriable, fypes of declaration of variable: implicit and explicit
declaration. :

— —— el B mm__ _m e



Opsion explicit susteme. Scope and liftime of & variable: Joes!, modute dnd

global.
Declaration of tocal, module and zlobal leved variable,

4.3 Operutors in Visual Basic

Mesning of cperator, types of operators: arithmetic, relationsl and logical
operators. Order of precedence of these operators.

4.4 Arrays

Mesning of mmey, Typss of arey: static and dymamic mrrays.
Declaration of amray.

4.5 Conditions wnd decisions

Meaning of condition, conditions! tnd wncenditionad beanching, Use
and syt of the Enllowing sixternents:-

i GODTO

fii) 1F—THEN---END IF [ahgle line and multi line }

Giiy  §F--THEN-—ELSE-—END iF

{ivi IF-—THEN--—ELSE|F-.--END IF

{v) SELECT CASE----—-END SELECT
Nesting of [F stataments.

4.6 Repetition of statemnents

Mesning of loop. Types of loop: unconditions] and conditional loops. The uss
and syntax of the following staterments: -

(iy POR—--STEP—NEXT

(i) FOR EACH-—NEXT

{iii} DO WHILE—LOOP

{iv) DO UNTIL----LOOP

{v} EXIT DO, EXIT FOR

4.7  Procedurss
Mesning of procedure, Types of procedure: Sub procechre mnd  fimetion
procedure. Types of Sub procedure: General and Event
Procedures: Distinction between sub procedure end function procedure.
Crestion and uwse of sub procedure and fimetion peocedure. Methods 1o pess
vulies to procedures snd fimetions,

£, Duwlli-ix fumctions smd methods (8L.EM)

5.1  Useand syntax of the following functions -
ABS{), INT(), RNDX), SQR(), LOKG(), SINQ. COS{) TAN{), ATN(,
EXP(), FIX(), RIGHT(. LEFT(). MIDN), LEND, INSTR{), SPACE(),
STR{), STRREVERSE(, VAL(), LCASED, UCASE(), ASC(},
CHR{), STRING{), PMT(), RATE(), FY(), PV(), NP¥(), DATE(),
NOWI(), CDATED), DATEPART{), DATEDIFF(), MONTH(,
MONTHNAMED, DAY, TABD, INPFUTBOX{}, MSGBOX()

16



572 Use and myntax of the following built-in methods and events:
PRINT, CLICK, LOAD, GOTFOCUS, LOSTFOCLIS

[ ¢ Accessing dntabave fllkes {AL,BM)

6.1  Meaning of databass, field, record, table, key field.
Lie of Access software for Creation of wable, additicn of deta in e
table, modification of data in o table, deletion of data from a tahle,
sorting of data,

62  Useof data conbrol to connect to 8 tahle of datshase, -
Study of ADDNEW, UPDATE, DELETE, MOVENEXT,
MOVEPREVIOUS methads,
Simple programa to store data in a table, read deta from a table.

T  Accessing Excel workshent file {3L.4M)

7.1  Basic elements of a worksheet such as cell, calf address, types of data,
rnge

7.2 Use of data control 1o add and read data from & worksheet.

7.3 Stnple programs to store and retrieve data from & worksheet,

8  Graphies In Vistal Basic (8L,8M)

8.1 Craphics controls - Form and Picturshox, Coordinzie system, scale
properties ind methods ;- Scalel £f, ScaleTop, ScaleRight,
ScaleWidth, ScaleHeight, Scale, Scalex , Scaley methods. Graphics
methods i- Print, Line, Circls, Pet.

9, The fllowing prograna sre expected to be discomed In the class {200 20M)

{11 To find the aree of triangle when lengths of its sides are specified,

(2} Ta determine whether x given number is prime or not.

(3} Todetarmine whether a given number is aven or odd,

{4} To find the st of digits of given natural number.

(%) Tofind the addition of twa given matrices,

{61 Tofmd the produst of twn given matrices.

{7 Ta find the trenspose of given mnttix.

(2} Tofind the maximum, minimom snd their locetions in given sef of
nuziibers.

{9) To find the valoe of definite integral by uslog Simpson's 38 rule,

{10} To find the solution of an equation by Newtan Raphson method.

{11} Ta find the value of A combination by uaig wsar defined fonction for
factorial.

