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Department of Higher Education, Govt. of M,P,
Syllabus as per Double paper pattern of U.G. Classes under Annual Scheme

. As recommended by Central Board of.Studies and approved byihe H.E. the Governor
of M,P. Effective from Session 2017-2018

B,Sc,M,lI"-<!l,
First I V2Jll
Statisticslm~
Sfatistical Methodsl

, '«,. f&I<$I" filRnrr
;First 111~

3T'q> :

I

!'
I
i
I
!

Particular~
Unit-! Statistics- meaning, definition and scope

, 1'1' Definition of statistics, importance, scope and limitations, ..Primary -and .secondary-).. -1 ..~--
aata,~CJassifjcatio-n-a;UJj~buJatio~. -

Graphical presentation-Histogram, Frequency polygon, frequency curve. cumulative
"). ,')- frequency curve (ogive)
\.

\ vn"'(' Diagramm3.tic pre!)entation- Bar diagnlm, duo-<Jirectionai bar diagram, twodimensional diagram, Pie-diagraJn.\,1
Measueres of centrtd tendency: requisites of ideal arithmetic

.n
measure, mean,')'1

geometric mean harmonic mean and their merits, demerits. Median, Mode and their

LA'I"] merits, demerits. Partition values. Quartiles, Dedles and Percentiles ,Determination of
median and mode by graphical method. -

*,1I ~",",'1 " . om. 'l'ieR

Mto<tl '1ft ~. ""'", ern 'I'i <fi>mi I ~ 'I'i til <1i"q; wt'I> I ~Pfkp~ol 'I'i
iil'\1uf'F<H I

