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tanchegd ___;‘J 12w

i72
i
d.3
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i

15
1.8 MoZenecus population
- - 2 - - -
JTenecus pfrgzu;azit_.zl, notion ofs a:m;.ie
17 pr -}-"E‘_T"".iié?ﬂ of data : Bar diagram  {:im ple, multiple, @ b-divided,
rage), pie diagram, piciogram, cart ogram . sem and leat chart

Ie = YT i ST 2y - 30 o > [ - -1-n Y

1.5 Llszmtiedion : Rawdata and iz rlseeific ation dizerets frequency éf‘hmnt;m
cmnimuons frequency distribition inchisive and excinzive methods of clacsify cation
open-end clazses, cumuigive frequency distribution

1~ 4 3 3 4.5 =) n oy 2 -

i i o 11 = & 5 T s = =2 51 - 1T, B

=¥ rapnisal presentshion  of Tequency  distribution: Histogram Treguency curve,
Irequency polyzon. Ooive enrves

mit_ 2 Adepsmras of Lenfral Ten edency === == o PEmarks
= T _a . - 3 - EhE

: clion ral lendency : ﬁﬂ’ﬂfaﬂﬂ, characteridics of an id.e:*! ave
3N s T | : F

i ir Defin

I.J

eraos.
vition, eifect of z"hmﬂﬂ of origin and zeale

.meritz and detnents itz applications.

s
o
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(with dertvation), £t aphical method of

|

.‘\:L-\d_ T"m“hmh on fﬁtﬂ‘[\_‘q h"ft CC’!’HPLt 1”“
~laf-:ﬂnmf-t|r\n ot m ﬁrlg ) P e Bﬁd df."l‘*‘tltq- 1ts '-iPPl“‘ﬂn‘:’ ns
Medsan - Detiniton, tormula for computation ( with dertvation),

II‘J

eraphical method of

24
Astermination of median ments and demertts, 1t applltailon‘-'-

'3 Empirical relation between mean, median and mode.

14 Partition Valnes - Quartiles, Deciles and Percentiles, thei applications.

27 Geometrie Mean (GM)): Definttion, merits and dements, itz applications

18 Harmonic Mean (HM ) Definition merits and demertts, ite apphcatl@na

29 Relation between A M. G M., and HM

210 Weighted Maan - Weighted A_M.,C M. and HML.

Unit-3  Measures of Dispersion (VM) B3marks  (13lectures)

_j.l Unneept of dispersion charadterisfics of an 1deal measure of dispersion.

3.1 Range : Defingion merits and demerits,

33 ijemi_-iz-_ﬂ_rs:?_i_ tle range (Quartile deviation).

x»: Bizan deviation ““Jiﬂluﬁﬂ merits and demerits, minimality property (without proot).

33 Mean zguare deviation : Definition, minimality property of mean square deviation
with proof), Variance and standard deviation - definition, merits and demerits,
sifed of change of origin and zcale

3¢ Determmnanion of variance of a combine zeries

37 Measures of dispersion for companson | coefficient ofrange, coefficient of quartile

£y
B
H

vighion and coefficient of mean deviation, coefficient of variation (C.V))

|;.rJ"

Thie-d TRiamen

(EUAd) 12marks  (15lectures)

41 Rawmoments for grouped and ungrouped data.

423 Toments about an abitrary constant for gronped and ungrouped data

43 Ceniral moments for grouped and ungronped data, Eifect of change of origin
and scale, Sheppard’s correction for maments upto fourth order(wathont proof).

44 Relations between central moments and raw m oments (upto fourth order).

(PN

Imit-5  Skewness and Knrtosis (Ely‘&g(/ 12marks  (15lectures)
51 Concept of skewness of frequency distribution, positive skewness, negative skewness,
symmetric frequency digribution.
Bowley 'z coefficient of skewnesz.
Karl Pearzon = coefficient of skevness.
Meamires of skewness bazed on moments
Concepts of kurtosis, leptokurtic, meszokurtic and platykurtic frequency digributions.

MMeamres of krtosis based on moments

!'.4‘1 '.-._J’I Ll o,
[ S P )

Lo L

;#:-—_
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T oy -
. nie-§ Prehahility @@@ 13marks  (151lectures)

21 Randem experiment, sample space (for finite), eventz, algebra of events vath

nstration by ue ng Venn diacram
62 Definttion mf orobability - olasscal,

1
>

stistical (their oriticizm) and axiomafic,

l"l"

Uy

Probability space

0.3 Elementary properties of probahility:
HR(E)=0 H)P(A) = 1 - P(A) i If Ac B then P(A)=P(E)
v) PA® "B) =P(B) - B(AIE)

6.4 Conditional ﬂfc-babﬂzt

(g
A1

Addition and Maltiplicahon theorems of pr obability for two events.

:jl
[

Boole™s inequality.

<

Bayes’ Theorem and ifs

[
]

application

)
E.
l=mmt
1t
iy
fr.t
I

Pooo Riaeic: i
Fxes Adark: is
T4 AT H Loy S T -i.o,
Sia, Tonig Mo, of sEperiments
F o ST R ~ gtk o b
H Tyiacyamm atic reprezentation of statistical data 2
. o . oA e - e
2 Construction of Fequency distribution and itz
sraphiral renrezeniaiion P
- - R S S , -
3. Negzurez of Ceniral [endelicy. i di"iiﬂun valuss 3
A j ¥ Y - e Uy 41 Y
+. Lieazures &4 dizpersion, coelll cient of variation 2
5 e T om enta 3
-‘-: i-i:=_ P = =4 x—i—‘ -:f.--fq.-,:,-a-a e {a— gt = =g P ""
2 WISasurss G SESWIISEE g R b 4




Roolie recommended

i (ioon, Chupta and Daggnpta : Fundgmentals of deffcs, Vol !, The World Press Put.

