
Unit-6 probabitiry 
(p:116)

u^:., 

fifi: ilf 'ffi#e space (ro r nn ite), .u.n',] il:A 
", 

.l1',fffi:ir,,t 
ution6.2 Definition orr-niil,i.., ^, 

- -'vrrur ,"

space 
probability- classical' statistical (thErr cri'ticism) and axiomatic, probabirity6.3 Elementary properties ofprobability:i)P(@;=9

2: ljrt*"ll#il?;tli; 
I -P(A) iii) IrA c B' then p(A)s p(B)

6.5 Addition and A

?: r""":r',#orJ,if'o"tation theorems orprobabirity for rwo evenrs.o.t Bayes, Theorem and its application

Practical

Paper-I
STA: tOr e)Full Mark:25

Pass Mark: l0

bstruuiow:

aJ

3

2

2

2

l5

3.

4-

_5.

6-

3;iflffiS:::tl':',",.i;;il#;lg.upr,i"ut-rl;.ffi;ncv distribution and its

Mff ::: $,t:*:1i;11.y, punition varues
C,alculation 

"iil;;;:
Measures 

"rairr..ri 
r vttuerlc/' partition values

uarculation of v^*^o^1, 
coefficient of variation

Measures of ,k;;;;rs and kurtosis
Total

i)
a)
iii)
it)

lo solve 2 experime,

! y y 1xr 
e, i ; ; ;; ;;:::,?; il:;*e ri m c n $

ylte Bctok carries 4 marltsrtva voce carries 3 ntarks

SyttrUrr, glffi
Statistics-201-O
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Books recommended:

2' Goon' Gunta a1d^D-asgup ta: Basic.s|Ttiltics,The worrd_press pvt. Ltd., Korkata.3' S'R.chakraro.ti a N.Eiii-iniiii,.rt1ti9s,so*r., A;;; pubrishers, New Derhii 
iil,5it,T& xt:;i;;;y:i,il;;{*iixii,tlJil*o & c;, N;; o-ir,6. Miller and Fruend , Uo,irrr'0il*Z;*r* Statistics.7 ' Snedecor and cochran-;;;;,;;;;';; t1ri1iar, orind and rBH pubrishers.8. Mukhopadh*u.,.1- , u",ir.ri,"Zlt s,*,riirr,;fi.;#i] B::k Agency, carcu*a,

f i"i,:il?T,*$hl'Kfi;';;::T;:;,mentats,r 
t r,i";")ticat sratisii,,",,surtu, chand and

l9 D. Freedman, R.pisani, R.purves: SI t. Nuu.na.a puit. su.ku., statistics ij'jj:r::viv,a pogks, New Derhi
,oncepts and Application,prentice Hall of India

Manipur University
B.A/B.Sc._I

Semester_2

Statistics

Full Marks - 75
Pass Marks:25
Approximate lectures: 90

0

r.v. and its properties
and conditional distribution and

r and Generating functions-I
13 marks (I5 lectures)

Mass Function (pmfl and its

properties (without

Paper-II (Theory)/ STA: 202

Unit-l Randomvariables,MathematicalExpectations

_ (RVMEGF(1):22r)l.l Definition of random uoriubt..
1.2 Types of random variables_ discrete and continuous1.3 Probability Density f,un.tion iOOg *O probability

properties

1.4 Distribution function(df) of,a
1.5 Joint distribution, marginal

Page 4

Syll abus: AaTn S-.Trti sti cs- 2 0 1 0
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l'6 Independent r'v''s' pair-wise i,dependence and mutual independence for 3 events.1.7 Relation between pdf and distribution Function (df).l'8 Transformation of r'v.'s ( up to 2 r.v's), Jacobian of a transformation.

unit-2 Random variables, Mathematical Expectations and Generating functions-Il(RVMEGF(1):222) 
13 marks (t5 tectures)2.1 Moment generating function (mgf) and its properties_i) M"x(t) = M(ct) ii) M*,.*r. *"= Mr,(t).M*.(t) .........M*,(t)

iii) Effect of change of origin and scale iu) Uniqueness theorem2'2 cumurating generating function and its properties_ 
uclress uleorem

i) Additive property of cumulants ii) Effect of change of origin on cumulants2'3 Probabirity generating function (for discrete r.v) and convorution2'4 Momenrs from mgf using : i) Expansion method (ii) Differentiation method,2.5 Reration between moments and cumurants(without proof) upto fourth order2.6 Characteristic function and its properties(wirhout proof).2.7 Mathematical expectation of a r.u. unO its propertiesi) E(a)=u ii)E(aX)=aE(X)2.8 Addition and Multiplication;;;*, of expectation2.9 Variance and covariancs of r.v.,s of linear forms _
i) cov (aX, b,Y) = ab cov( x,Y) 

_ _ ., ^ li.qt", x+a, y+b)= cov (x,y)iii) Cov[(X-X/o^, (y_y)/o 1 ='1tl(o_o,)J Cov(X,y)
iv) Var(aX) = a2 Var(X)
v) variance of the sum and variance of the difference of two random variabresvi) Standardised random variable. 

wv vr rwu ranoom vanat

Unit -3 Correlatio n (C:223) 
12 marks (15 lectures)

:l il:ffi::"H',:'"::"::*ililii,',"fi11""' ai'oiJuiion, bivariate ;;;;u."., tabre,

3'2 correration, scatter diagram and its merits and demerits3'3 Karl Pearson's co*elation coefficient: derivation of limits of correlation coefficient and

:ffi.:;::ange 
of origin and scare, assumprions underrying Karr pearson co*eration

3'4 Rank correlation coefficient, derivation <lf Spearman,s rank correration coefficient.(untied and tied cases), rimits of rank correration coefficient.