j..\.:
~~~",1" 1RlIf.l , "'lOOt'll", ~ "S'jUf, ~ mn, 'Ii<rQl ~ '"" <iRurIIlG\ "'\\'l'"
~liIt>l,<of, , '" fla, ~ G"< fiF.l, ~ fiF.l, om! I'll> I' 1"
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coefficient of correlation,

rank correlation coefficient

Pearson's

Speannan's

em: lR'tJ, ~ i[<i $<gGfiT - 11'flJ qft 31lq~llCllfll~I 1Rrn', =erg:

'llU1 ~, WlTq ~ ~ """ Tf G1>lr O'f 'llU1 'Iff 1<1~"'1 "'IT ;;mnr Jl'mT ~

<l m;,;, I llffi'Uf 'lUI'll <j; ~ 'If' r ~ <l~ml "" llmUl, vmur ~ I 3l1tj.Uf , _ <j; I
~ 3l1tj.Uf ~ ~ '* mq~Jllll"f it If<l ~ 'I'i """ ~ I Jllll"f ;tj f<l>l,o~, <imlm, <It<ffi'l ill

00 ~ 'IT'IJ ~, .m ill <i>Jf<R r ~, ~. 'I'i """ 'iT'll _

(Repeated ranks also).

Curve fitting: Legendre's prjncipl~ of least squares, fitting of straight line. parabola,
power Curve and exponential Curve.

Regression: Jines of regression and their properties.

~ ~ "" m.u 'J"fio'r ~ 'l'"" <tl 'T"i'lT1
~ 'l'"" ~ ~ * ~,j)) I"" JIRiiiR, ~ "" "fm'! 'I'f tlJ;;;rn. "'"l"" ~
tmJB<I. tmR 'lf$ ~ iHE/I(1j<#Jcrw C/ij 31ffiiiR I

WIT""", 'r'i <rlTmJUJ Wn? 0l1'I """ :J'II

Plane of regression, Properties of residual, Yule's Notation. Multiple and Partial

regression, Multipfe and Panial correlation coefficients (For tJlree variables only) and
their properties.

-3

r-r..•..,.,•""..d~••• _"" .,'m _ ,,," "'"'_::'1I I": ~"1,,1. I 'lIUm, "SM<>"'I'f ""'" ~'RN I ~ 'j,R1- 'r:l'"", "'"'" ~ """'" r ~
I ~ ~ 'PI 1m mr f%i<urI
I .

Unit-1l Measures of Dispersion, Skewness and Kurtosis; I
Requisites of ideal meaSUre. Range, qU,lrtiJe deviation, means deviation, standard

deviation and their merits, demerits. Root mean square deviation and its relation with

standard deviation. Various formulae for caiculating variance, variance of composite

series, coefficient of variation. Moments: moments about mean in terms of moments

about any po!nl and vice-versa. Properties of moments, CumuJants. Pearson's Beta and

Gamma coefficients, Sheppard's corre.::ti::ms. Skewness, Kurtosis and their
measures.

Unit-IV

':'
',~

_. ~ - -Unit:ln- "Bivariate distribution: Scatter diagram. Karl~t
~1
r'

Lt'h
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3lifuq; ~T "T'fi<l> (*'m 11R <cit <t ~) '?'i ""'" j"T I

Theory of Attributes: Class, Class frequencies, order of classes, consistency of data,

conditions for consistency of data, Independence of attributes, criteria for independence

of attributes. Yule's coefficient of association, coefficient of colligation.

;;;rtmmi ' q .' ~ i 'lii mTIl.' 'lii mcrnr . <1ft

~, T'il 'lii W@<IT <t fcnr 'lfliG"<. '[<'! W 0W<l1f ~. 1i<ilR :J"1"" I

r"""
~,

Suggested readings:_

I. P. Muknopadhaya. "Mathematical Statistics", New Central book agency,
Calcutta.

2. A.K. Goon, M.K. Gupta and Das Gupta, "Fundamentals ofStatistics", Vol.-T> World
Press, Calcutta.

3. IN. Kapoor and H.c. Saxena, "Mathematical Statistics", S. Chand and Co.

4. S.C. Gupta and V.K. Kapoor, "Fundarnentals of Mathematical Statistics". Sultan
Chand and Co .

. 5,- B.L. Agrawal, "Basic-Statistics", New Age. Publication.

Note,-?p 10
In two papers system there will be "t:fmarks for continuous comprehensive evaluation (CCE). ~
marks for after first three months and to marks for after six months} There will be two theory
papers each of ~LiWarks. Each of the question paper will" contain short answer, long answer
and objective type questions. For private candidates each theory paper will be of 50 marks. For
both private and regular candidates practical examination will be of 50 marks. Practical based on
both the theory paper.
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Random variable: Discrete and continuous random variables, Distribution functions

and their properties. Probability mass function, probability density function anutheir

properties. Joint. Marginal and Conditional probability functions. Stochastic

independence, Mathematical expectation and its prop~rties, addirion and

multiplication theorems of expectations. Mean and variance of linear combination of

random variables. Moment generating function, cumulants.

Particular~

Probability: Trial, event and sample space. Exhaustive events, favourable event,

:qu~I!~_li~e!Y~Y~~~~._Jf1dependent.events .and dependent-events; Mathematical "and

Statistical definitions of probablililY with their limitations. Axiomatic definition of