2. i—[?wphiojﬁtj and Daggupta : Janic 0 sncs, The World Press Pvt. Ltd. Kolkata
3§ R Chakravarti & N Giri: Sasc ..‘;-.i'an:nc: u.u:auth Asian Publizhers, New Delhi

4. INKapor & HC.Baxena: Mathemafical Fatistine & Chand & Co., New Delh

b, IMedht: shodsficsl Methods, Wiley Eastern

§.  Miller end Ruend : Modern Elementary Satisics.

7. Snedecor and Cochran @ Stafisiiog Methods Oxford and TBH Publihers,

5. Mukhopadhway. P. : Muthematiocal St inr. Mew Central Eﬂﬂk Agency, Calcutta,

8. S.CGupta and VE Kapoor | Fundamenials of Matheratical Safistics, Sultan Chand and

Sons, New Delhi

1. D fTEt‘ﬁtﬂuh, L f"‘&;ii K. Purves: Hrafisfc K
173 . T\Iqbpn,kq }3.-_-,] . |-._ c“"!fi-'.p""!#_ TR ey 1“-".-_41.-3551-.4-—

L statistics Concepts and ﬂ"ﬂnf:'f‘l ., Prentice Hall of India
RManipur Univarsity
BABSECI
Semester 7
Stadstics
Fapor Il (Thearvy 8TA: 787
Fuil Marks- 75
Poase Marks: 25
Approxiniate lectures: %0
- n . L] ) " bl L] - 3 5% L
it i Rondom varishles, Mathematical Expectations and Generatine functions.I

f?ﬁ@mﬂ I3marks (15
lectures)

I P o B B
Deimition of random vaiable

Tynes of random variables. dizcrste and oo :1-.11L¢1~:~

i

Ptanmhtv Denzity Function {(pdf) and Probability Maze Function (pmf) and it=

et famd pes
ol ra ;-—.I.

properties

Distribution function{df) of ar.v. and itz properties

Joint distribution, marginal and conditional distribution and fs properbiez (wathout
proot)

Independent rv "z pair-wize independence and mutual independence for 3 events.

| T )
o

Ralation hetween pdf and distribution function ().
Transformaﬁm ofrv'z( up tp 2 ry ") Tacobiaﬂ t:v:t a Hmﬂf‘anna.mn

1.5
1.7
1

L 1o
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neg- g Random variables, Matham atical T Wxpectations and Generating fanctions-{]

%% 13marks (15 lectures
Y1OM

-1 NMoment ﬁp‘lﬂPfﬁhﬁ\. fondion (mef) and its pro Yettiea-

- - ———

UM,,_\_\:(tl—\i(ctu i) Myt+0+ ¥n =My OMp© ... Myp(®)

origin andseale  1v) Untgueness theorem
fanetion and its properties-

Lddibive oy ger‘tg o Hnulants ii) Effect of change of origin on comulants
23 Probability ssnerating function {for diserete r.v) and convolution
24 Moments from mefnzing - 1) Expansion method (it) Differentistion method,
2.5 Relation batween moments and cumulante(without proof) upto fourth order
28 Charactenztie fonction and its properties{without proof).
27 Mathematioal expectation af ar v, and its properhes
1) Efal=3» 1iE(aX)=a E(X)
2.8 Addition and Multiplication theorems of expectation
2.9 Vartance and covariances of r.v. s of linear fomms -
DCvEL b =ab Cvi X V) 1) Covi X+a, Y+h=CoviXY)
ui Coviii o, , (Y-93 C!‘;j =17 G,,G“h Cov(X Y}
iv) VarfaX) =a~ Var{X} ) Variance of the sum and variance of the differsnce
of tvw random variahles vi) Standardized random varishls,
Tmit-3 Correlatian (C:223) ilmoarks {15lecimres)
21 Bivariate disinbotion. bivaniate frequency distribution, bivaniate frequency table,
cofrelation fable and contingency table,
32 Correlation ecatter dincram and iiz ments and demerit=
3.3 Koarl Pearson'= correlation coefficient: derivation of limitz of correlation coefficient
and eifea of change of ongm and scale, aspmptions pnderlyine Karl P
correlafion coeificient
34 Rani corveisfion cosficient destvation of Spearman’s mnk correlation cosfficient
{ontiad and tiad rases) lmits of rank corveldtion coefficient

Paze 5



. — / 7 q
Uikt Curve Rtting and Regression Analysis (W lZmarks LIS

lecmres)

41 Concent of corve fiting

42 Method of teast square, most plansible valies

13 Fitting of polynomials (1t and 2nd degree)

44 Regrezzion : Linear and corvilinear

45 Lines of regressaon (for two variables), interpretdion of slope and intercept, and their
uges.

4.8 Regmesion coafficient and its properties

Imit_§ Limit Theorems fm 12 marks (15 lectures)
31 Canchy Schwartz and Chebychev’s inequalities and their applications.

5.2 Convergence in probabilty, almost eure convergence

3.3

15],:;31; law of laree nomber (Bernoulli and Khinchin) and their applications, Strong Law
Largs Number (Statement only)

=N
&

onvergence in diztnbution, convergence of mean sgnare

Uentral henst theorem (iid cose) - (De-Moivre- Laplace, Lindebers Levy) with
. - | - - ) J ’
tinstyation and theiwr application to standard distributions

L
L]
4
h
o
-
"~
|

Tinit-a Finite difference and numerica anaiysis-I (FIA9%236)

B marks {15 lectres)
Bazsic concept of finite difference theory
Operators= ~= and E and their relations, condruction of diagonal and horizontal

27y
[N S

difference tablez determination of the values of nth and (n+1 ;[“ degres difference of
the polynomial of degres n (Theorem with proof).

Concept of interpolaiion and extrapolation and their importance, derivdion of
Newton = forward and backward nterpolation formula (without rem ainder terme),
Constiuction of divided difference table and itz properties. Newton's divided
difference interpoiation formula and Lagrange’s interpolation formula for unegual
intervalsfwithout rem ainder terms)

Mumerical integration, derivation of general quadrature formula.