Py



{12)To determine whether a given natural number is perfect square ornot. 4
(13) To wrenge r given set of numbers in sscending and desconding order,
by using bubble sort method.
{14} To find the present warth of 2 given series of aqual payments,
{15) To find the future value of a given series of equal paymenis,
{18) To find the value of 2 percentile for given set of numbers,
(17} Te compare the amount recsived by simple and compound interssts on
giveny principal for specifisd time snd rate of imerast.
{18} To draw histogram and pie diagram for given data,
{19} To draw normal curve for specifisd vahiea of mean ind swnderd deviation.
(20} To stors and retrieve the data from 2 dalsbase @bls.
217 To find the sum of following seriss upto first n werms: <}_F
(a) 3 -¥11+N4-9%17+ '
(b L3+32/35+ 1237357+ . iiivvnan
) 1T+x3020 4 k30 et At
i xr2+2x12‘+3x’f2’ .
(€ x-x* 730+ F8SLax't 21+,
22} To find the mean deviation sbout mem for & given setﬂf aw du.ta

BOOKS RECOMMENDED

1. Greg P. and Sanjays H.: SAMS Tewch Yourself Visual Basic 6 in 24 Hours.
Techmedia 1993,

2. Millspaugh, Anita: Progmming in Visual Basic 6.0 (Updase Ed,} ’ Lﬂ

3, John Smiley; Leam in Program Visuat Basic-Exampies. 2002

PAPER-¥I (B): PROGRAMMING IN YISUAL FOXPRO

{Versiom 6 is expected)
1. Imtrodostsor (0 Compwier (10L,10M

1.1 Paris of & computer: - input’osput mit, sterage wnit, arithmetic and logic.
Unit, control unit, central processing unit, block disgram of computer.
1.2 Meaning of dex snd information. [troduction to methods of date
vodification such 15 BCD system, EBCDIC system wnd ASCI system

1.3 Operating Systam

Meaning of operating system, need and fixictions of operating system,
types of operating system:» character based and graphical besed Introduction 1o
environmant of Windows-08 opersting system. Methods to cremte a naw folder,
opan an existing folder, delele an existing foider, copy one folder 10 snother
folder, copy and move one or more files fom one folder o another folder, delete
one o nore files from a falder.

L)
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K,

Woarkibg with Project Manaper {8L.4M)

2.1 Meaning of project, Opmiing and elosing project mansger, add a flet a
Project, Modify and delete 3 flle in a project,

2.1 Working with a database

2.2 Mezaning of database, tmble, field, primery key field, cnadidate key field,
Record,

1.3 Create a new database, Open an existiog database, Modify a database, Delete
an existing databaze.

2.4 The following commands wre expected 1o be studied:-

CREATE DATABASE, OPEN DTABASE, DELETE DATABASE, CLOSE

DATABASE,

Dutntypes azed ln Visont FoxPro L.2M)
Discussion on the fellowing datatypes - = h
Character, integer, numeric, dute, datatime, anrency, logical,

Warking with Table (6L.,4M)

4.1 Mesming of table, field, primery key field, cendidate key field, reord.

4.1 Relatiemship berween tables! - one-to-one, one-to-many, rmany-to-one, DATYY-
tO-tmy.

4.3 Distinetion between datsbase table and frew table,

4.4 Types of fields: - character, integer, numeric, date, datetime, logicat, memo
end genersl,

4.5 Creation of a new table, Opeming » table, MadHication in struchre of 3 table,
Deletion: of 4 table, Closing a table, Copying structure of 2 table.

4.6 The following commends are expectad to be studied :-

CREATE, CREATE TABLE, MODIFY STRIKTURE, ALTER TAELE
USE, REMOVE TABLE, CLOSE TABLES, DELETE FILE, COPY
STRULCTURE.

Waorking with Records of a Table (SL.5M)

5.1 Addition of records to & tble, Editing of racord, Viewing of records,
deletion of records, Copying records fom one table to another teble,
5.2 The following commends are expectad to be studjed:
APPEND, AFFEND FROM, APPEND BLANK, INSERT-SQL, UPDATE-
SQL, SELECT-5QL., BROWSE, DELETE-SQL, PACK, RECALL, ZAF.
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L1

Arrsapement of Racords {6L,6M)"

6.1 Sorting of records, Moaning of index snd index file, Types of index file :-
elem antary index file and compound index file {structurs] and non- £
structural}, Crewtion ind Openmg of an mdex file.