probablility, addition law uf probability, conditional probability, and multiplication Jaw
of probability, Baye's theoem (with prooO .

. =mi 'i'i ~ I r.r =mi. ~ ""Wi, ~ =mi. 'ffiM

=mi ~ 3!1flra=mi I lIIill<><lJ ;ll 'lfUml<l 'i'i till&1;ll. ~ 'i'i i3"fitt WmtI "fllM

~ ~ ~, S1IRiilldi cnr ~ frnrq. ~ QIRiCbi1l, QI~C/li1l q>r TR ~,
rvr """ ("J"'Ili!.)

Department of Higher Educa1ion, Govt. of M.P.
Syllabus as per Double paper pattern OfL_G. Classes Under Annual Scheme

As recommended by Central Board orSll,dies and approved by the H.E. the GO"cmor of M.P. Effeclive from
Session 2017-2018
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Unit.1

Unit-IT

Classl'l'alT 8.Sc./ilt.1ffl ~.
Year/qtf

First f J:f:Qll
SubJ~ SlatisticsJ ~liR:.~c61
TItfeofthe pa~

Porbability & Probability Distribution!~ 'Bi 'liT
Qlf1I<t>al '<'i ",f1I<t>ai m

aperIllV'! 'Bi econd/~,
Maximum Marks: 4?3 lA0 3l1i<","'d'l 3i<f; : ~.. LA D



I ~-2 ~f£ulfj m : 31mm J?Ci~ l/1'iRvq;- ~. ~ q;c;r:r ~ . ~rUJ I 1:/ lfT;ij tliC'Pf,

~ tRrq TWA 1fci ~ TTl •. \ItlTct m;, ~ 111144501 ~l ~~!

~ <11<lT>1i '1'i i3'f<I\ :J'T I 'JiVrdl>ll1<'lmr ,.. 'llwl '1'i T'R <r\. I 'lfiitlmP mY <t ~
'F.'" "" """ '1'i JRRUTI 3lT1pf vr-fil>""R. ~ I

Theoretical Discrete Distributions : Bernoulli distribution Binomial distribution,

Poisson distribution (Limiting form of Binomial distribution), Negative

Binomial distribution, Geometric distribution, Hypergeometric distribution and their
properties.

3m,," <ic<r,

W!, 'J"l\m< <ic<r. ,,1iIT'"";' ~C1'I'i;rn\ TTl

Theoretical continuous distribution: Rectangular 0'" Uniform distribution, Normal
distribution, Gamma distribution, Bela distribution (First and Second kind),

Exponential distribution, Cauchy distribution and their properties.

mrq m :311ani 'bIt m ~"f m,IffiTJlRI ~, 7JJln <t::-r, &" m (VI!R ~ ~

m). ""klii61 <ic<r.q;'hft ~ 'I'i ;rn\ TT I

(With proof).

fil'R "","1"0 liI'c.f, "'"" 'I'i 'ffil liI'c.f. Wf'l>'l'OR. 'J"T '1~

("l",1ffi ~). fil'R "",e,,,, <ic-r ,.. '!i'<n1t'I'i om\ 'J"T' ~ "'''nl<HT. olfll<H"'

it 3!fi'rmur. '[l'G m.rr0ll <HI ~ 1"nPl. '[l'G ~ <HI 'R1ofl 1"nPl, ~ 'l1\'lr
oit'I- fBm &.l\ 'I'i ;<ft-~-"""",,,oit'I ("le,1ffi ~)

~ Jb'W..::: f' "<>t'IJ,r-
-- '~." 5)-- -W>:; ~147H'i-~L--.,. . IT --t?"- ,..,

(iX.H'P ..l10,) ---

~:= '"
1:1.".R-: ~I

(;p.r /I./'f.£!.<u~

-5

Unit-Ill

Unit-IV

r>t
~1
r Unit-5 Bivariate Nonnal dis!rlbu.tion :-:Marginal and -Conditional- distribution; moment
---.--~_.----.,---~-~-g~r;;i~;f~;c~i~n,~h~irproperties and limitations (without proof). Cumulants of

(~ .,;. Q Bivariate Normal distribution and their properties. Chebyshev's inequality,

\\)'l{f- convergence in probability, Weak law oflarge numbers, BemoulJi's law oflarge

t numbers. Central limit theorem - Lindeberg _ Levy and De.moiver- Laplace theorem

Ul'h
~1'\Y'y

...- --J'
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5.

6.
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Suggested readings :_

I. P. Mukhopadhaya, "Mathematical Statistics", New Central book agency,
Calcutta.

A.K. Goon, M.K. Gupta and Das Gupta, "Fundamentals of Statistics", VolA, World
Press, CalcuUa.

J.N. Kapur and H.C. Saxena, "Mathematical Statistics", S. Chand and Co.

S.C. Gupta and V.K. Kapur, "Fundamentals of Mathematical Statistics", Sultan Chand
and Co.

RL. Agrawal, "Basic Statistics", New Age.
;ft,1/<'!.mR>r- ••ifuzl<tl~ftlfImt 'I'i "'jO'l"" "/-.'IVf r

6. E. N. Nadar, "Statistics", PHI Learning
7. Qt.~.3lRM-Comprehensive Statistics

J' Note:- (')..0 JV
Ulu 1- In two paper system there wiIJ be ~ma_rks for continuo_us ~omprehensive evaJ~ation(CCE). (--5'---V' ~J.-_marks-for"after firsq~lfe-monthsand 10 marks for after SIX months) There will be two theory

• papers each of ~ 'f1:Iarks.Each of the question paper wiJl contain short answer. long answerJiYi and objective type questions. For private candidates each theory paper will be of 50 marks. For
both private find regular candidates practical examination will be of 50 marks. PracticaJ based on
both the theory paper.

. ':#\{' ""'- ~-"'" tR IP'Tl<'l\ ~ f.l'll'la ~ </;' fBi! ~ <lilli\ ,.., -3lidft<p 1"'1<". ('1:;oi;q,;;;''7,7 ;\>{rRl•• 'I'i 10 ;oi;q, R'l1t\) </; m ~ 3i<5T</; ~""fiI •• <il llT'!-"" ;iM I~ erg 0",<1".
);t':'1- <fi>fma1to 'I'i "'I\!~'""'" wi UlJ'Il7i r "'"",~"r ~ <f; ft;it """" m "" 50 3i<5T ,..,
1" o'Mrr o,41fl1•• ~ <f; fBi! 50 3i<5T'<tl ,,41fl1 •• 'l'ilen lWIl r vill'iof.la 'I'i «l1UlT'fi ~