1310 and 380 rules of numerical integration

R
Lo

ity

I} e
=

.-.,.
L
-

RN
iy

Dednction of Trapezoidal, Simpseon’s
from general quadrarure formula

M E,’

-— - —_— - dem = - ) Pl Ko b R




Prochepd
Paner-1i
STA: 202 (1)

Woll Mark: 2=
Pass Mark: 10

21 Na Tonie No. of experiments

i Kar| Pearson’s Correlation coefficient 2

. ‘\pearman s rank correlation coefficient 2

3. rﬁtmg of ix and 2nd degree poivnomial ;

3. Fitting regression line (for 2 vartables) 2

3, l':ztsr‘p_ olation 4

2, Nemerncal mtegration 3
Totsl 15

Dasrusnons

iy IG SOlVe 2 expermenis ol af F experiments

i) Eaci expsriment camies S marls

MNote ook carves § marks

W Fiwva vooe carnes 3 marks

Books racommended:

1. Goon, Gupta qmjD aveupta : Fundamentals of Statistics, Vol.1& 11, The World Press Pvt.
Lid.. i\olk

2. Goon, uupta and Das cupta . Basic Safistcs, The World Press Pvt. Lid. Kolkata,

3. SR Chalravarti r‘U\I iy Basic Stafist izs, So-uth Azan Publishers Neprlht

4. JWEKapur & H C Saxena: Muatkemadcal Jafizics,5.Chand & Co.,’\Iew Delht

5 T Medhi: Sanstfoa Merhoss, W 1ley Faztern, New Delhi

5. Snedecor and Cochran « Stafiss :m .r‘pjfgmom' Oxford and IBH Publihers,

7. Mukhopadhyay, P. : Matremancal Statistics, New Central Book Agency, Caicutta,

8. &£.C Cupta and VE Eapoor: fmzo.’amu nfals of Mathemalical Fatistics, Sultan Chand and
Sons New Dalhi,

& Hogg. R V. and Craig R. G Srroduction ro Markematical Statistics, Maclillan
Publi shing Co., New York.

10 Mdond & i wd(vm,rbﬂl,_..ﬁm and Boes D.C. K. : Introduction to Theory of Statistics,
McGraw Hiil and nagakuaha Ltd. London.

11, D. Freedman, R Pizani, R Purves: Natistics, Viva Books, New Delhi

12 Scarborough, LB: Mumerical Matheratical Analysis, Oxford and IBH

13, Gupta & Malik: Calouins of Finite Differences and Mumerical Analysis, Krishna

Prakashan Mandir, Meerut.
14 Kalyan Kr. Mukherjee Muomerica! Analvss, New Central Book Ageney, Kolkata

8 . 36t 8 AT B A ST 5 VAT AN 30 A YT 0 ot b il . 57 Gl sl s i i e i i 50
2vilabus BA/E.Sc. Statistics-2012-13 Paze 7




Noanimuy University
BARSc -1
Semester b

Statistics
Paper-ITT (Theoryy/ STA: 303

Full Marks- 75

Pass Marks: I5

Appraximate lectures: 00
e 1 Discrete Probability Distvibutions (BPIM360) 13 marks (15 lectures)
1.1 Bernouilitrial Binamial distribution - derivation, properties and practical applications
12 Poizzon {hsf_r‘zbutim {as a limiting rcase of binomial), properties and practica

T\Tnltmonnal Geometric, Hypergeometric, Negative binomial ), derivation

1.2 Rectanconlar
of means, variance and mef of these distributions,

Uinit-2 Continnous Prohahilty Distribmions (TPRGIQ) 13 marks (15
lacitrac)

2.1 Distributions: Uniform Laplace, Exponential, Cavchy, Beta (both first and second),
Gamma, Wetbul; derivation of first two moments and mgef ofthese distributions.

I Normal distribution: definition, mean, median, mode attiles, mean deviation
variance, moments, points of inflexion of normal curve, mef and characteristic function
of standard normal variate, importance and properties. (w1thout proot/derivation)

nit3 Theery of estimation-I (FE(N 339) 12marks (15 lectures)

I'--...,'l
a

'n

3.1 Concept of parameter and statistic, paramefric space, problem of estimation.

3.2 Types of estimation’ Pomt and interval estimations

23 Criteria of a good estimator- unbiasedness, consistency, sufficiency and effictency,
with simple examples.

34 Methodz of point estimation- Maximum likelihood estimation (mle), least square,
moments

3.5 Propertiez of m1e. (without proof), applicaion of the method of mle and method of

moments - for chiaining estimates of the parameters of binomial, Poisson and Normal

distrbutions,

Svliabn= BA/BE.Sc. Statisties-2012-13



T" % ¥ 4 R = el 2P \
Lats! Sample Snyvev T (RS 3P Bmarks (15 lectures)
L1 Intraduetion coneept of statistinal nopnlation and sample.
=Y e o »
47 Difference between censue and samplie survey, advantages ot sample survey over ceneng
and viee verza,

Prineiples of sampling theory — validity, regulanty and optimigation

Lo

Lo

Principls steps invelved in a large scale sample survey, preparation of queshonnawe and
schedule, sampling and non-sampling errors

=
I

Some sampling techniques : purposive, quota, snowball, volunteer | simple random
samphing, stratified random sampling, systematic sampling. cluster zampling, muoltistage
samphng, multiphaze samphng (no theorems)

4§ Simple randem sampling (with and withoot replacement) © technigues of selecting a
random sample - lottery method & pse of Random Number Tables, estimation of
popplation tofal and mean, variance and S.E of the estimates, unbiasedness of sample

mesn for the population mean, meriiz and demerits, comparicon of simple random

]
|f!|:|
i

"k
b
2
17

o~
o
-
-
]
B
"
i
'l
el
[
L |
I
L,
e
Ty

'1:::
N
[sN]
Y
]
=
T
5
[

imif = Theary of Atiributes (RA332D 12 marks (15 lectures)

-

: freguency, reldtionship among differert class frequencies (up to three

lof pperator to find the relation between frequencies, fundamental

iy 3 atributes). condition for consistency of data.
33 nce and azzociation of two attributes.
34 Yule'z coefficient o azzoctation ()