6.2 The following commands xre expected to be shudied -

INDEX, REINDEX, SET INDEX, DELETE TAG,

Searching of Records (2L2M)
Use of LOCATE and SEEK commands to search desired record.

Elsmeats of Programming {201,208

8.1 Mezning of commignd, syntax, keyword, litersl, constznt, memory variable.
Crestion of manory variable, Types of memoey variable, Scope of memnory
varinble ;- focul, privale, public,

8.2 MesningOperaior, Types of operutors -arithmetic operstors, relatonal

operators, logical operators, date operstons, string operators,

8.3 Condition and decision making: Mesning of condition, unconditional and

conditional branching. The use and syntax of the following commands -

¢« GOTO, GO TOP, GO BOTTOM
¢  [FeresELSE--ENDIF
DO CASE-—--ENDCASE

8.4 Repetition of commands: Meaning of loop, unconditionsl and conditions)
loop. The use and yymiax of the following commends :

FOR.--~-ENDFOR

FOR EACH—ENDFOR

D) WHILE ——-- ENDDO

SCAN—-—ENDSCAN

EXIT

LOOP

8.5 Procedures and user-definsd functions
Mezaning of procodure and user defined fmction, Crestion of » procedure and
on user dofined function, uae of procedure snd uwser defined function i &
program. Methods of passing wahies to pwameters. Distinction between
procedure snd function. The fallowing conmmands wrn mxpecind to e studiad :-

& & & & & B
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PROCEDURE----- EWNDPEOC, FUNCTION——~-ENDFUNC, RETURN.
Simple examiples on procedure and functions,

8.6 Program files: Crestion of 4 new program file, Modification in existing program
fite, Execution of » program, Creation of executable file.
The following commands are expected to be studied: MODIEY COMMAND,
D and BUILD.

9. Balli-la fanctions (7L, TM)
The use and syntax of the foliowing finctions:
_ Numeric functions: ABS{ ), INT{( ), CEILINGY{ ), FLOOR( }, MODX ), EXP( )3
("an% LOGIO(), PI ), SING ), COS( ), TAN( ), ATAN{ }, . R
w )3 )
String functions: LEN( ), VAL( ), STR{ ), RIGHT( }, LEFT{ ), SUBSTR( ),
UPPER( ), LOWER( ), ALLTRIM( ), ASC{), CHR{ ), REPLICATE{ ).

Date and time functions: DATE( ), DMY( ), DTOC( ), CTOD{ ), DAY( ),
MONTH( ), YEAR( ), CMONTH{ ), TIME( }, HOUR( ), MINUTE{ ),
SECY ).

i, Miscelianecus functions: EMPTY( ), RECNG( ), RAND( ), FV{), PY(), ALEN{
* ). ASCAN( ), ASORT{ ), INLIST{ ), EOF( }, FOUND{ }

I3 E[ilull:mu Commandy 7LIM)

.
The fallowing miscelleneous commands are expected fo be studied:

SAY, GET, READ, 7, 77, SET TALK, SET DATE, SET CENTURY, SET FILTER,
ET HELATION, CLEAR, CLEAR T0, CLEAR ALL, STORE, DIMENSION, DO,
ETURN, GUIT, CALCULATE.

1. Introduction to Object Orisnted Programming (5L,6M)

l.( Ilements of object oriented programmmg, such ez object, ciuss, Properties of
uhjects, methods and events,
Principles of object oriented programming,; Encapsolation, Polymarphism wnd
Inheritance.
.2 Foris and Conirols
Meanig of form and control, procedure to sefect, deselect, place, resize,
move, deiete and copy  contral on a foem, Use of standerd controls such as
label, textbex, command button, check bax, optiony button, Frequently used
propetties of standard controly. Writing methods for different frequantly
used events aysocieted with smndard conirols. Creation of form. The
following commands ere expected: MODIFY FORM, DO FORM.

k)



11.

Raport writieg {TL.7M)
11.] Study of various parts of report deaigmer, <Teation of custorn report,

modification in the report layout, printing of repart. Use of the following
commends we expected: CREATE REPORT, MODIFY REPDRT

REPORT FORM.
11.2 Simple example on Preparetion anvd peinting of 2 repart.