~J.ilX' <Ii fBi!3!f.'rllr<f ;;P1\I O''l''t'l'l, 'l'ilen ~"" t:<i f.lr<jTq ~.ifil •• m "" <Ii 3ll'lR 'R;;P1\ I

~\r~~.IL d. ~I' In In,.\r-, ~ J;h..,3-.e~hh7-
~A~~'t ,1/' ,'t" ,;;-'~''t:!...~ -,;-- '-1-.~.IT f.)~'-"m -J0'fi1.ii4 - ••U;-l)-,0.••.07{'tT('>1.". u, ~"""-""""'..1>.llH.H'PSI~'
l~~\f\' ,/ ,

\Z "',~",.,,,,,0' a. J
C!~(',f"\ f"'{"", ~ __ -

\ , ." "7 . '1 .;1. 72:;.1(, J 7'-
l-'-~~ ..,.,"~ ' G:!nrH-n. ~

...--:--;,,,,.- h\\;r- -')-";l1 .? .
0-- " ~n
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Department ofHigh~r Education, Oovt. of M.P.
Syllabus as per Double paper pattern ofU.G. Classes Under Annual Scheme

As recommended by Central Board of Shtdies and approved by the H.E. the Governor of M.P.
Effccth'e froni Session 2018-2019

I

"

B. SC.Nt. 'I'/-'Ilt.
Second/~
Statisticsl "if&1<tl
Statistical Inference I
'tiif&N~)Q~

First! \Wl

~3iq;, 0

ParticulariFclcRvr

a er 1Jl1Fl ""
Maximum Marks:

Uni~~~~__ I~_eory.oJ:Estimation_~.~.~.~_

Definition of a random sample, Parameter and Statislic. Concepts of point and

interval estimation, criterion of a good estimator; Unbiasedness, Consistency.

efficiency and sufficiency; Mean square error of-an estimate, Method of maximum

likelihood estimation. Cramer - Rao inequality and its applications confidence interval.
3lTiP<'R Rl.G1t'1

"'" "11m", lIfIR>j -<t) ~. mol 'I'i " "',<Iv,. ~ 'I'i 'RRffi ""'""'" -<t)
~. 10ff arID- ~ <$ liIQGu;g: 3Rfi1-Rrm, fi"lflHI, G~ m q(Jft(H"I1 r o/fi

"'''''',,,,, -<t) 'f1UI 'l'f ~ I ~ m1f<loT ""'""'" fllfi). """-'mI ",,,,,ill,,,, <!'IT
flI '"' fll ctI 3lCRR'l " ..,,-m ~,
Testing of Hypothesis

Concept of Test of Significance, Null and alternative hypothesis, Simple and composite

hypothesis. Type rand J[ errors, Critical region and level ofsignifil:ance. One and two

lailed tests, Neymann Pearson lemma for construction of most powerful tests for simple

null versus simple alternative for the parameters of Binomial, Poisson and Normal

distributions. Likelihood ratio test, Likelihood ratio test for for single mean.

Unit-JI

-'---
I

-I
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~-2 ~ tRtliflTT:

m.""m 'lil1ll"T qjt 'l'i'm"ffii, 'r" "m ~ m<'CRI, "'" 'I'i ~ ~, ~'PJ I
'I'i ~ Il'nR q\) ~i. om o\'l <lOU~ m! \'OM 'I'i ~ 'lful"[ ~. <mii <1m

lffiPIJ'" m <Ii lI!'81 <Ii fo!1l "'" '!'" q~M'1I<Ii Iffl; m ~ q~~"HToft ~ ,a 4fuloit

oft m ~ 'J>R fitmR ~ I <Mill "'J'ffiT 'Ill"", \'OM """ ~ ""'"' "'J'ffiT 'Ill"" I
Unit-1II Non par.ametric Tests

Order statistics: Definition, distributions of single, joint fu"ld marginal density

functions. Advantages and disadvanlllges of non"parametric methou-s. Run test for

randomness, sign tests for univariate and bivariate distribution, Wilcoxon's signed

ra.nked test for univariate and bivariate distribution, Mann-Whitney U test, Wald-
Wolfowitz run test, Median test (Applications only).
31111i/11f4i rrtmuJ ;

JT>flrn,fu",'vr, <rJ?>wn"'" """" 'I'i'R, • "'IT i3'1in m 'R'R I ",,,.fi:I,, f<liinrl " CTT'l
aiR ;rf.\ I "''(''''iIii",,,,,, fi:I<) tR<Rr'TIlalUT, 'I'R'T "'" F,;-"R m <Ii fcnl flR5 'TIlalUT. 'I'5"T

"'" F,;-"R m " fi:I'iI f~""'li"H "" ~ flR5 'TIl"",. 'fH- f&Roft u ~. """'_
<iI"")F<i~,,qjt ww 'TIlalUT'. ~ .<RL"'" (m 3C:Jl"TP1) I •_ .._ ._.

Unit.IV Sampling Distribution

Sampling distribution of a statistic, definition of standard error and somt: examples.

Sampling distribution of Sum ofbinomiuJ and poisson variates. Sampling distJ:ibution of

mean of normal dis.ribution. Derivation of Chj~Square, Sludent's t, Fisher's t and F

distrihutions with their properties, relation between Chi-Square, t and F.

-4 ~ : ~ cpf l'iffi:q:q.j ~. ~ ~ ~ ~ \3<I~iNDI. fG1R

iT'll '«Ii 'Rl <Ii1i\>r"" JTfi'mr m 1ffiP!RTm t "'"'"JTfi'mr m,"Ii 'Pt. ~ , "'" fW< t

, 'I'i f m'i oft "l"rI" "'" """ 'J'T I "Ii 'Pt, ~ , '''IT f ",,\ "'" 'ffiiQ I
Unit-5 Large Sample Tests:

Test of significance of single proportion, z-test of signific.ance for single mean and for

difference of means. Small Sample Tcsts:t- Test for single mean, and difference of

means, paired I-test, F- test for equality of population variances. Conditions for the

validity of Chi-square test for goodness of fit, test for independence of attributes :

(Contingency table). Fisher's Z-transformations and their applications.



~,u vliR >Rt""",

'I'" ar:rno '" ~ ~ <R1""', 'lJUif '" 31'IT< "'IT 'i'FB 'iIUl <t ~ Z ~