12 marks (15 lectures)
wee of vital otafietics. deficiencies of censuz and

= i 4
regyotvation system dafa

5.2 Measrement of Mostahity rates — CDR, ASDR STDR

33 Complete Tife Table — azmumptions, description and construdtion
24 Ststienary and #able population (concept only)

8.5 Measwrement of Fertility mates — GFR, ASFR, TFR

6.6 Measurement of reproduction rate — GRE, NRR

a7

Togiztic curve- derivation and ite fitine by vaine Pearl and Reed method and its uses in
hopnlation projection

e ey il

vliabus BA/E.5c. Sratistics-2012-12 Page 9
<+



Practical

Paper er-111

YTA: 303 ()
Full WMark: 75
Pass Mark: 18

G No,  Tonie No. of experimente

1 (_*L;‘_.ii‘i--ﬂ_f:} of epalitaive data and coefficient of asmocidion,

independence of attribmtee :
2 Mortality and tertality vates #
5 . Congtrartion of complete Tifs table 2
1 Population erowth and projection(including logistic curve) 2
5. Selection of simple random zample by nzing Random Number Table

and refimation of population total, variance and %.E of the estimates 3

8, Fittine of Binomial and Paiezon distribntione .
Total 15

Mustruchons:

1’} To soive 2 experiments out of 3 experiments,

1/ E;*.f:.ﬁ'e aexperiment carvies 9 marks

11y Mote Booik carries 4 warics

¥/ Viva voce carres 2 marins

Books recommended:

1. Goon, Gupta and Dasenpta : Fundamentals of Statistics, Vol. 18 1 J, The World Press Pyt
L td.. Koikata. '

2. Goon, Gupta and Dasenpta : Basic Hatistics, The World Prese Pvt. Ltd. Kolkata

3. SR Chakravarti & N.Girt: Sasic u;ﬂﬂmi 5, South Astan Publizhers, NewDeihi

4. .T.N.Kapur & H.C Saxena: Mathematical Satisfics, 85.Chand & Co., New Delhi

S, JTMedht: Srafisfonl Methods, Wilpy Eastern

0.  8.C.Gupta and V.E Kapoor : Fundamenials of Mathemaiical Jatizics, Sultan Chand and
mong, New Delhi. |

7. S.CGupta and VK Kapoor : Fundamentals of Applied Statistics, Snlten Chand and Sone,
WNew Delhi.

8. W.Cochran: Sampling Techrique, ‘Vile'e; Eastem, New Delhi

Q. Sukhatme, PV: Somple Survey: Methods and Iis Appilications, ISAS, New Delhi

1

0. DarogaSingh & FS Chaudhar‘, Theory and Analysis of sample Survey Desg, Eule;,

Eastern, New Delhi ) |
i1 A oy rIeda‘, at & B.K Siha: Design and | 7f.a rence i Finite P OPULATION mm_ﬁlmg, John
Wiley & Sonz Inc., New York

MMM
e Fage 10
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L. F{f_‘!‘ or R A Kt Aty d1eal Tahlos ¥ Py

i B8N aatues I K

alogreal Aoviepitieal and Medieal Recsnrh. Oliver

H"'y
2o Pargon K Tahlas for Statistical and Piometrician, Pavt Tand 1. Cambridos Unyversity
Prpas — -

S Pryde T Chamber's Saven Figure Logarithm ic of Number Upto 10000, W and B,
Chamber | td

Manipur University
BAB.Sc. -1
Sem ester-4

Statistics
Paper-IV (Theory) / $TA: 404

Unied Sampiing distribnfon-T (ER(1rtddD) 12marks (15 lectures)
1.1 Conrent of sampling distribution and standerd ervor (SE), 5E of mean and variance of

sl (o et A AT a2 ) N

i

normal diztribiatson(wath dervation)
2 Dhsinbufion of a rendom sample from a continnong digtribution of iid. random
variabies Xy, X, X,,.

L,

. i et = B ol e ;
1.2 Distribution of ned = ¥, (% — )" for 2 randon f'am;\’e from normd peopulation
azing orthogonal iranstormation, independence of x and 2°.
o Lo : <72 - - 3
L4 Sampling disinbutions @ ¢ F, X¢ diskibutions (without derivation) and Fizher'z Z-

tranaformationfatatement only) and te aonlications

Thit-2 lestingafb ﬂmﬁues&s -1 1W Imarks (15 lectures)
e

L

2.1 Etatiztieal hs,'p:__i_ e "ﬂﬂplé and compesite, nuil and altemative hypothesiz, one md
fwo-tarfed test. non-critical and eritical region (acceptance and rejection region), level of
sgnificance.

12 Test of a dtatistical hypothesiz, Type I and II errovs, p-value, cize of a test, power and
povver Tanetion of a test,

13 Concept of test of significance, assumptions and their validity

w
Svilabu=s BA/B.Sec. Statistics-2012-13 Paze 11




V4 Laree sample tet B\ 7‘ _
inet tor differenes of two proportons

) et ‘\{‘.;q\‘u}.\ ‘l“ t\:\m‘-f'(,\p 1\;_:"}
(0 fost g sgle mean () fest tor dufepence of two means
e Vosting of bypotheses - 11 (F(20s U46) Pmarks (13 lectures)

U1 Applivation of tdistatmtion

l\ f‘\ '2 \&\( ‘*n\\\t‘\ ‘\\\\ ;‘1
1) test for diTerence of two means (ndependent and not independent samples)

1) e for sample coarrelatton coetlicient
D Appheatton of Bdistribton

s

O tast Yor the quality of twe population vanances

LR Y 5 . . - -} N .
>3 Apolication of X distribution:
1) test Yor populadion vartanes Hy: o=y,
T of woodness of fit (1st ond Ind degree eqpations, Binomial, Potzzon and Normal
distiibutions)
1) test of mdependence of attributes
- . " \
34 Application of Fisher's 2 transformation.  To test ) Hy . &4&
Unie-d Time Sevies -1 (FSQ &@',\) 12 marks (1= lectures)
41 Inrraduetion and impartance of fime senes analysis, components of time serjes.
42 Additive and multiphicarive models of time series.
43 Objective of measuning trend, measurement of trend by the methods of eraphical, semi-