12, The following programs to be discpssed In the cbas. Whils writisg programs,

simdents wre cxpected to make frequedt we of wer defined procedures and
fasctions as far ax possible. {20L, 20M)

(1) Toesiculste arca of triengle when lengtha of its sides are specified.
f2) To find the sum of twe matrioss.
{3) Te find the product of rwo nuatrices,
{4} To find the ranspose of 3 matrix
(3 To find the sum of digits in & given natural number.
(6) Tofind the mean snd standard devigtion of rardom aumbers between two
spavified velues,
(7 Tofind specified percentile for a given mw data
(8) To find the maximum, minimum and iheir locations for 8 given: raw daia
(%) To wrange the given observations in nereasing or decreasing order by
Lsing bubbio sort method.
(10] Ta find the presad valoe of & series of payments without using built-in-
function.
£11) To find the siatistical ranks of » series of chservations.
{12} T find the combined memn for given groupy when size and aversge
of each group are glven.
(i3) Te find the valoe of a permutation { n £1 ) and combination{n Cr ).
(14) T draw o sample of specified size from Poisson distributice for given
nArmeter.
{15} To find son of following series to first o 1anms:.
() Geomotric serles with fiest trm & snd common atia r upio first n
tems.
b WE-S11+Wd-H T+ ...
(e] 13+ 12/35+123728 7+ iiiiiiiins
(d} 1+x¥720 2?03+ xtral -
fe) x/2 +2x7/ 2% +5xY 2%+
B x-x31+x 05 - xT T 4
{16} To find the meon deviation about mesn for . given set of raw data,
(17 T detarmine whether & given number is prime of not.
(18) To determine whether n given number is even o odd.
(19) To simulste the averuge demand of n product when the past deta on sctual
demund of the product is givn.

LT
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{20} To caleulate the income tax when the taxabls income and retes of
B, income tax are specifisd,

{21) To find the value of definite integral by using Simpson's 3/8 rule.

(22) T find the solution of an equation by Newton Raphson method.

BOOKS RECOMMENDED

l.  Steve Sawyez, et al. :EffectiveTechiques for Application Development
with Visual FoxPro 6.0

2. Mengchem Bezizn: Special Edition Using Visual FoxPro 6,

3. Microsoft Visual FoxPro 6.0 Programmer's Guide.



PAPER-YH
PRACTICAL PAPER-I

Sr. No. Tith

0} Fitting of Negative Binomial Distribution,

02 Fitting of Log-norma! Distribution,

03 Fitting of runcated binomial snd tnmeated Poisson distributions,

Ol Mods! sampling from Negative HBinomia! Distribution snd Cauchy
Dyistribution,

05 Estimation of parameters [Maximum likeithood estimation, method of
moments).

08 Constnuction of confidence intervaly for perameters snd difference of
PropeEtions.

a7 Construction  of confidence intervals for proportionds) of nommal
[xistribation,

08 Testingof hypothesis-1 [ Probabilitics of erroes of two kinds)

09 Testing of hypothesis-I1 [ MP test and power of the test ]

1% Testing of hypothesis-{Il [ Construction of UMP teat for simple null
hypathesis against composits ypothesis for Binomial, Poisson, Norma)l and
Exponential Disributions

11 Non-pararetric tests-1 [Sign test, Wikcoxm's signed mank test].

12 Non-parametric tests-[] [Medisn test, Mann-Whitaey test, Fam test for one
sumple and o sanpla peoblems .

13 Noo-perametric tests. 1l [Kolmogorov-Smirnoy test].

14 Non-perametric tests-1V [Mood test for testing vwisbility of two
popuiation, Kruskal-Wellis test for k sampla peoblesmy).

15 SPRT for Binomial and Poisson Distrittions.

16 SPRT fir Norma) and Expotientinl Distributicns.

17 Determinstion of seasone! varintion by moving sverage method ard eatia to
wend method. OR Applications of Markov chain, Random: Walk and
Gamsbier's Tuin problem.