Syllabus: naTS.Sclilrtistics- 
2 0 1 0

Page 5



-a^

Unit-4

4.2 Method 
"ira"r'v 

rILLrIrg

4.3 Finir., nr^^r. 
t s9yale, most plausible values

i', i:H:::::'[1T * i ffi ; il] :::::j;

t: 
^.::,^":f, 

of curve fitting,.:i:: ::r::, an d Regression Anarysis (CFRA:22a) t2 mrarks (I5 lectures)

4.4 Regression : Li 
or orrU /[cl

a< r: _ nearandcurvilinear--:, 

[:i":":'*'^:"ail'iTt'.r, 
interpretition of srope and inhrcept, and their4.6 Regression coefficient and its propelties

Unit -5 Limit Then.o-- lr r ^^--
5. r cauchy-sch*j1"'":i: (Lr:22s)

5.2 convergence ,;t" 
u'o chebyshevt ' 12 marks (lslectures)

:: k*iliflffifil,;*il{;ilf*# ffiil:* ]..n, Law .r5.4 Convergence in a;"r;r.",-;::"i1'
5.5 centrar limit ,n"1:t:0,::ion' 

convergence of mean square

and the i r *r,, # :',1J:ffi3 ; [?;#il.. t;;;;i,n o.o".r-Levy) with i r r ustration

unit-6 Finite difference and numericar anarysis_I (FDNA:226)
6.1 Basic concen
6.2 operators_ ''t 

of finite difference theory 13 marla (15 lectures)

dirrbrence 

"y{1,"T;i,,ll,'Jr;.'iil:,:?:'fi:::,:n or diagonar and horizontarpolynomial of degree n rrrr*i#with proof) (n+1;'r o"gr." 0iff...n." 
"f 

;;6.3 Concept of inrerpolation and extri- rorward and o":ly*o ,,,;;;;Til:l"JJ[,lllJ,,Ir".ance, derivation orNe,vton,s6'4 construction or divideo ;,#;,*Hi;n:li l:"1"* remainder terms),

il,'ffi,,i;, ro*uiu 
-';;;-'T table and its properties, N.*onl,'0,r,0., 

dirference

?: i,JilHl :}.##I#fuffi ,,j::: :.*,," 

.r'," i. unequar

generarouuo.r,,lll;:#;j;.t',,pson's rrs* ana sr;;;;., ornunrericar integration rrom

Syllabus: Bffi StatisticiTd6

Page 5
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Practical "

Paper-II
STA: 202 (p)

Full Mark 25

Pass Mark l0

2
2
2
2
4
3

I5

t.
2.

3.

4.

5.

6.

KarlPearson,r Cooffi
Spearman's rank correlation coemci"nt
Fitting of I st and 2nd degree p.f V."ri.fFitting regression line (for Z 

"uri^Uf 
*.j-

Interpolation
Numerical integration

Total

! sglve 2 experiments out of 3 experiments.
Each experiment carries 9 marl<s
Note Book caruies 4 marks
Viva voce carries 3 marks

Books recommended:

,
ii)
ii,
iu)

t.

a
L.

3.

4.

5.

6.

7.

8.

9.

r0.

f,ltl*f,?t#and 
Dasgu pta: Fundamentals of sratistics, vor.r & II,Theworrd press pvt.

Goon, Gupta and Dasgup ta : Basic statistics,The worrd press pvt. Ltd., Korkata.S.R.Chakravarri & N.ciii: Basic stoiriirr,south Asian puirirt 
".r, 

New DerhiJ'N'Kapur & H.c.sax ena: Mathematicarsrarrslics,s.ch*;; co., New DerhiJ.Medhi: Statistical Methods, Wil;t i;;.m, New DelhiSnedecor and cochran : statisticar't totioar,oxfcrrd and IBH pubrishers.
Mukhopad'yay, p. :_Mathematirot itrii*ics, New centrat gook Agency, carcutta,
8;?rli,X[ ?lj, 

v' K' Kapoo,' rrnar * u n t a t s o/' Ma t hr * i i "ii s, o t is t i c s,S u rtan chand and

Iogg, R. V. and Craig R. G.
Publishing Co., New york.
Mood, A. M. and Graybill, F.

: Introduction to A,{athematical Statistics,MacMillan

A. and Boes D.C. E. : Introcluction to Theory o/.Statistics,Ltd. London.McGraw Hill and Kagakusha

Syllabus: BA/B.ScJtatistics-2 0 1 0
Page 7
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Instructions:



.=€-

I l. D. Freedman, R.Pisani, R.purves: statistics, viva Books, New Derhi
12. scarborough, J.B: Numerical Mathemarical Analysis, oxford and IBH
l3' Gupta & Malik: Calculus of Finite Dffirences and Numerical Analysrs, Krishna prakashan

Mandir, Meerut.
14- Kalyan Kr. Mukherjee, Numerical Analys,,s, New ce"ntral Book Agency, Kolkata

Manipur University
B.A/B.Sc. -If

Semester-3

Statistics
Paper-III (Theory) i STA: 303

Full Marla - 75
Pass Marls: 25
Approximate lectures: 90

Unit 1 Discrete Probability Distributions (DPD:331) 13 marks (15 lectures)
I 'l Bernoulli trial, Binomial distribution : derivation, properties and practicaiapplications
l '2 Poisson distribution (as a limiting case of binomial), properties and practical

applications.

l '3 Rectangular, It4ultinomial, Geometric, Hypergeometric, Negative binomial,; derivation
of means, variance and mgf of these distributions.

Unit-2 Continuous Probabilty Distributions (CPD:332) 13 marks (15 lectures)
2'1 Distributions: Uniform, Laplace, Exponential, Cauchy, Beta (both first and second),

Gamma, Weibul; derivation of first two moments and mgf of these distributions.
2'2 Normal distribution: definition, mean, median, mode, quartiles, mean deviation, variance.

moments, points of inflexion of normal curye, mgf and characteristic function of standard
normal variate, i mportance and properti es. (without proof/derivation).

Unit 3 Theory of estimation-I (TE(l): 333)
3.1 Concept of parameter and statistic, parametric space,
3.2 Types of estimation: point and interval estimations
3.3 criteria of a good estimator- unbiasedness, consistency,

simple examples.