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

Unice-3 ANOVA & Design of Experiments- 1 &WE@M.}@ 13 marks (15
lectures)

31 Apalvsis of vartance. fixed effect model, estimation of parameters by the method of

least "\Quare with special refarence to one and two way classified data (one observation

per cell}
T2 Design of experiments, principles of design of experiment- randomisation, replication

\ . -

d local control,
“RD_RABD (one observation per cell) and its statistical analysis

b
P
~

B

Si-llabus BA/B.Se. Sratistics-S 01.. 12



Tinie-6

0 oa
e -
-~ a
A4

h Index Nombare Li4 12 marks (15 lectmres)

Introduetion rept _‘1*'_‘..‘ @ wﬂ'ﬁh'ﬂfi i the construction of index numbere

MRL Y

il

Laspevre's Paasche's | Fishet's I‘vi:it‘i:‘hall Edgeworth, Dorbich-Bowley index

numhbere

Requirements of a good index numbe — time reversal test, factor reverzal test and
by

civenlar test Faher's index number’s reveraibility

Constriction of whoiezale and cost of livine index number

BaB.5c-0
Paper IV

L2

I
FEE=5
R

L

(]

i

I-M

L)

f:"a'
‘..-I
L) |

P
=S

3

=

.

2

5} -

A B

=3 sne
5 R
- .

T l a7
decor and Cochran | Srafistis
&
i

___ﬁ_.!ﬂ_, and L T‘i.__z“\.g_;ﬂﬂf

7, The World Press

i e Tt 3 L. e AT aer-Tiailas
-'.fuu.x_-ll SRR AECE AALOENG &K LG MNewDelt

= e —
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BA/E.3c, Statictice-2012-12 Fage 1

-
4
=t



ot e ot Shadistios, Sultan Chand ang

A CET "‘\l \Ir I\ ‘\'\;!:‘\‘\“ H :“\‘ny!\lpw_-lﬁ‘.'.'.f,'
= A \-! |
‘\\\‘“J l;l" " [‘l ‘h‘ I L TENIL ;I ’\‘i .\'\\\' \ e mend s, \\"“FY I‘.l\i*‘ er, N‘-_s“' l)\‘“n
i Vol \\'l\\v wne LS "‘-. $adii ‘ l:‘j“ oo : T Mop) ! Y !
N l“,\ .‘u»:,‘..\‘. -‘»'*.‘*J.f" ‘l CENAT R e ¢ \\“ “Hli“ \ ‘f' A ‘; "-""'"3\‘-""1‘-"'- N"“‘" ‘\,1_1" I”'”“‘" It “"I

Pablhe Nm\‘ el e
R W Vederer Ovpemiennnd Dt Phean and, Lpptioanons MaeGiraw Tl

L0 Das & Gy Do g ‘l“‘\\ ' z""'\\““““‘*“‘" Wiley eastem, New Dethi
tL vox & Cochitan :’*\:-c."m aial st i l’u(\h ahune Honge, New Delbn

NMandpur University
HoARSe T
Sem ester 8

Statistics (Honours)
Paper-V(Theery) » STA: H 201

Full Marks - 100
Pass Marks: jo
Appreximate lecoares: 100

Tmig-1 Net theary snd Measure (TN Q}ﬁﬂ) 1§ marks (18 lectures)
1 Set, types of set, operations on sets and thew propetties (wath proof)

Dlntervalas open, closed, halt open, halt” cloged

U Countably and nneountable sets open and closed sets, compact et and thew elementary

e S

properhes.
Datinition of feld ot sate, siema-tield ond thewr elementary propetties,
15 Meazura measure gpace, lementary propetties of measre

| —
A

it Basic Mathematics (WM ALY MW marks (18 lectures)
U Convergence of sequence, Canchy enitenon
20 Infingte sentex Cavchy eritenton for convergience, geometie setjes, convergence test of

oy AEHIVR T Seryed h\ (1) m\mnmwun test (1) C mnh\ aroot test (1) D Alembert s ratio
tast (1v) Rashe's test (application only for the above tests)
Y Altermating series test of convergence (Letbmtz teat), concept of absolute convergence.

conditional convergence
24 Lagrange'smethod of determyimng multiplier

.'Uablm l‘r\:‘h..u. Statetics 2014013



[
e

Nean Vaine Theorem of differential calenlos,

16 Riemann inteovability

D7 Infwute and improper ntegral (concept only), Gamma and Befa tunction and thew
elementary properties (with proof).

Tmit.3 Dieterminant and Matrices (POLLHSH3) 20 marks (18 lec tures)

41 Determmants defimtion as a funchiion of itz element, addition and subtraction,

properties (withont proof)

42 Minorz and co-factors

23 Matrices- defintion typez addition andmultiplication.

34 Adiomt. tranzpoze, determinant of a zquare matrix.

33 Inverse ronl of o sonare matrix

Thied Compnter Progremming I (€BC0:-HERL) 26 marks {13 lectares)

L1 Introdurtion to r:i_vmput_er romputer generations, classification of computer- (1) All-
purpazs and sperific purpose (1) Digitd, Analeg and Hybrid 11) Wotebook, perzonal,

workstations mamnfame system, super computers
12 Baszic computer orgenization; Input unit and itz devicez, output unit and itz devices,
LT’T:, storacs unit, Arithmetiz Logic Ungt (ATTT), control unit, system board
157 Ny m ;_ Oy - FART ROM: C‘Ef:ufldﬁ'ﬂ mem ery
3 Eefrware: mtvpduction ayetem software, application software.
44 {fs}zzzgutﬁr' lan mmm:maf:h ne language, high level language, compiler, interpreter

=t

4 1
L} =3 f --.—1--‘.