15 Demograghy OR Model sampling from a giveo Markov chain,

Marks Distribathan
Praticals Sr. No. Nature af Marks Time
Section Exam. )
I Tin g | Practical 40 2 Hrs. 30 Min.
1l Iwld | Practal 40 2 Hru. 30 Min.
Yiva 10| During Practical
Verification of Journal 10 Examination

M
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’ PAPER-VIII
- PRACTICAL PAPER-{I
Sr. No, Thie
ol Detenmingtion of sample sze,

02 Systematic Sampling [Drawing sample, Estimation of population mean and
population totl, standard errors of these estitators),
03 Plotting X-Chart, MR-Chart.
04 Plotting CUSLUM Chart,
) 0s Computation of Process Capabilities Indices,
c* 06 Single and Double Sampling Plans for anmributes [OC, ADQ, AQQL, ATTY.
&% 07 Deterrnination of Single Sampling Plan for attributes,
08 Determination of minimal cut and minintel path set of apecified syster for
system containing less than or equa! to five COMPOMEnts.
0 Arelysis of CRD. [ Testing of sigoificance of linear treatment conirasts),
Lo Amlysis of R.B.D. [ Testing of significance of linear reatment contrasts,
cfiiciency of R.B.D. w.r.L corresponding C.R.D. .
1] Analysiy of L5.D. [ Testing of significance of lmear treatmen ConiTasts,
efficiency of L.S.D. wir.t, comespanding C.R.D. and R.B.I: |
: 12 Analysis of covariance in C.R.D. and R.B.D.
L 13 Missing plot(s) in R.B.D,
14 Missmg plotfs) in L.5.D.
i5 Analysis of B.LB.I,

Y g Analysis of 2° fictorinl experiment arranged in R.5.0).
17 Anslysis of 2*factoriat experiment with tote! and partial confounding.

- ol
Marks Dlstributicn
Section | Praticals Sr, No. Natire of Marks Time
Exam.
C_. | Ttak Practical 40 2 Hra. 30 Min.
i 1l %ta 17 Practicai 40 2 Hrs. 30 Min.
Viva ] During Prectical
Verification of lourtal 10 Examination
s



(Using Compuicr Programmlug ia VISUAL FOXFPRO/ YISUAL BASIC )

Sr. No.

Tite

PRACTICAL PAPER-III

- s -

PAPER-IX

0l Presentation of raw data by frequency and cumuiative frequancy tebles,

02  Caleulation of measures of central tendemcy, dispersion, skewness 3.4

Kartosis,
03 Calculation of correlation coefficient.
04  Regressiom upto three verinbles,

oL Fitting of Binomial, Poisson gnd Megative Binomial Distritations amd test of
goodness of fit.

0 Fitthng of Normal Distritution and test of gondness of fit.
07  ANOVA of CRD.mnd RB.D.

08 {Orawing random sampies from sandacd univariste disarete and continuous

distributions such as Binomiel, Poisson, Norme! and Exportential,

09 Dieterminsion of optimum peviod of replacamat of an dan when money

vlue is oot constant

1t  Non-psrametric test {venn-Whitney U test]

Practical No. 11 to 18 are devoted for Project work

-,

1 Identification of real life problems where statistical taclmmuesnmbeused
12-14 Piwming mnd dain collection
15-16  Analysis of ders eollected.

17-18 Repori writing.

bl

Marks Distribertion
Section | Praticals Sr Nature of Exam. Marks Tine
Wa, i
! LtolD Practical 4 . 2 Hra 303 Min,
] 11to 1%  Projoct Raport and 40 ' 2 Hrs 30 Min.
. Propa Vi, (for a barchy |
Vive based on Section [ ' 12 Curing Practical
VYarificstion of Jounsl 10 Examination of
, Section! !
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NORTH MAHARASHTRA UNIVERSITY, JALGAON
Syllabus for T.Y. B. Sc. (Statistics)
(With effect from June 2004)

Correction on page number 3

[. Resdtihe lostruction sumber 2 as:

Students niust complete ali the practicals in zach of the Practical paper as per the
satisfaction of the concerned teacher,

2. Read the instruction number 8 as:
b
In practica! Paper [1) separate Project should be aseignad to individue! student,
Each student should write the Project report on project work end submit & copy
of Project report at the Department before the practical examination.

;’ A, Read the instrucilan nember 10 as;

v  For each theory paper, concem teacher should amange and conduct two tutorials
*  and two seminars.

At
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