<R1"'" 1

B1;! llfcJnr >Rt""" ,

~ '*" Ti'i 'lJUif 15 Ji<R <il fo!'I t ~ tRreM, 'J"l t ~, Wlfi\, vmurr <tr

<14"'''' ;,) fR<l F 'lfuvi, 3!RiuH WOilf '" ~ <1>11!'1'f <R1"'" <tr ilmrr mf, Tit <tr

«w<ffirr '" fR<l <R1<I"T(31ifl'l"'" <lRUfl), fil>m 'PI Z - ",41'fl',,! "'" 'RO\ 31jOm'l I' J
Suggested reading :_

1. P. Mukhopadhaya, "Mathematical Statistics". New Central book agency.
Calcutta.

2. A.K. Goon, M.K. Gupta and Das Gupta, "Fundamentals of Statistics", Vol.-Il, World
Press, Calcutta.

3. J.N. Kapur and H.C. Saxena, "Mathematical Statistics", S. Chand and Co.

4. S.C. Gupta and Y.K. Kapur, "Fundamentals of Mathematical Statistics", Sultan
Chand and Co. __ ' _' .~ _~ ._ .H __•

'?f B.L. Agrawal, "Basic Statistics", New Age Publication.

6. en-,y- vxzoky& lkaf{;dh; fof7k;ka ,oa vuqiz:ksx] U;w ,f ifCysd'kuA

7. E. N. Nadar. "Statistics", PHI Learning

8. J. K. Goyal and 1. N:Sharma. Mathematical Statistics, Krishna Publications.

Note:- ".ft )0
In two paper system there will be *marks for continuous comprehensive evaluation (CCE). (.!j::.
marks for after flist,t!1\ee months and 10 marks for after six months) There will be two theory
papers each of 43='''ilrarks. Each of the question paper will contain short answer, long answer
and objective type questions. For private candidates each theory paper will be of 50 marks. For
both private and regular candidates practical examination will be of 50 marks. Practical based on
both thc theory paper. 0

'tR- IS-IrA 'B! Jl"ffi'ft -Ii f.'I.flI"~If'tm</; ~ -;;:. 31'<P\ 'PI 31ii1f% '1:""""" (l"Ji<l>
~",I1l", 'f'i 10 Ji<l> .••.:'lllfi) '" WI 4<:" 31'<P\<il ~,"Ifi1", <it 1rA-'B! iiM I~ ~ BITRm,
<fuI BITRm 'f'i "'1!f.Hil IrA 'j,lt U!T'M1 f<i1Uml\ f<lm1i!Im </; ~ ll<'lfq; IrA 'B! 50 31'<P\""
ID'TT 1 o'mfll", fWif </; ~ 50 31'q;) <tr ~I")rl,,, <R11!!TtMf 1 ;;j) f.lofll" 'f'i <'IJUITlfr f<lm1i!Im
'" ~ 31f.'I<mliWft 1 o";1tlI",, <R11!!T""" 'f'i r.mm ~"ifi1", IrA 'B! ;,) 31lm'( 'If tMf 1

~~ ~,,~,~?{I,II? ~_h).- t¥:- ~'7e.~:f.,.,'I)_
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Department of Higher Education, Go"t. afM.p.
Syllabus as per Double paperpanem oiU.G. Classes Under Annual Scheme

As recommended by CenrraJ Board of Studies and approved by tne JiE. the Govern<J( of M.P, Effective (rom
Session20J82019-IClassfiPlffT

B.Sc.~.~-.ft.Yearjqlf
Second I t% dllJ" -

Subje~
Statistics! <J~Titleofthepape~
Sampling Techniques!nor lBJ om
lIf1r.nR <I '" 4l;#Paper /W'! ta . SecondI f.G,n'l

Maximum Marks ; ~ fA D 3lf':l"'d'l ai.,,- : ~ ,.~

I:,"

••...~:e-~~.-' _" . ,.-. ",.l~

Panicullllr~

Unit.l Sample Survey:

.-- ---- .... -- ~pncepts_ of population and sample, need -for sampling; stepsii'i a--sample survey;
prindpJes of sample survey, sampling and non-sampling errors, requirements of:t

good sample, complete census vIs sample survey. Limitations of sampling.
1~-1 ,'UG'I .qll"T'

"'Ik 1('i ~ <ill """""OfT. Qrfr'tllFf qft 3'11<H ,'hJh'f! ~, ~ '!!ilal"J <i; "'R"T.V ~ '!!ilal"J '" ~, ~ 1('i",Rli141 ~, '14' """ ~ '" "'40'<.
/ 'J.Ul ,"'1'111 'RT'I ~ ,"~al"J, 01<1""" <ill ~ I

VnU-Il Simple Random Sampling:

Definition of simple random sampling, Simple random sampling with &
without replacement. Unbiasedness of the sample mean, mean square error of the
sample mean, merits, demerits and limitations of simple random sampling, .
confidence limit, size of sample for specified precision, simple random sampling hy
atlributes.

7
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ofimf <i; :J"1. G1'I (J'l) ~. ~"'''''' m. ~ 1J'<il1 <tl <i; IR'>t ofimf "" """"'. 'T'J\ <i;
~ lffi! ~fld" ~r

Unit-III Stratified Random Sampling:

Definition and advantages of stratified rondom sampling, proponionaJ

aJ1ocalion. optimum a/lo~tion. cost function, comparison of sln:llified ra!1dom

sampling with simple random sampling _without stratification, proportional allocation

versus simple random sampling, Neyma'l allocation versus simple random sampling.
Gain in precision due to the stratification.

RJftr lJr~lW$ l'fRtiHF/: "Qftwcrr ~ BF'r. JlljqflffCh ~. 3tj<Jt.(1{Pi ~. l'fPm

"'<'R I ~ «RuT <Ii mol ",~rm", J:JftmlR <t1 'IN'!! ~ ~ ofl1.,,'l <'t.

~ f.n:rrR 'I'W1 mol '"~rm",ofl1.,,'l. *'" 31:l'!l~d" f.n:rrR ~
31ljQlfd", f.n:rrR. .'Wf."':J"I."'"'Lf.n:rrR -~ "I'm ~ .•• ofl1""'lr '<ffi'UTW'. ---- - -----
'ifjRVJ ~ Ti """ I

Unit.]V Systematic Sampling:

! Definition, linear systematic sampling. Circular systcfTlatic sampling, mean and

variance of a systematic sample mean, comparison of systematic sampling to simple

random sampling. systematic sampling versus slrl:llified random sampling,

stratified random sampling versus simple random sampling for a population with

linear trend, merits and demerits of systematic sampling.
~ URl'iJ'Q"f:

~. ~ """'" ofi\•• 'l, '!'ft'l """'" Ofd~,,'l. "'" """'" ~ 'l1Ul <lIT
liTC<1l{ci ~. ~ M?1illFI <tt ~ m 4r'iRu<n!IlRhlll'1 ~. ~ QRiTllFI

~ «lful ",~rm", ofi\.".1. ~ o<fin <i; <r'" ~ <i; ~ ~ "r~~",
ofi\."" ~ mol ",~rm", ofi\•• 'l, """'" ofi\.,,'l <I;T'f <it<! I

,
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Unit-S I Ratio Method of Estim:ltion ;IDefinition, bias of ratio estimate, expected "Iue of ratio estimate for first
approximation under simple random sampling

without replacement, V<Jrl8nCCof
ratio estimate for first approximation under simple random

sampling withoutreplacement.

Regression Method of Estimation:

Definition. simple regression estimate. Detennination of betn, expected value of

regression estimate for first approximation under. simple fllndom Sampling without
replacement, variance of regression

for first approximntion under simple random
sampling without repiacmenL

JI"h ••• .:t JI':!"'" ffijq : -I."'. 5

'lft>wrr,"'":J'ffi'I ""'"""" .:t 3!flRfIr.~'I'f "f.'.''''''1 <it fFi,) "'":J'ffi'I ~ '"'..

O"',~", 'lR llf1RorrcR~ m 'l11fl8", ofc'1~'l'1<it ffiITI.O'l'f "r-.,,,,,,'1 <it !Wi
"'":J'ffi'I ""'"""" '"' l!m"I ~ ~ m 1I11~4S~nhl1l4rJ; mrn,
JIIif> cl-I .:t wrrm fl\ftr :
~.

m _= """"""'.<llcT <it 'lR '"' f.l~I",. O'l'f "r-., '"eo <il!Wi_. -- .- - ..- ----
_"'l"'-~~;;;, ~f."i'lR ~ ~ m 'l11fl8,. Ofc'1il'l"<il """ I.~'(
~'I'f "r-.,,,,,," <it !Wi -""'" ""'"""" '"' """" llf1RorrcR~ m 'l'1fl8",•

~fc'1~'l"<it ffiITll

,,('
'i\ ,), Suggested reading:_

~_
'~'_,,1

. I 'I J. P.V. Sukhalme, B.V. Sukhatme, S. Sukhatme and C. Ashok : Sampling theory of
.• survey with applications,. ISAS Publications, New Delhi.iy'

2. W.G. Cochran: Sampling Techniques. Wiley Publishing.

Il 3. S.C. Gupta and V. K. Kapoor : Fund~mentals of Applied statistics. SultanU)." 17 Chand and Co.

4. D. Singh and F.S. Chaudhary: Theory and Analysis of sample survey and
~ ,('\\~ design, New Age Publishers.

\~\\'X~ 5. A.M. Goon, M.K. Gupta and B.D. D.s Gupta, Fundamentals of Stat;";es Vol. n,
World Press, Calcutta.

Extra references:

.~__,~~_.,_"_~__l
_:o-- •••• ~ •••• ,.•••.• .,~ ~--

I. Arijit Chaudhary: Essentials of Survey Sampling, PHI Learning.
2. P. Mukhupadhyaya: Theory and Methods of Survey Sampling, PHlleaming.

~-..t-r'
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Note;- '1? 1
0In two paper system there will be1l; marks for Continuous comprehensive eval"ation (CCE). (~

marks for after first J.~uemonth:; nnd 10 marks for after six months) There wiiJ be two theory
papers ench of ~ marks. Each of the queslion paper will contain short answer, long answer
and objective type questions. For private candidates each theory paper will be of 50 marks. For
both private and regular candidares practical examination wiJI be of 50 marks. Practical based onboth the theory paper.

'!Tc-ftl-m 'f> llUTR% it f.lofJl",P!<nf'l<it <$ ~ r:",'q;'; "" ~ ~ cJ~
~"'~", '1'i 10 """ lJ;~) <$ 'roW ~ JiqIr '" >1""Ri", <i'rm-'lO! oPT,f,)mij "\l "",Ilo.
<M ~ '1'i qtgA", m '1ft ;;mPT, «num!l ~ <$ ftriI "'*" m 'l> 50 ai<ET""
'*rr, <rm\flrq; fu'l'Il '" ftn1so JiqIrmr <rm\flrq; IT&rr oMIJ uir A<rflln'1'i "'''Ol>il ~
<$ fFril Jlf.ronl $ft I <mftflr", Wm If"" '1'i ~ >1"iRi",m 'f> <$ '3!l'<lFI 'l'I $ft I

. ~
.d, a-~ \1~~~~"~ -?,[z<fq.,'j)'}-Cl('::\~~~- '.'7'. J.. ~q':l:!" Vr'~J>-1~.,~:r~.",,j};n'!{H ll>. H. s,t).,. ""''''~/'''!.':;- .J'9
c.~'{~'0.Hr!.&>,J';:Y . c \.);i"~7A-<r"

l' \ ') .-1 _V' ,ii'lLc$ « ~~0tc~'.~ .'~l_~
-- c_~'1J\\,C~'u1fy.__~._~~ - W?~ . --

'0'~ \)/:;\Y 'i-k
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Year
SUbjecvf'ltr<r
Title of the paper/
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Maximum Marks : 'P
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•

iiI1'1'I1T /illil,
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~ G'{ 'li"j,'f oIWr <lR"ft "'" """ !F" """. oIWr llR'Il * ""'""I
Stationary and stable population, Latka and Dublin's model for stable population.
Central mortality rate, force of mortality.