12 marks (15 lectures)
problem of estimation.

sufficiency and efficiency, with

Syllabus: BA/B.Sc. Statistics-2010
Page B

I
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'ir, ..*. =#./n
3'4 

H,}:fi 
of point estimation- Maximum likelihood estimation (mte), least square,

3'5 Properties of m'l'e' (without proof), application of the method of m.l.e and method ofmoments - for obtaining estimates of the parameters of binomial, poisson and Normaldistributions. 
u

Unit-4 Sampte Survey_I (SS(I) : 334)
4.r Introduction, concept of statisticarpopuration and sampre. 

13 marks (15 lectures)
- , 

1,ffi::l:rl].-..n 
census and sample suryey, uduuntug., of sample survey over census

4'3 Principles of sampring theory - varidity, regurarity and optimisation.4'4 Principle steps involved in a large scale sampl. ,urr.y, preparation of questionnaire andschedule, sampling and non-sampling errors.
4'5 Some sampring- tecrrniques : purposive, quota, snowbail, vorunteer ; simpre randomsampling' stratified random sampling, systematic sampring, cruster sampling, murtistagesampling, multiphase sampling (no theorems)
4'6 Simple random sampling (with and without replacement) : rechniques of serecting arandom sample - lottery method & use of Random Number Tables, estimation ofpopulation total and mean, variance and S.E of the estimates, unbiasedness of samplemean for the population mean, merits and demerits, comparison of simple randomsampling with and without replacement

Unit-S Theory of Attributes (TA:335)
5.1 Attributes : classification, notion of manifold

order of class, positive class_frequency,
frequencies,

Unit-6 Demography (D: 336)
6.I Introduction to demography- source of vital

registration system data.

12 marks (l5lectures)
classifi cation, dichotomy, class_frequency,
negative class frequency, quanta class

12 marks (l5lectures)
statistics, deficiencies of census and

ultimate class frequency, relationship among different class frequencies (up to threeattributes), dot operator to find the reration b.t*.en frequencies, fundamentarset of class frequencies "vwrr'vY

5'2 consistency o1'data( up to 3 attributes), condition for consistencyof data.5'3 Concepts of independence and association of'two attributes.5.4 Yule's coefficient of association (Q)

6.2 Measurement of Mortality rates _ CDR, ASDR,
5.3 Complete Life Table _ assumptions, description

STDR

and construction
Syllabus: BAIB^S.Jt"ffi

Page 9



6.4 Stationary and 
11Ufe 

population (concepr only)6.5 Measurement of r,ertiiity.utr, * Ci*, orr*. TFR6.6 Measurement of reproduction .urn _'ORR, NRR6'7 Logistic curve- derivation and its fitting by using pearr
population projection.

-- 10 -

Practical

Paper-III

FuII Marh: 25

Pass Mark I0

and Reed method and its uses in

2

4

2

2

3

2

I5

t.

2.

J.

4.

5.

6.

Instructions:

,
i,
iii)
iv)

Books recommended:

STA:303 (p)

Consistency of qualitative data andvr 11u<lrrLillrve oata and coefficient of association,independence of attributes
Mortality and fertility rates
Construction of complete Life table
Popu lati on growth and proj ection(incl ud i n g I ogi stic curve)selection of simpre. random sampre uy *irg Random Number Tabreand estimation ofpopuration ror"r, ,u.rrnce and s.E of the estimatesFitting of Binomial and poisson distributions
Total

To solve 2 experime

! !, ; !.0; ; ;; ; ;i ::: :;,7; {, : ;* e r i m e n t s

Note Book carries 4 marlcsywa voce carries 3 marks

'., ff:'ia:,lffi.and 
Dasgu pta: Fundamenals o/'statisrics, vot. I & II,Theworrd press pvt.2' Goon' Gupta and Dasgup ta: Basrc stutistics,The worrd pre.s.s pvt. Ltd., Korkata.

3' S'R.chakiavartii. N.eJii'iaiiii,r,*,irr, south A.il pubrishers, New Derhii iil5fl?, # r;,:,vinx:'i,iir;:lsra,sr;cs,S chand a co , New JJr,i

Syllabus:BAim
Page 10
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_11__r,.
t.

6.
f:9.9,r1* and v.K.Kapoor: Fr

l*rat' *6in,. ^'^apoor : !-undamenrals o/ Marhematical sktrisfics,

i;Y. "jp,l". 
and V. K. Kapoor : Fundamc, t n t c n {.,t _ _ t,

Sultan Chand and

Chand and Sons,

7.

8.

9.

I0.

Il.

New Delhi.
Fundame nt a ts o/, App t i e d S ta tisr i c s,ics, Sultan

W.Cochran: Samolin
S u kharme, pv, i u -)1,'3:,!: :1: 

r;,wi r ev Easte rn, New D e I h i

i#;.t6;Ji;r*i:ilK%i;i:::;|;:i;;:;::,rsAs,NewDe,hiEastern, N"* n.ff,i

,rr*r::;;r::f;";Wiley & Sons Inc., New york

Tables.for use;
I. Fisher RA : Statistical Tehtoo ra- D:^r

Boy --'cal Tables for Biologicar, Agricurturar and Medicar Research, oriver

ir:::', 
K: Tabres for statisticar and Biometrician, part I and II, cambridge University

i3:- 
J : chamber's seven Figure Logarithmic of Number Upto r0000, w and R chamber

Full Marla - 75
Pass Marls: 25
Approximate lectures: 90

Manipur University
B.A/B.Sc. -If

Semester-4

Statistics
Paper-IV (Theory) / STA: 404

Unit-I Sampting,distriburion_I (SD(I) :  l) ;

I' l concept of sampring distributi., #'j;:'^'"^ ^..^-,.-. 
,1_rr.* (I5 recrures)

normal distriburion(with derivationin 
standard e*or (SE), SE of ,n"un uil variance of

,''. i*,#il,i: .:-::';'; ;;i. o", a continuous distribution or i.i.d. randornI.3 Distribution of ns2 = X. (y, _ +\2 c__ ^ -.

t 4 :*::::r,,,,:, *;.ihtffi;).,*:J#Xi:T lamR 
r e rrom n orm ar popu ration us in g_---. eerrrE

Gx*i,|;,.j*li":,ix lilT'j#ithout derivation) and Fisher,s Z.