|'-E

SyELe

!-.<

,converzion of decimal to binary and vice-versa,
inaey arithm efic- addition, subtraction and complanent
4.8 Intsrnat - ‘s'rri'f'r-fm ciion, Internet Service Provider (ISP), WWW vwebpage HTML  web
brovezer, zearch engime, Web browsing/ net surting TP address. domain name.
47 Conrent of © W m{iu i, desldop, toolbar, takbar, folder, icon, cregtion of filez and
Tolder, My computer

L2 Tszez of MESENCEL for: drawing charte calenlation of sum product, guotient
Tmitd  Computer Programming 1T (CPE2- B 20 marks U
factmves)

%1 Programmmg with FORTRAN 77 - Algorithm, Flowchart, Source program, Object
program . steps Ior commptiation of FORTRAN Program

General appearance of a FORTRAN program, Execptable and Non-Executable
datement:. FORTRAN Chararter et

vlabuz BA/B.Sc, Statistic=-2012-13 Page 15
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tablez of AND. OF and NOT. operators

Statements Unfor i output o ateﬂlﬁ‘ﬂt READ and WRITE, Idea of format,

| =]
-k
=
[t
1 wgion
Pt
|“'|

. _ unconditional GO TO statement, IF
ical IF statement, Simple and ne;‘:‘[ed blogks : IF-

disy

 THEN- f_:_{EIr- HEN-ENDIF, WHILE-DO statement;

DIMENSION statement, Input of one and two

L
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b
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D.ADSe, T
e £5 er- X

Siadsa inmml.rs;

-1 Norm ol and Rivaviate Frobhability Dictibu tions A )
0 moarks (20 lectores)
T -

~ormal distribution: definition. derivation a@ a limiting caze of binomial distribution,

mean. medan, mode, guatiles mean deviati of, variance, moments, pemff-‘ of inflexion
Sl nomnal carve, mgt and characteristic finction of standard normal variate, importance

of marginal and condiional memn =nd

==F
lackwell theorem(Statament maly),
Rao Ineuality (special caze of iid

=ficient (one method of

abtaining a:-s:zfif: snca zzﬁ'_‘* confidence interval for mean and var 1ance of normal
diztribntion
__ee——a-—a-_ —— iy T e e T e S e R R S
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”" ay iy 24
Wmarks (22 1lecqy
Tmdt 3 ﬂp-f:]"“ of ¥ 0 erim Anis- 1! {DWW Ires)

b oyt ifY,
3 -1 sty tral -__.-;.-_,'; ¥, alv=ls .»_—.

rofbarng treatmen! means

32 '\‘w-mc ﬂlﬁf h’-\r’nn”l‘": e M cqqc' nhk'P["‘.‘aUOn for ( i, PBD II—RD . te

13 bactonal experuments, thew advantage and comparizon with simple experiments.

2 Analyzie of "‘2, 2-", and 2+ factorial axperiments appliedin RED.

3.5 Cone _ept of 22 angd 23 factorial experiment (without analyst ), a7 a3l
3¢ Confaunding in factorial expmmenh ( Total and pattial confounding i 27, 27 and 2*)
3.7 Concept of confounding in 32 and 3° factorial ex wperiment ( layout only)

18 Split plot tachnigque ‘lpplled in RBD (without analye1s)

1% D

Deserption of drip plot arangement 10 RBD (without analys1s)
riez of experiment (without analysig)

(O]
I sl
Do}
I
T

nit-d Crrrelation and Curve fitting (€CH: H 9608 20 marks (20

431 Rhipltiple and partial r:«__relaii__n( for three vartables), their coefficients and properties,
vazidnal end itz oroperties, variance of residvale.
L2 Muinnle and partia f:?-t‘zﬂa_ic f‘hr:wv in terme of total corvelation coefficients for
13 Explamed sndunexniaimed variation coefficie dezemz ination.
14 Intrarciazz correlation coefficient {derivation ) ts itz
45 Coreelation ratio {derivation) and itz properties,
45 Peoreonian svoem ot _F 1 5] = ] : s ~
L& Peorzonian zyzem of curve- Pearzomian general differential equdion and derivation of
Pearzonian rurves of Type 1 T and ITT
47 Drthoconal polynomial - it importance and derivation of otthosonal polynomials
Tl F o 5= T L 1
mif & Samnling T 3’!._ Bnfion 11 (@(W;;@{ 20 moarks (20 lectnres)
3.1 Dertvation of t, F, X* 7 digtributions, shape of its curves and its properties
32 Theoremz of X2 digtribution
5.2 Relation between t, F and X2
34 Derivation of zampling distribution of zample total correlation coefficient and zample

Books recommended:

1. Goon, &.Jupta and Dazgupta | Fundawentals of Safidics, Vol | & 2, The World Press Pyt
Ltd., rwn-.am,
2 Bertrand I Hanszen & Probhakar M. Ghare, Ouaiity Control and Appiication, Prentice Hal
of India, New Delhi
3 IN Kapur & H.C Saxena: Mathematical Zatistics, % Chand & Co., New Delhi
— -
Svilabu= BA/E.S¢. Statistics-2012-13
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1.1 Riost powsdnl crifical region (AMPOR), Nevinan-Pesrson lemma and s Fpplicaion in

Sy ERETI TG = FRT fhae £g . =% - - . g
SORIMNIATIcn O DPLE IOF [eFnng simpae nohesis 8o T Siminie o 5 :
2 or festing mimple hypothesiz acaind simple alternative for
2 = T TEELT 1 T b ] = N

hmnomial Poicoon and nommal ageivibiions,

3 B Theilnmn of cariay ddcdlainens. Aormosin gt ; o
13 Definttion of order sahisfies derrvdion of the disribution of rth sampie order statistic

and joint distr 'i_if_-_ of ¥ and 57 zample order statistics
iy =T -
g T 5 =
atiate disinibution, Bnn tesf, median test
sy 11 fest

T- s < P LJL T o 3, nY T ' = ; W £

nif ] Stafistienl Omality Contrad (SQUHAI]D) Wmarks  {I0lecinres

2 4§ T R = Dol w5 ¥ ©~ LRyt o :

21 Introduction. meanine and purpose of 3QC, tools of ST, 3-sigma control limits
= I L =
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LR - Dezeription of Rertifying Samvpling Inspection Plan, conzumer and

producer ¢ sk explanation of the terme - AQT TTED, ASN, AT] OC A0Q, ADGL
finterpratation only)

1

Oneration of sinele md dounble samniing mepertion plan detersination of 0 and ¢ for

m\gi =ambling plan, cotparizon of single and double sampling plane (ncloding tlow
rharts)

Ohiertive of measwing seazonal vanstion and meamrement of zeazonal variation by the
methods of swaple averages rafio 1 g

Obiective snd measnwement of eyelic movements by the method of residual approach.