Measurement of Fertility rates: Crude birth rate, (lge specific birth rate, general
fertility rate, lotal fertility rate, with their merits and demerits.

Measurement of Population Growth rates: Crude rare of natural increase and Pearle's

vital index, Gross reproduction rate (ORR), Net reproduction rate (NRR).

Vilal Statistics: Introdl..'Ction,uses of vital Statistics~~cil~Ol:!~gr _otltaining_vital -Statistics:
-- Registration .metJicd, censuS-method.

, Measurement of Mortality: Crude death rate, Standardized death rates, Age specific

death rates, with their retative merits and demerits. Infant Mortality rate. Complete life
table and its main components, Uses of life table.
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~ -2 ~ r:ci R~\ij'Hi&ri, ffic:(,SJ~'T ~ «iT ~~ "l+I"F&:li~ J ~ ~ ~, ~ '8/
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",""" ~ G'/ '" 'll'R , ~ ~ '"t "'!F' GI 'l'lT ~ '" ",iRi••', ~, """
IlVFR GI, 1]<: !IUl'R Gil

Unit-HI Index Numbers: Introduction, definition, Problems in constructing Index numbers,

Price, quantity and volume relatives, Link and chain relatives, computation of index

numbers: Laspeyre's. Paaschc's. Marshal Edgcwort""s and Fisher's index numbers;

chain base index number, criteria ofa good index number, cost of living Index number. ,C'Zf
".~i",, l!"''''R!, """"", ~ m ' ll7J'iI """"'1, 'i-"', _ "'" 3l1'f<R' !'\-"'1--'
"J'm!, fttq; \'J"ITmrorr '£<,1I1:!"o,~ '"t m, 0lf>4~', tml, m~~ 'l'lT fil;m ~\ '1-,9"

" ..'" ~, 'r"'" 31J'lR ~, "'" ar.U ~ '" 'lJlR06, vft<R A<rl;; "'" -""~"'~I"'~I ~: __ /

,Unit-IV Time series: lntroduction, components of time series, mathematical models for lime

series, L'ses of time series, measurement of lrends : Graphical method, Method of 21"'",Y
semi averages, Method of moving average, Method of least squ::Ires. Grov,.th curves

and their fitting. Modified exponentia.l curve _andits fitting._Methods of determination .__ ~ __ ____ o~ • ~ 0 "0.00_

of seasonal vari2tion.

-4 'lC<!',""'" , ""'"

~ I ~ ~ q;r 'll'R' ~ t<fur f<ll>l, 3101-"""", f<ll>l, .~"'''' f<ll>l. "J:!'f'!
wf ~ I fthnrn" ClW ~ \fflCP1 31lfl'\iI'i I mrtiml ~ ~ mn mrr ~
3lRioR I 'ltwfr 4~q<i" <I; 'lrR qfr f<ll>l<iii

,
Demand Analysis; Introduction, Definition of demand and supply, laws of supply

and demand, price dasticity of demand, price elasticity of supply, types of data

required for estimating elasticity. Pareto's law of income distribution, curve of..,

~ :;,~:~l~::u~:~:~~.c:~e~~:'m:o~::I:I,:S~~::y~omOrnese:d: ':
J ) ¥'l vmmrr. 0JT1!!lf <tl ¥'l ~, ""IlW<!T <t ,"1"',1' <t fB'4 ""."'"
~l <JJi~ <t 9;m I 311'1 f.l<R"l <liT#cl <liTf.twJ, ~'" "'" (<rrt" "'" a"IT """

~ ~'X 'lluft ~ '<l """"'"' <liT"'"""1') <'IT'l:-'f!'h;r iiC'I I
,"V-\-:<~ Suggested reading Boole's;- .-,

~
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1. Mukhopadhyay, P. : Applied Statistics, new Central Book Agency Pvt. Ltd., Calcutta.

2. Srivastava O.S. : A Texl Book of Demography, Vikas Publishing House, New Delhi.

3. Goon A.M., Gupta M.K. and Dus Gupta B. ; Fundamentals of Statistics. Vol. II, World
Press, Calcutta.

4. Y. K. Kapoor and S. C. Gupta = Fundamental of Applied Statistics, Sultan Chand and
Co.

5. Chatfield, C. : The OI1<l:ysis of Time Series, Chapman and Hall.

- ~ '0In two paper system there will be J7rr.arks for continuous comprehensive evaluation (CCE). (~
marks for after first th~e.rmonths ann 10 marks for after six months) There wiJJ be two theory
papers eac;h of 427 hMrks. Each of the question paper will contain short answer, long answer
and objective type questions. For private candidates each theory paper will be of 50 marks. For
both private. and regular candidates practical examination will be of 50 marks. Practical based onboth the theoT)' paper.

~o . )0
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<t fffib!f."'",LoMi.,~o,<ilflI,,,.cRI>rr Jm'l 'I'i ~ ",",ml!Fi >fu<t 3!mR 'N oMi I
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As recommended by Central BOJrd of Studies and approved by the HE. Inc Governor of M.P. Effecti,.c from
SessiOn 2018-2019, Class/'l'm

Year!<f!l
Sub'ecl/fltlm
I,e 0 e!tJ~er!1V-J'I'Ol iOT .

e ar/m ""
axirnum Marks:

Partlcular/f4 q '< 01

, -7#General theory ofcontr~..:.~arts._c.au_se.~LQLvariatjon,-processand-prod~ ,,~~~ _.

co~trol Ii;",,;, 'Co~'rol charts for variables: X and R charts. Criteria for detecting JaCk~:r