3.

Syllabus:ffi
Page 1t
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Unit-2 Testing of hypotheses - I (TH(I): aa2) 13 marks (15 lectures)

i

t

I

significance.

2.2 Test of a statistical hypothesis, Type I and
power function of a test.

ll errors, p-value, size of a test, power and

2.3 concept of test of significance, assumptions and their varidity

2.4 Luge sample test for
(i) test of single proportion (ii) test for difference of two proportions
(iii) test for singre mean (iv) test for difference of two means

Unit-3 Testing of hypotheses - II
3.1 Application of rdistribution:

i) test for single mean

(TH(2) z 443) t3 marks (15 lectures)

ii) test for difference of two means (independent and not independent samples)
iii) test for sample correlation coeffrcient

3.2 Application of F-distribution:
i) test for the quality of two population variances

3.3 Application of X2 distribution:
i) test for population variance Ho: o2=o.fr.
ii)Test of goodness of fit (lst and 2nd degree

distributions)

iii) test of independence of attributes
3.4 Application of Fisher's Z-transformation: To test i) Ho: (= (s

Unit-4 Time Series -I (TS(t) :444) 12 marks (15 lectures)

4'l Introduction and importance of time series analysis, components of time series.4.2 Additive and multiplicative models of time series.
4'3 objective of measuring trend, measurement of trend by the methods of graphical, semi-

averages, principle of least square and moving averages ( for linear cases only)

unit-S ANovA & Design of Experiments- I (ADE(I): a45) 13 marks (t5lectures).

5'l Analysis of variance, fixed effect model, estirnation of parameters by the method of Ieastsquare with special reference to one and two way classiired data lone"ouse*ation per cell)

2.1 Statistical hypothesis- simple and composite,
two-tailed test, non-critical and critical region

null and altemative hypothesis, one and
(acceptance and rejection region), level of

equations, Binomial, poisson and Normal

1

Syllabus: BAIB.Sc. Starisrics-20'10
Page 12
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s.2

5.3

Design of experiments, principtes of design of experiment- randomisation, replication and
Iocalcontrol.

cRD, RBD (one observation per cell) and its statistical analysis

Unit-6 Index Numbers (IN :aa6) 12 marks (15 lectures)
6.1 Introduction, problems involved in the constructidn of index numbers.

Practical

BAIB.Sc-II

Paper-IV

92 Laspeyre's, Paasche's , Fisher's, Marshall-Edgeworth, Dorbish-Bowley index numbers.6'3 Requirements of a good index number - tir. reversal test, factor reversal test andcircular test, Fisher,s index number,s reversibility.
6.4 construction of wholesare and cost of riving index number

STA: 404 (P)
Full Mark I00

Pass Mark 40

construction of index numbers and reversibility test (Fisher,s Index
Number), cost of living index number

2

a
J

2

4

4

l5

I & II, The World Press pvt.

3. Analysis of CRD, RBD
4. Large sample tests
5. Small sample tests

Total

Instractions;
,) To solve 2 experiments out of 3 experiments.
ii) Each experiment carries 9 marks 

-

iii) Note Book carries 4 marks
A Viva voce caruies 3 marlcs

Books recommended:

l. 
9o9n, Gupta and Dasgupta: Fundamentals of Sratistics, Vol.
Ltd., Kolkata.

Determination of trend by moving average method

2. J.N. & H.Q.Saxena: Mathematical Statistics,s.Chand & Co
Syllabus: BA/B.Sc. Statistics-20 10

New Delhi

Page 13
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- 14-

,irrrl

6' 
!;?r".111,ilj,Y'K'Kapoor 

: Fundamentats o/' Mathemaficat statistics, Sultan Chand and

J.Medhi: Statistical Methods, Wiley Eastern
Snedecor and cochran : sntisticar'uTtioar,oxfbrd and IBH pubrishers.

i.}#i:nd v.K.Kap oo, ,-i"ri*r:i,n qrrrr,,iiiJ,i,,,",, Suttan chand and

oscar Kempthorn e: 
,The 

Design and Anarystllf ExnEriments,wirey Eastern, New Derhi3,3l{l;*i:#f :,^y:-"'ti'i'"a'i;;:;,,rE*,,;*";;;,i;wAgernrernationar
wT Federer: Experimentar Design-' Theory. anct Apprications,McGraw HiilDas & G iri : D e i i s n 

iya.,< 
ri i.,i! tiii r, 

1r, n r r, w it"y.u.i.rn, New Derh iCox & Cochran: bxperimenit Ori*riiisia publishing House, New Delhi

3.

4.

5.

7.

8.

Sons,

9.

10.

il.

Full Marks - I00
Pass Marlis: 36
Approximate lectures: 100

Manipur University
B.A,/B.Sc. (Ifonours)

Semester_5

Statistics
Paper-V(Theory) / STA: 505

Unit-2 Basic Mathematici (BM: 552)

:: Convergence of sequen.., Cuu.t,y criterion
22 marks (lg lectures)

,, 
l*f-::r,*: lauchr "ri,.rio, ro, conversence, geometric

:"::':::: ::T :,:'1" 
bv (i) compu,i,on ;.'; fi;;;; ,,l:; D'Alembert's

Unit-l Set theory and Measure (STM:551)
I ' l set, rypes of ser, operarions on sets and their properries ,*,rn'irlli* 

(I8 lectures)
I .2 Intervals- open, closed,.half_open, half_closed.I.3 Countable and r

properties. 
uncountable sets' open and closed sets, compact set and their erementary

l'4 Definition of fierd of sets, sigma-fierd and their erementary properties.1.5 Measure, measure space, elementary properties of measure.

st of
ratio

convergence test

Syllabus: galsJ;Eatistics-2 
0 1 0

Page 74
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2.3 Alternating series: test of convergence (Leibnitz

cond itional convergence
test), concept of absolute convergence,

2.4 Lagrange,s method of determining multiplier
2.5 Mean Value Theorem of differential calculus.
2.6 Riemann integrability
2.7 Infinite and improper integral (concept only), 6amma and

elementary properties (with proof).
Beta function and their

Unit-3 Determinant and Matrices (DM; 553) 20 marks (lg tectures)3'l Determinants: definition as a function of its element, addition and subtraction, properties(without proo0
3.2 Minors and co-factors
3'3 Matrices- definition, types, addition and murtiprication.
3'4 Adjoint, transpose, determinant of a square matrix.
3.5 Inverse, rank of a square matrix.