Soeneer’z 15-point and 2 1-point formnias and thed importance in determining trend and

£ = = i ) Lowk £ M 2 2] -3
{2 oin pracimon due fo sirafidiestion: propofionsl -mé ontimnm in comparizen with
bt 5

ot o ab o 1 i i1 =i+ FEPo £ s k3 - 1 P
Svatematie sompling (lineary: technygues of s*-:.:iem_‘-" sydematic sample ma#z wmd

i @ * Pl - 2 .
demerds schmdion of nooul :
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ratio Eﬁﬁ‘l""'?fi% Approxunaie vaniance of ratio estimator, advantages and BPPﬂf’m‘m
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e

s CTIEN. i F rpos i " i
sstanaiors(in ,35’_:;.}. piaz of 1 gn: sion estimator, sampling vanance of
regression estimator,
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! Qﬂ-:‘:ﬁﬂ;‘:hng errors Sewee and

» NON-FEnonse eiyors,

Fage 21
4



Unit-2 National Income & Deman
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sd PO

d and Supply Analysis (NADSY: A 656 )
20 marks (20 Jec tures)

chall (11) Pigou  (11t) Fisher

; t v Lar

Defumtion of natonal nmmneb_g (1) Mare ' |
Dhif¥arant ranrent AF natirmal meome (a) oress national product(GNP) (b) net national
Different concent of natin z

:;r'i)dui‘f (INNP) d(
Mothads of sctimation of national and the difficulties 1n methods (a) cutput method (b)

meotne method (¢) expenditure method

Importance of national income

Supply and demand function — infroduction, demand and zupply law, demand and
aupply corve, demand and supply fonction, price elasticity of demand and =opply and
their significance. demand and :upply function with constant price elasticity.

- of data required for estimation of elasticity —family budget and time ceries.

thod of estimating demand functione- Leontiff’s method (from time seriez data) and
"z mehod (from family budge data)

taww and Engel’s curve Paeto’s law and Pareto’s curve, corves of
weentration, Indifference curve, properties of the above curves

a
=
I‘I::
O
[

Iy

B .E
(=)

v 'J,g L
'3‘.: =3

I

i"n
Dﬂl

cmmendsd:
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‘—5

Ll [0

wl

t

.(:l"l f-‘" [-“ !‘r\."

0 ..-]

]

bed b A7
on

e
R LA

L||.
v"‘l I

on. (supta and Dazgupta © Fundamentals of Zratigics, Vol. 1& 11 The World Press Put,
., Eolkata.

a BV andCraic R G

)

o

-';3, n.

)
f.l ¢
Al

: Introduction to Mathematical Ztatistics, MacMillan

hihiis %)11_0’1 0., Mevy York,

I N Rapoor & H.C.5axena: Fumdamental of Mathewaticol Stdfisticr,

Iiller and Frend : Moderm Elomentary Hafisfics.

‘edﬂ:nr and Cochran © Srafnstical Methods, Oxtord and IBH Publizherz,

"Did and VR Kapoor | Fundanenials of Applied Satistics, Sultan Chand and Sons.
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I € £y
& n:‘w
s O
e
¢
£

o
1
Lk
i

'

b

.l

N

.'._':-_--Epf_"f:*fi Fimdnpentals f‘;‘f }Qfﬂfﬁ'wmgﬁ,ﬂﬂ ~Frfi o g, Cultan Chand and

L
L} 5 p
o

|
—‘I l.
|3‘. h"j__
H
!\ﬁ.l
.f;?*

———— i

5 Hedayat & BX Smha: Design and Inference in Finite Fopulation Sampling, John
Wiley & 5ons Inc.. New York

W.Cochran: Sanpling Technoue, 'FJ'i ey Easztern, New Dethi

Sukhatme. BV Zamwle Survev: Methods and Itz Applications, ISAS. New Deihi
Daroga singh & F5 t_,[.au{iﬂdiﬁ,' neory avd Analyiz of Zample Survey Design, Wiley

J

.

‘f'J

Foatern New Delhi

AL HJhmﬂan : Mac: -E: now s Theory, Vrinda Poblications, New Delhi

ML Sheth: Macw Zzonorics, Lakshmi-Narayan Agarwal Edocation Publisher, Agra
HI Abhuja: Modem Econcmics. 5. Chand | Mew Dellu

RD.Gup_ta . Fevner Fort-Feyneaan Eoonomics, ﬂah,an Publizher, Mew Delhi.
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Eook Agency Kolkata
11 IP Guilterd & B Fruchter: Fundamenrals of St

ner tn Fovchology and Education,

1! HATaha Uperanon rersarch An Srrodustion, Prentice Hall of Tndia
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i A '“,\':- i
Setester V'

Seatistics (Pags) v \ M \‘(w 9,{:‘:
Paper-V(iheoryy STA: 501 ) -
Full Marks - 7% R [z (C 'm)
Pass Marks: 25 '2,. o
Approximate lectures; 90 ‘7{ . N\N'F he s

Tt -1 Racie Math e aticg M‘E{)

L1 Bet types of eot, operations on sete and their properties (with proof)
L2 Intervale- open, clozed, half-apen, half-closed
i