- -z,\i'}'of control 'n X and R charts, Con'rol charts for aUribules , p, np and c charts, ~

applications of c chart.

2-1''''ftr

17 hu\,r->-J
-....i~.J~ .
~ ,. ..,d\ /-<J5f ~ ••

f.i'<P.M ftffl <t W!Rl tmrRr, ~ <t 'l>RUT, f1lfu f.i<Wr <l'lT iJOlTG f.i<Wr, 3(J-f.i'<P.M
~ I 'R'f ql fin) ~ 'lJi X il'lf R mt I X il'lf R 'lTcl 4 ~ ql m qlj <iIffl qi ~ I

']'Ii q\ fin) ~ 'IIi p, np il'lf c, c mt ql "f:lll'Il'! I

Principles of accepfance sampling, definition of AQL, LTPD, Producer's ri...•k,

Consumer's risk, AOQL, LTPD, ASN, ATI £lnd OC curves. Single and double

sampling plans for attributes and variables, Sequential sampling plan.

~ ~ ql ~ , AQL, LT?D, f.'r>mn qlj ~, ~ <tl titftp" AOQL,

, LT?D, ASN, ATI ""IT OC ""' .:l tIft<rr<rrI '.l"Jl ll"lT 'iRl <t fOr4 """" fI'i ~

ofil"." ~, 3l:l",flI", ofil"o" 'l\uRr I

Unit-l
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Uult-HI Analysis of Variance

Definition of different tenns, one-way classifiealion and two-way classificstion with

one obs~rvation per cell l10l1 two-way classifJcation with m observations per cell (for

fixed effect model). Analysis of covariance with one way classification
-3 !lm"r

fuIiA 'Rl qi\ ~. llIlI "lR "" ~W'1<Iittr4 I"f>'lI 11'f ~ ~. uli\ "lR m """,1 <Iittr4
~'IT ,'ff",., (IW< m ~ to fen!), 'I'V'lJ 'I'ffu,,,,, '" ttr4 ~"",h"! ~,

Unit-IV FU!ldamemal principles of design: Randomization, Replication and local control.

Layout and analysis of completely randomized design (eRD) and randomized block

design (RBD), Estimation and analysis of one and two missing observations in RBD,
efficiency of RED relative to CRD.

~" If"",,,, ,
~1~fiU~,~. ~, l1lIPrif'lT 1'!RllI fllmior, 'l"ffim ,,~1l>"'1"~ 11'f '"~fl!,,'1" """"" \x'if-,
31fi'lij;<'Q"1 qi\ 1inRr "'IT fj)'~'"I,",~r.u"l""",.", ~ ~ "'" 11'f <:\ W" ll"" ij;f 1'..---:

------::y W"'"""'" "'IT I'r,,",,". ~ "i~tlu"i" ~ '1ft WAT if ",tID"!,, ~ '1ft .z.~' .
G<l<l1 , . _ .. . ." --(J,,- -:--~._--~--- ~

Layout and analysis of Latin Square design. Estimation and analysis of one missing 2.1.,~,tl}-
observa!ion in LSD. Efficiency of LSD relative to eRD and RBO,

Factorial experiments, .advand~ges ()f factorial experiments ;2 and 23 designs, marn

and interaction effects. contrast. Definition of confounding Complete and partial

~ <tl <inFrr "'" ~ . "'" W"
'1'1 1il.~,UJI ~ »f ~ <tl ~"'" <It."".il. if'lT 3l1vilil. qi\ \JWII ~ i

ijS\3Qltil.n~: ijgl34lGI;fJm t RJ'IJ, 22 om 2J m~.:JW m rmr 3RlRr A
ll'Wl. 'I'i lily.I'Il' ~. 'j,"1'liij;'" a'lT;mfuq; ~ '1ft ~ I

L
Dooks for References
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Duncan AJ. (1974) : Quality Control and Industrial Statistics, IV Edition,
Tarnporewala and Sons.

Montomery, D.C. (199l): Introduction to the Statistical Quality Control, lInd Edition,
John Wiley and Sons.

3. s. C. Gupta & V. K. Kapoor: Fundamentals of Applied Statistics, Sultan

A' ' .. \'7 ~-'). ~ 18~_,--, -:--~~,,)-
~ ~~ '" .J .1'7- -..'?:t;l~ "- . ~'liOi: -~U;-1lJ
r-?I~J~1?>---;/;/2.J'-"1 n. ~ ,..Q9""''',,"hJ;:(f,. Q ,,-l,~.,;,)<>'L-:-: 9,_u ./ (}y. fI.r..s'iF \) .~t\ .-;'''L ,

/~ o. •• , \' •.' C""--- L.\.' <-

~~



- ,.- -~.".~'"

"'. ,

J..,..••

Chand & Co.

4. D,C. Montgomery: Design and Analysis ofExperjmems, John Wiley.
5. M. Mahnjan; Statistical Quality Control, Dhanpat Rai and Co.

Note:. '").0 )0
In two papers system there will be ~marks for COntinuouscomprehensive evaluation (CCE). (;S
marks for after firs" \~fee months llI1d 10 marks for after six months) There wi!i be two theory
papers each of ~arks. Each of the question paper wilJ contain short answer. long answer
and objective type questions. For private carididares each theory paper will be of 50 marks. For
both private and regular candidates practical examination will be of 50 marks. Practical based onboth the theory p~per.

').0 10,*,- ffi-llVo'l 1f> J!"m'ft ij ~ ~ <Ii ~ 't1I ;;jqi) "" ~ 'Ii""'"" (•. 3i<n
0l'lJttr<l; '<'i 10 3i<n "''llEl) <Ii "'" ,(j£ ;;jqi) <Ii 'I1'll,Ri•• <ITm-1f> Wf Iftrnil ~ ~.
ifnl ~ '<'i <mjf.'Ro m 'lft vrrii'l, >0'''1,41 ~ if; ~ wTq; m 1f>50 ,,'vI ""
tWIT, ~lq)flI •• t<l'flIT <Ii ftn1 50 ;;jqi) <tl ~1<>1fl1",'Tit", t<Pff, vi! f.'l"fl/" '<'i ~ fWrrof>rj
<Ii ~ '3!f.l<mf m-.ft I <I'/J)flI•• 'Titarr Ii'l'l '<'i ~ i1"ifi'l'h llVo'l 'f5l <Ii "'1'lR 'R l'Fflr

<h \-\-1: $2. A-v 2,-L......p~h"r
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