Unit-4 Computer programming-I (Cp(l): 554) 20 marks (Ig lectures)4'l Introduction to computer, computer generations, classification of computer- (i) All-purpose and specific purpose (ii) Digital, Analog and Hybrid iii) Noteiook, personal,workstations, mainframe system, super computers
4'2 Basic computer organisation; Input unit and its devices, output unit and its devices, cpU,storage unit, Arithmetic Logic Unit (ALU), contror unit, system board.Primary memory- RAM, ROM; secondary memory
4.3 Software: introduction, system software, application software.4'4 computer language: machine ranguage, high rever ranguage, compirer, interpreter,

assembler

4'5 Binary numbers: binary number system, conversion of decimal to binary and vice-versa,binary arithmetic- addition, subtraction and comprement.
4.6 Internet : rntroduction, Internet Service providlr (rsp), www, webpage. HTML, webbrowser, search engine, web browsing/ net surfing, Ip address, domain name.4'7 concept of : windows, desktop, toolbar, taskbar, folder, icon, creation of files and folder,My computer
4'8 Uses of MSEXGEL for: drawing charts, carcuration of sum, product, quotient

Unit-S Computer programming_Il (Cp(2): 5S5)
5.1 Programming with FORTRAN 

-77 
: Algorirhm,

20 marks
Flowchart, Source

(18 lectures)
program, Object

, steps for compilation of FORTRAN
Syllabus: BAIB.Sc. Statistics-Z O16

Page 15



5'2 General appearance of a FORTRAN program, Executable and Non-Executablestatements, FORTRAN Character set
5'3 Data type: Numeric-lnteger and Real constants, character constant, Logicar constant5'4 FORTRAN variables: Naming of a variable - lnteger and Real variables, tmplicit type,Explicit type (or Type Decraration), character variabre, rogicar variabre5'5 Expressions: Arithmetic operators, Arithmetic .*f..rrion., Rules for forming arithmeticexpression' Arithmetic assignment statement, Library function, Relational operators,Logical operators, Truth tables of .AND.,.oR. and.NoT. operators5'6 Statements: Unformatted input/ output statement- READ and wRITE, ldea of format,STOP and END statements
5'7 Control statements : Go To statements - unconditional Go To statement, IF statement-Arithmetic IF statement' Logical IF statement, simple and nested blocks : IF_THEN-ELSE-ENDiF, and IF-THEN-ELSEIF-THEN-ENDIF; WHILE-DO starement; Dostatement, Nested DO statement
5'8 Arrays: subscript expressions,, DIMENSI0N statement, Input of one and twodimensionat arrays by using DO loops.
5'9 Statement function, sub-routine, Sub-program, parameter passing and data sharing5. I 0 Writing statisrical program in FORTRAN:

(i) Mean (ii) variance (iii) Karl Pearson's correlation coefficient (for ungrouped data)(iv) Iinear regression ( for 2 variables) (iv) Newton,s forward interpolation formula.

Books, New

Books recommended

1' v.Rajaraman: programming in Fortran TT,prenticeHail of india, New Derhi2' c'Xavier: Numericar Methods in Fortran 77, wileyEastern, New Derhi3. SC Malik: Mathematical Analysis, Wiley eastern, New Delhi4. HL Royden : Rear Anarysis, prentice Ha, of India, New Derhi5' w'Rudin: principres of Mathematicar Anarysrs, McGraw Hirl6. BS Vatsam: Theory of Matrices. WIey Eastern, New Delhi
7 ' 

|ff'ft'unt 
Measure, Probabitity and stochastic proce,s,se,s, South Asian publishers, New

8' 
ilT:filcharva, 

SKJain & sR Nagpal: First course in Linear Atgebra,witey Eastern,

9. Madumangar par: Fortran 77 with Numericar and statisticar Anarysis, AsianDelhi
l0' Mathur, Rajiv: Learning Excer-97for vl/indovr,s step by step,Gargotia
I I. Mathur, Rajiv: Learning Window_98, step by srep, Galgotia

Syllabus: BAlB.Sc. Statistics-20t0
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Manipur University
B.A/B.Sc. -III (Honours)

Semester-5

r,

Statistics
Paper-VI (Theory) / STA: 506

Full Marks - 100
Pass Marks: 36
Approximate lectures: 100

Unit-l Normal and Bivariate probability Distributions (NBpD:561)
20 marks (20 lectures)

l.l Normal distribution: definition, derivation as a limiting case of binomial distribution,
mean, median, mode, quartiles, mean deviation, variance, moments, points of inflexion of
normal curve, mgf and characteristic function of standard normal variate, importance and
discussion of properties (with proof).

1.2 Bivariate random variable or vector (x,y) - discrete and continuous
1.3 Joint probabilty functions- mass function and density function,
1.4 Joint distribution function- its properties (without proof)
1.5 Marginal and conditional distributions
1.6 Conditional expectations and conditional variance
1.7 mgf of bivariate random vector and its properties
I .8 mgf of marginal distributions
1.9 Independence of random variables

I . l0 Bivariate normal distribution and finding of marginal and conditional mean and variance.

unit-2 Theory of Estimation -II (TE(2):562) lg marks (lg lectures)
2.1 Minimum Variance Estimator (MVE), Rao-Blackwell theorem(Statement only), MVUE

and its uniqueness, (with proof), Cramer-Rao Inequality (special case of i.i.d. r.v.,s)
(with proof)

2.2 Interval estimation, confidence interval, confidence coefficient (one method of obtaining
confidence limits), confidence interval for mean and variance of normal distribution.

Unit-3 Design of Experiments- II (DE(2):
3.1 LSD-its statistical analysis, advantages

comparing treatment means.

