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Subject 31—~ Revised Syllabus for F.Y. B.A. Statistics
——————— and Mathematical Statistics.

In pursuance of the derizion taken by the University
authorities, it 1s hereby notified for the information of
11 concerned that the revised Syllabus for F.Y, B.A. Statistics &
Mathematical Statistics 1s as given in Appendix 'A'.

The revised syllabus will inplemented from the Academic
year 1996-97.
S The Principals of all affillated Colleges In Arts,where

Ftatistics & Mathematical Statistics is teught are requested to

£ this Circular to the notice of all concernsd

L=

foT Registrar

pbring the contents o

students & Teachers.

Ganoshkhind,
Fune-411 007,

Ref.No. CBS/Stat/851
Date ;3 20,.7.1996.
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To,
The Principals of all affiliated Arts Colleges.
Copy £.w.cs. to for information.

1. The Dean, Faculty of Science.

2. The members in Statistics.

3. The Controller of Examinations.

4. The Director BCUD

E, The Diroctor, Competative Exam,Centrc.
&, The Dy.Registrar,Examination 1,2,3,4

7. The System aAnalyst, Data Processing Unlt.

8. The Dy.Rogistrar (Admission)

g. The Asstt.Reglstrar {(zamission}
10, The Asstt.Registrar (Exam.Co~ordination)
i1. The Asstt.Reglstrar (Exam.B & T. Unit)
12. The Asstt.Registrar S5trong ROoom.,.
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Pavar - L : Deicriptive Statistics :

Objectives

The main ohjectivz of &his course d5 to stucdeats wilh

some Wasic concepts in Statistics, will be introduced oo
some slementry Statistical methods cof Analysis of datea. »

At tha znd of this course ascudents are expected to be able
to compnbe and interprete (1) varicns measures of csntral
tendency, dispersicn, skewness and kurteosis,(1l) teo compute the
correlation coafficient and }cgreseiou cogfficients from
bivariate data and {iii) to compute the index nunbers and
alsg L3 babulate and’analyse data partaining to attributes.

Conkants

1, Introduction to btatisties
1,1 Definitions : Webster's Bowley's , Yule and Kendall's and
Seoristts definitions of Statistics,

1.2 Importance of Statisties.

1.3 3ecope 03 Statistics @ In industfy, hiclogical Sciences,
Medicel Sciencss, Heonomics, Bocisl Sciences, Managerment
Seiences. '

1.4 Statistical organisabicas in India : C30, ISI, NUZ BuTeaw
of Feonomics and Statistics, their names and functicns.

2, TPopulation and Sauple
2 4 Wotion of & statistieal -opulation, typos of popwlations
Csnd a Sample from a populaticn with illestrations.

2.% Description ol simple random sampling with and without
replacannt  {SRSWR and SASWOR), stratified rosdom sampling,
systenatic samplimg, cluzter sambling, lwo stage canpling.

3, Typzs of Statisticsa). Data :

3.1 Attributes ; nominal scale and ordinagl scals

Tariublus : diserets and continucus variawies, »uw cetal

P,
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3.4 Classificabion : Discrete fregnency distribution, continuvous
frequency distrithtion, inclusive and sxclusive methods cf
vlassification, cunula.a. e rrequencey distribution, relative
t'rac  ancy.

3.3 Graphical representation of statisticnl data ¢« Uistuesram,
freyuency palygon and frequency curve, ogive cuarves,

3.%  Examples and prublems.

Y, Tabolation

b1 Pefinition of tubulation

L,2 Construction of stetistical tables ; Parts of tabls, ruies
of tabulation, uses of tabulation, Consztruction ol tab.es
with one,tws and three factors of classifications.

b.3  Reguirsmeubs ol a gnod statisbical table,

.l Examples.

5. Meassures of Central Tendency ;

o1 Concept of central tendency of statistical data : stakisticel
averzge. HReauirements of a good statistical average,

9.2 Aritmetic Mean (AM.) # Definition effect of change of
urlgin aznd scale, combined mean of a mummber of groups,
rnerits and demerits.,

Geumetric Mean (G.M.} : Definition , merits and demorits.
. Hurmonic Moan (H.M,) : Definition, meriis and demarits.

5.%. Mode : Deliniticn, formula f-r corubation {without
derivation}, graphical method of Adaterwliuaticu ol mode,
merits ané degirits. .

5.6  Median : Definition , formula for compubation (withouot
derivation}, graphical wmzthod of detarmination of rediazn,
marits and demerits.

C.7 Brpirical relation betwzen mean, medlian and mode.

5.8, Partiticn Values : Quartiles, Deciles and Percentilss.

5.9. welghted Meuns : Welghted 4.M., G.M.and H.M,

5.0, Situations where one kind of averase iz vwrafarablae Lo othars,

W11,

EXomples and problems.
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Measures of Ddspe¥sicn

Concept of disnersion., onecuirements of a good smeasure of

¢isvpersion. " b

Hange : Dafiniticn, merits and demerits.

The Seml-interquartile range {(gquartile deviation).