2 Conntable and vnesmtable sets, open and closed sete, compact gt and thew elementary

MOH P?Ti 2
==K

_______

14 Convergence of sequence, Capchy criterion

Jomele
U]
g

inite zenes Canchy criterion for convergence, geometric series, convergence test of
pnr‘:ih\-’e term series by (1) compartzon test (1) Cauchy s root test (111) D' Alembert 's ratio
2xt (1v) Raabe's test (anplication only for the above tests)
1.6 Allernating series: test of convergence (Letbmtz feat), concept of absolute convergence
ondifional convergence
1.7 Infirte and unproper itegral (concept only), Gamma and Beta function and their
elementary properties (with proof).

r"‘.'
-b

)

1 Computer Program ming(m
11 Intreduction to compufer, computer generafions, classification of computer- (i) All-

purpoze and specific purpese (1) Digital, Analog and Hybrid 111) Notebook, perzonal,
workstations, manframe system, super computers

[

2.1 Basic computer organization; Input vnit and its devices. output unit and it devices.
CPU, storage nmt, Arithmetic Logic Unit (ATU), control unit, system board

Primay menory- RAM. ROM; zecondary memory

13 Seftware mtroduction, zystem software, application software,

Computer language: machine langnage, hich level language, compiler, interpreter,
assembler

numbers: binay numbsr svetem  conversion of decimal to binary and vice-versa,
hinary arithmstic. addition, mbtraction and complement.

¢ Introduction Internet Service Provider (ISP). WWW webpage, HTML, web
. 23 ' r o S ?

© cpared o= X “ATR i ol ar] i
2r, zearch engine, web browsing/ net surfing, IP address. domain name.

Creliei
Svliabus BA/E.Sc. Statistics-2012. 12 Page 27
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Cancant of 0 Windoyes dm:l:xfnp toolbar. tezkbar, folder, tcon, credion of filee and

folder, My compntar
)R Uses of MSENCEL for drawing charts, calenlation of sum | product, quotient

Unit - T Narmol Probability Diseribu tion(SCIPAEH)

31 Normal distribution: definition, derivation as a limiting case of binomial distnbution,
mean, meckan, mode, quartiles, mean deviation, variance, moments, points of nflexion
of nomal curve, mef and charactenstic function of standard normal vartate, importance
and discusaon of properties (with proof). |

2.2 Brvanate random vanable or vector (X.Y) - discrete and continnos

3 Joint probabilty fonctions- mass fonction and denzity funetion,

4 Jomt dstribution fonction- its propaties (without pmof)

Marginal and conditional distributions
Independence of random variables

Tmit—IV  Theory of Estimati m(ﬂ‘éjl{&ﬁ\i)\

41 Minmuem Variance Estimator (MVE), Rao-Blaclowell theorem (Siatemen

MVUE and stz untqueness, (with proof), Cramer-Rac Ineguality (zpecial caze of iid
* 80 (wath proof)

4.2 Inte:\-'al estimation, confidence interval, confidence cosfficient {onz method of

obtaining confidence limits), confidence interval for mean and vaiance of normal

distribution.

(it — ¥V Desisgn of Experiments{BLRIA)

Dtz oahistical analyziz, advantages and disadvantaces oritical difference for
comparing freatment means,

[
| e
|—4
'%5
L

g
/2

- e

Fan.toﬁa} sxparuments, thew advantahe and comparizon mth Ampie experiments.

L7
R

Missing plot technigne, one missing observation for CRD, RED.

LA
[P

34 Analysis of 2land 23eactarial experiments applied i RBD.
33 Conespt of 24 and 23 facteria experiment {without analysig};
38 Confounding in factorial experiments { Total confounding in 22 and2%)
.7 Series of experiment {without analysis)
I — m—————————————————
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mit - 3 >amphing Hotrihndon{3THB6#)

11 noft F N ol e o
] Loft, F, X7 distributions, shape of it curves and it ¢ properties
2 £

ki, i

1 7

ilmit 0 Stafistical (mality Comivol{SOERS6T)
31 of 8QC, tools of SQC, 3-sigma control limits

and interpretation of control charts for - mean, range,

-

! »“eciﬁ ves and number of defects per unit(fixed & variable

==

-

2% Product comirol - Deserintion of Rex:iifiri ) :ampin nepection Plan, consumer and

L evpianstion of the terme -

a'i) m

L,LTFD, ASN, ATI OC, ADQ, AOQL

24 Operation of single and double sampling inspection pla an (including flow charts).

Tmit T Cevelation (CORBEEH
31 Mnlfiple and partial comelationf for three variables), their coefficients and properties,
vexydnal and it properties, vanange of residuale.
12 Maltinle and partial co eiﬁﬁmﬁ: cefficient in terms of total comrelation coefficients for
3 variables . |
3.3 Intraclasscorrelation coefficient {(derrvation) and its limits.
24 Correlation rafio {derivation) and its properties
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Uit IV Operagen Rer.«:e:m‘cix{i’.}ﬁsr
L1 Oevein and development of OR. importance and scope of OF.
10 NModels of OR - 1conie, apalogne and mathematical models
13 Flements of LPP, formulaion of LPH
L4 Solutson of LPP by graphical method ( for 2 variablesz)

43 Solotion of LPP by simplax method

Umit-V Psvehelogical & Educational Stanstic{PES: PV

21 Introcuction, companson and combination of exams and ranks

32 Normalised zcala

3.3 Mentst measursments- IC (ronstrnetion and standardizgion of tedt) Simon Bing scals

34 Methods for the sstimation of ted, reliability md validity, Spearman’s two factor
theary - -

Thit - \T Indian Officinl StatstesTO8: P54

atistical sygtem in India CR0

General of Commarcial Intellice

Natisties Tabowr Burean Army Est bietieal Owoamestion (features of the oroanizstions

and name of thewr ﬁu{u'Mﬁ-}:} on 1*,-*_..

82 Dhuscossion on the official statistic

821 Censna typez of cens

fypes of data el
B s N ‘_ TR - . T
222  Apgrienltural Statistiee T
sres srea nhder
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