563) 22 marks (22 lectures)
and disadvantages, critical difference for

Syllabus: BA/B.Sc. Statisrics- 2 0 1 0 Page 17



3.2 Missing plot technique, one missing observation for CRD, RBD, LSD.
3.3 Factorial experiments, their advantage and comparison with simple experirnents.
3.4 Analysis of 22, 2r, and 2a factorial experiments applied in RBD.
3.5 Concept of 32 and 33 factorial experiment (without analysis);
3.6 Confounding in factorial experiments ( Total and partial confoundin gin22,21 and2a,)
3.7 concept of confounding in 32 and 33 factorial experiment ( layout only)
3.8 Split plot technique applied in RBD (without analysis)
3.9 Description of strip plot arrangement in RBD (without analysis)
3.l0Series of experiment (without analysis)

Unit-4 Correlation and Curve fitting (CCF: 56a) 20 marks (20 lectures)
4.1 Multiple and partial correlation( for three variables), their coefficients and properties,

residual and its properties, variance of residuals.
4.2 Multiple and partial correlation coefficient in terms of total correlation coefficients for 3

variables.

4.3 Explained and unexplained variation, coefficient of determination.
4.4 [ntra class correlation coefficient (derivation) and its rimits.
4.5 Correlation ratio (derivation) and its properries.
4.6 Pearsonian sysem of curve- Pearsonian general differential equation and derivation of

Pearsonian curves of Type -I, II and III
4-7 Orthogonal polynomial - its importance and derivation of orthogonal polynomials.

Unit-S Sampling Distribution -II (SD(2): 565) 20 marks (20 lectures)
5.1 Derivation of t, F, X2distributions, shape of its curves and its properties
5.2 Theorems of X2 distribution

5.3 Relation between t, F and X2

5.4 Derivation of sampling distribution of sample total correlation coefficient and sample
range.

Books recommended:
I . Goon, Gupta and Dasgup ta : Fundamentals of Statistics, Vot. I & 2 , The World press pvt.

Ltd., Kolkata.
2. Bertrand L.Hausen & Prabhakar M.Ghare, Quolity Controland Appticotion, prentice Hallof tndia,

New Delhi
3 J.N.Kapur & H.c.Saxena: Mathematical statistics,s.chand & co., New Delhi4. S.C.Gupta and V.K.Kapoor ; Fundamentats of Applied Statistics, Sultan Chand and Sons, .

New Delhi.
5. S.C.Gupta and V.K.Kapoor : Fundamentals of Mathematical Statistics, Sultan Chand and

Sons, New Delhi.
6, DD Joshi, Linear Estimation and Design of Experiments, New Age International publisher,

New Delhi

Syllabus: BA/B.Sc. Statistics-2010 Page 18
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7.

8.

9.

wr Federer Experimentar Design: Theory anct Apprications,Mc}raw Hiil
?* t G_iri: Design and.Analysi!of f*pu,rtments,Wiley eastern, New Delhicox & cochran: Experimenit oriis"i, isia puuiistri;;H;;, New Derhi

B.A./B.Sc- III (Honours)
Paper-VII (pra&ical)

STA: 507 (p)
Full Mark 100

Pass Mark 40

Group A
l.
2.

3.

4.

5.

Group B
l.
2.

J.

4.

Group C
I.

)

Fitting ofNormal Distribution and test of goodness of fit
Multiple and partial correlation
Fitting of pearsonian curves
Fitting of curves using orthogonar porynomiar (rst &2nddegree)
Intraclass correlation coefficient and correlation ratio

LSD

One Missing plot analysis of RBD and LSD
Factorial experiment s (22., 23,and 2a)
Partial and total confoundin g (23, and 2a)

Writing and running FORTRAN program for mean, variance,
correlation, rinear regression, interporation formura in .orprt..
Drawing of charts, Calculation of sum, product, quotient in
MSEXCEL

Total

2

J

2

2

I

2

J

J

Instructions:

5

I

25

Experiments are based on paper V and paper VI
To solve
(a) four experiments, t'wo.from each group, Group A and B, consisting ofthree experiments eoch

Q 2nu 
experiment froic Group C

Each experiment of eGroup'A and B carries 17 marl<s;and

Note Book carries fi:::# 
c carries t2 marks

Viva voce carries l0 marlcs

i)
ii)

ii)

iu)
u)

Syllabus: BA/B.S;. Sfi;ffi
Page 19
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Manipur University
B.A/B.Sc. -III (Honours)

Semester-6 t)

Statistics

Fult Martrs - r00 
Paper-VIII (Theory) / STA: 60g

Pass Marks: 36
Approximate lectures: 100

Unit-l Statistical Inference-Il (SI(2): 6gl) 20 marks (20 lectures)l'l Most powerful critical region (MPCR), Neyman-pearson lemma and its application inconstruction of MPCR for testing simple hypothesis against simple alternative forbinomial, poisson and normal distributions.
LMPCR, unbiased test, UMpUCR
Definition of order statistics- derivation of the distribution of rth sample order statistic andjoint distribution of rh and s,h sample order statistics.

l '4 Non-parametric tests: sign test for univariate distribution, Run test, median test,Wilcoxon signed rank test and Mann-Whitney U_test

20 marks (20lectures)
of SQC, 3-sigma control limits,

2'2 Process control : construction, use and interpretation of control charts for - mean, range,fraction defective, number of defectives and number of defects per unit(fixed & variablesample size)
2'3 Product control : Description of Rectifying sampling Inspection plan, consumer andproducer's risk, expranation of the terms - AQL, LTPD, ASN, ATI, oc, AoQ, AoeL(interpretation only)
2'4 operation of single and double sampling inspection plan, determination of n and c forsingle sampling plan, comparison of single and douile sampling plans (including flowcharts). Y's.o \rr!

Unit-3 Time Series- II (TS(2): 6g3) 18 marks (18 lectures)

Unit-2 Statistical euality Controt (SeC: 6g2)
2.1 Introduction, meaning and purpose of SeC, tools

advantages of SeC

1.2

1.3

Syllabus: BAIB.Sc. Staristics-20 10
Page 20
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3.1 Objective 

^of.measuring 
seasonal ,*,rr,"; ;1l,1.,methods of simple ur"**.r, ,*io to trend, ratio to 

asurement of seasonal. variation by the

i::,T::J:i::ffiffi1il:;1,ilff ilT:Tilt*.3i{r;;*mljt*rr.'theirdeviation. ' 'lrc r'./rrlrUtae and their importance in determining trend and

unit-4 samnr" errh,a-. tr ,^^
4. t Simpre ;;il'J';il;l;,1 (s-S(2): 68a)

d isplrs i on 1, i;. *, r"n, u.!i, ;, #i:tl:: " 
t *r0,"" 

:,^T_ 
p? fi H:, r*:: jff H;:,4.2 stratifi.a *niJ, ;r,jjil,"jJ*o'tn estimate and the 

"ontia.r..lJ.mcient.stratificatiornoo' 
sampling: definition 

"t t*", ,0,

a;:;;;l#dfjfr ilfil:ffi ,ill,ffi r;*'".;;,1,:,'#:L##
o, 

ffI 
in precisio" or" i"'rr.ul,n.ur,oru proporrional

4.4 systematic samnrino /ri-^^_-, . 

..- vtul-rurlloll.l and optimum in comparison with

demerits, ;il1::-"$.ffi,,::chniq ues or serectir

comparisonorsys,e*ui,iffi ;il;,,*ili:,]il1ft ff !J:Hji;#H#:
;: Fl,'lHes 

or' ct"'",. ;ffi;' murti-stage,;;ffi,'11ffi#T*T,,i",.;
4.6 Comparison of multistage and multiphase sampling4.7 Ratio estimator(in snsl] 

"r;;;;;, of the population r

fi': .:,',#illJl ;lljlll:?:{T ;: I;.ff: ffi:,m 
ean an d pop u I ati on rotar, b ias o r

4.8 Resresr,o, .rrj::o':: 
*"""''il'1".:;J:ff"'mator' uouuntuges ;" ;;ffi ;,

regression *r,rllllts(in 
sRs): bias oi ttgr.rrion esrimator, samprins

4.9 Non-sampring Jrlo;, Sor'n" ,^'^u...'l 

vr rs'ressron esfimator' sampling variance of
a r o Non-samiffi ;[::,,:::*,T,: y,:;,,

Unit-5 Nationar Income & Demand and suppry Anarysis (NIDsA: 6g5)

Different concept of nati
3,#:*:::::fyl3ll (i) Marsha, (ii) pigou ,,,,,r1,ff1" 120 rectures;

5.1

5.2

5.3

ional i
ii) Fisher

product 
CNNP)

rncome (a) gross national p.au.tlCNp) (b) net nationalMethods of estimation of national and
j:.^:T r"n"l i.i;ffiff:#1iand the dirficulties in methods (a) output metrroa rul(b)5.4 Importance of national income

, jiurrnm,
/.

sytt.u*@
Page 2l



Books recommended:

5.5 Supply and demand function - introduction, demand and suppry raw, demand and supprycurve' demand and suppry function, price erasticity of demand and suppry and theirsignificance, demand and suppry function with constant price erasticity.5'6 Types of data required for estimatidn of elasticity - famiiy budget and time series.5'7 Method of estimating demand functions- t.oniirg, mettroo (from time series data) andPigou's method (from family budget dara)
5'8 Engel's law and Engel's curve, Pareto's law and pareto's curve, curves of concentration,Indifference curve, properties ofthe above curves

l' 
*:?:,Tr::.and 

Dasgupta: Fundamentats of statistics, vot. r &rr,The world press pvt.

2' Hogg' R' v' and craig R' G. : Introduction to Msthematical statistics,MacMillanPublishing Co., New york.
3' J.N'Kapoor & H.c.Sax ena: Fundamentar of Mathematicar statistics,4' Miller and Fruend : Modern Erementary statistics. 

vs' u'uLt)Ltco-'

5. snedecor and cochran : statisticar Methods, oxford and IBH pubrishers.6' 
i,;1T1,',i.-d 

v'K'Kap oor : Fundamenrars o/'Appried statistrrcs, sultan chand and sons,

7' 
|;l*[[iliv'K'Kapoor: 

Fundamentats of Mathematicat statistics. suttan chand and

8' A'S'Hedayat &- B'K'Sinh a: Design and Inference in Finite population sampling, JohnWiley & Sons Inc., New york
9. W.Cochran: Sampling Technique, Wiley Eastern, New Delhi10' sukhatme, py: sampre su*ej: Methods and lts Apprications,rsAs, New Derhir 1. 

*r.fi,.,i:**il: 
chaudhary: rheory and Anatyirs of Sampte Survey orrtgr,witey

12' M.K.Jhingan: Macro Economic Theory,vrinda pubrications, New Derhil3' M'L'sheth" Ma*o Economics, Lakshmi-N arayat'tegarwat Education publisher, Agra14, H.L.Ahuja: Modern Economics, S.Chand , New Delhi15' R.D.Gupta : Keynes post-Keynesian Economics,KaryaH pubrisher, New Derhi

Syllabus: BAIB.Sc. Statistics-2010
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Manipur University
B.A/B.Sc. -III (Honours)

Semester-6

Statistics '
Paper-IX (Theory) / STA: 609

Full Marks - 100
Pass Marks: 36
Approximate lectures: I00

unit-l Finite difference and Numerical Analysis- II @DNA(2): 691)

20 marks (20lectures)l'1 Inverse interpolation formula, method of approximation, reversion of series method(derivation)

I.2 Weddle's rule ( derivation)
1.3 Central difference formula, Gauss formulae, Sterling,s and Bessel,s formulae

(derivations)

1.4 Sterling's bivariate interpolation.

Unit-2 Finite difference and Numerical Analysis- III @NDA(3):6e2)
20 marks (20lectures)

2.1 Laplace-Everett formula (derivation)
2.2 Newton-Cots formula (derivation)
2.3 Euler-Maclaurin's summation formula (derivation)
2.4 Sterling's formula for factorial n (derivation)
2.5 Difference equation with constant coefficient

equations only)
(homogeneous, non-homogeneous

Unit-3 Operation Research (OR: 693) 22 marks (22lectures)3'l origin and deveropment of oR, importance and scope of oR
3.2 Models of oR - iconic, anarogue and mathematicar moders
3.3 Elements of Lpp, formulation of Lpp
3'4 solution of Lpp by graphicar method ( for 2 variabres)
3.5 Solution of Lpp by simplex method
3.6 Artificial variable, solution of Lpp by Big_M method
3.7 Concept and forrnulation of dualproblem.

Syllabus: BAIB.Sc. Statistics-2010
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3.8 Dual simplex method

unit-4 psychorogicar and Educationar statistics (pES: 694)

18 marks (lg lectures)4.1 Introduction, comparison and combination of exams and ranks
4.2 Normalised scale u 

---""

4'3 Mental measurements- IC (construction and standardisation of test), Simon-Binet scale.4'4 Methods for the estimation of test, reliability and varidity, spearman,s two factor theory,

Unit-S Indian Official Statistics (IOS: 695) 20 marks (20 lectures)5'l statistical system in India, cso, NSS0, office of the Registrar General, Directorate-General of commercial Intelligence and Statistics, Directorate of Economics andStatistics' Labour Bureau, A.my Statistical organisation (features of the organisations andname of their publications only).
5'2 Discussion on the official statistics of India related to census, agriculture and industries,5'2'l census- types of census and type adopted by India, organisation of census, typesof data included in the schedule of last ."nrur.

5'2'2 Agricultural Statistics- Land utilisation statistics, totat area, classification of area,area under 
"top, 

ut"o irrigated, crops irrigated, crop production statistics- forecastcrops, non-forecast and plantation crops
5'2'3 Industrial statistics - statistics relating to organised and unorganised sectors.5'3 Study of official publications and joumals of North Eastern council(NEC) and BasicStatistics ofNEC.

Books recommended:

l' 
ffi:'ia:,r#and 

Dasgupta: Fundamentals of sratistics, vot. I & II,Thewortd press pvt.

2. J.N.Kapoor & H.c.Sax ena: Fundamentar of Mathematicar statistics,3' 
i,i;",il,,,filnd 

V.K.Kap oo, , ririrmenta-is ,iiiii,ris,rtistics,surtan chand and Sons,

4' 
3;?rl^i"11,?l$v'K'Kapoor: 

Fundamentats oJ'Mathematicat statistics, Suttan chand and

5' scarborough, J.B: Numericar Mathematicar Anarysis,oxford and IBH,6' Gupta & Malik: calculus of Finite Dffirences and Numerical Analysrs, Krishna prakashan
Mandir, Meerut.

7 ' Harvey M'wagner , Principles of operations Research, prentice Hall of lndia, New Delhi8' 
5ffi 

t**up, PK Gupta, Man Mohan, operations Research, sultan chand & sons, New

Syllabus: BAIB.S;. Sratistics_2010
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vK Kapoor, operations Research, Sultan chand & sons, New Derhi
Kalyan Kr. Mukherjee, Numericar Anarysis, New centrar Book Agency, Korkata
JP Guilford & B'Fruchter: Fundamentars of statistics in psychorog,, and Education,McGraw Hill
H'A'Taha: operarion Research An Introductirn, prentice Hail of rndia

Tablesfor use:

I ' Fisher RA : Statistical rables for Biological, Agricuttural and Medical Research, oliverBoy

2' 
i:J::',, 

K: Tables for statisticaland Biometrician, part I and II, cambridge university

3' 
iil:" 

J : chamber's seven Figure Logarithmic of Number upto I0000, w and R chamber

BA/B.Sc-III (Honours)

9.

10.

11.

Full Mark: 100

Pass Mark: 40

Paper-X (Practical): STA: 6I0(p)

Group A
l.

2.

3.

4.

Group B
4.

5.

6.

7.

Stratified random sampling (including proportional
and optimum allocation und .orpu.iion oiefficiencies)
Systematic sampling
Trend values by Spencer,s formulae
Construction of control charts

Finite difference

Numerical analysis

Scale (T-score and p.C. Graph)
LPP by Simplex method
Total

J

2

2

5

4

3

2

2

23

Syllabus: BAIB.Sc. Siatistics-2010
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Instructions:

1. To solve 2 experiments from each group u,hich consists of 3 questions
each carrying l2 marl<s

Yiva voce

Note Book

I

I

:

48 marl<s

6 marlrs

6 marks2. There shall be afield u,ork (including Report Writing)
carrying 40 marks and the ailotment of marks is asJblrows.

(i) Report: 30 marks

Full marlrs 40 marks

Syllabus: BA/B.Sc. Sratisrics-20 1.0
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ITY
AL

istory'rrt5'" (se

'- sEvtEstER

Paper - 101: Hi.s'tott, tti'Ancietti lndic fi'ont Etti'lt' Pet'ir>d ltt 6't' C'entLu'v' BC

:' r se naEStEp.

Paper - 201: History of Delhi Sttltanate (1200 - 1526')

--': sEiIESTER-

Faper - 401 : Histoq' o,f L4odern Ettrope (178q - 19'15)

: - SEMESTER

Paper_501(Hons):HistotyofAncientlndia(6008.C'_1200A.D,)

Paper_502(Hons):HistotllofMughollndia(1526-1707)

Paper-5031Hons7:t{i'sli:r1to'i)rtt{ictitliuti'-'''ul}4'tt'c'nrunt(188'i-19171

: . SEMESTER

Paper - 60 I (Hon s): Histotlt of Manipur fi'om 3 3 AD - 189 I

Paper - 6l?-(Hons): H'i;!ct^'t a.l \cttttl't Ec':;t '4s'i:t (1'\00 to 19't5)

Paper - 603 (Hons): Histotlt o.f ' nterica (1766' 1915)

,F *N*y*r$t'

Paper - 301: Hislottt o.f lvbclern^l'ndia (1600 - f 857) /4$rr*I {,*f*",*}* Vd -v5l)