Mzan Deviation : Definition, merits and demerits, minihal
proverty {without wvroof)

Mean ‘Sguare Doviation : Defianition, wminimal ~roparty of
m2an Square deviation, variance and standard deviation
Definititn, merits and demerits, effect of change of origin
and scale, statement of combined verlance and standard
deviation.

stsuiute and relative measuras of dispersion, coefficient
of guartile deviation, ceoafficient of variastion {C.V.) ¢
Tramples and Problems,

Moments .t

Moments a bout an arbitrary constant

Raw moments (& r) for ungroupad and grouped data
Cantral moments (mr) for Ungrouped znd grﬁuﬁed data.
Sheopard's corrections, effgft of change,of origin and
scalea.

Felations between central moments and raw moments.
Lxanples and Probloms.

Skewnass i

Concept of skewneas of g frequency distribution, nositiva
skewnzss, negative skewnesg, symmetric freguency
distribubtinns.

Dowley's ecopefficiznt of skewness ; Proof -that Sowliesy's

-

conaefficient of skewness lies baetween 3t to 1.

Harl Pearsan's coel{icient uf skaswneass.
Foezzures of skowness based of momonts.
BExamplzas and Problems,

Kurtosis

Concepts of ~uriosis, Leutolurtiec, Mesokurtic and Platyhurtic
froguency distributions ,

Meesures of Kurtoesis based on moments,

Bxarpless and Problsms.
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Correlation

variate data .

Concept ol gorrglation between two vuriables, positive

1.3 Seatber diacTen, conclusion about the type of corrsl - ticn

18,4
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1.2

frem scatter disgranm.

Goveriance between two variables (M qq) : Definditicn.
conputation, effect of change of origin and scale.

Karl fearson's coefficient ¢f correlation (1)
Jefiniticn, comoutation for ungrcuead and group data -nd

interpretation.
rroparties (1) - 1 T + 1 (with nroaf).

(i1} favarient teo chango of origin and scule
{ with procf}).

Snearman's rank correlation coefficient : Definition,

comnutation and interpretation {with and without ties),
gerivation of the formula lor without ties.

Simrle numerieal examoles

Hegrassion .

“ines of regression, fittiang of lines of regression by
the least squares method,

Ragression coefficients (b yx P xy ) ¢ derinition,

comoutatipn Sroverties : (i) byg 0 xy = rE
(11) by By 1
iii} byx = p Y., b - X
X Xy ==
¥
iW) a@ffect of change of origin
4and scale

v) fngle between the two 1lin2s
of regre&ssion,
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11.4

(=N
1.1

12.2
12.3

Hobe i

t-q-_l_')-1

Explained ané unexplained veriation, coefficient of

determination,
Howlinear regrasslrn : 1) Sescond dagree curve,

il} exponential curve of type y = ahx, fitting " of
such cu.ves by least sguares mathod,

Hiamples and Problzms,

Thaory of Attributes

Attrilmutes : Wotaticn , dichotomy, class-fraguency, order
of eclads positive class-frequency, negative class-ireqguency,
Ultimate elsss—~frequancy, relitionships among different

class—irequences ( upto bws abtribotes). )

Concent of indevendence and assceiation of two attributes.

Yule's coefficient of asgociation : Definition, comibutation,
interpretation.
Exarvles and Problem=.

Index Mmwer

fleed of index number, general problems in construction of
index number,

Comrutation and interpratation of price index nimhers
Lzspeyre's Paasche!s and Fisher's;%index niumbers,
Numerical pronlems should have reference to real 14.7e
situtations,

Eooks Hecommended

Cocn, Cupta and Dasgunta

Fundamentals of S5tatistiecs Vol. I & II.
S.t.Gunta .
Stativtical methods.

‘Enedeocor and Cochran
tetistical Methods.

Croxton, F.E.and Cowden, D...
Applied enral Stutistices,

Wedker and Lev.
Blemantary Statistical Methods.,
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"iserete Probability and probability Distributions.
Sbjectives @ -

e main objective of this course 1S to introduce to the
spydents the basic concents nf arobability, a;iomatic tnaory
~f ;rebability, concent of random variable, probability distribution
cuniveriate and bivariabe) of discrete random variables,
expectation und mements of probatility distributicn.

Jy the end of the course students are expected to be able
1) to distinguish between random and nonrandom experiments,
ii} to tind the prebabilities of events,
iiiy to obtaln =« nrpbability distribution of random variable

{une or two dimensional} in the given situation, and

Lt

3iv) to apply the standard Aiscrete probabiiity distibutions to
diffarent situations.

Contents

1, parmutations and Combiaations

1. permutations of dissimilar pbjects taken r at a Lime {with
AT without rapetitlens). n, =n__ (without proof)

T (p-ry ¢

el tercutations of n objects ant 211 of which are 2ifferent,

"3 permgutations under simple reatrictions (eivcular permutaftlons
are not expected).

1.4 Combinations of ukjects taken frow n objects. The
notaticn (gl = g-Pa-- .

ta gl = ppgIpy  (withoud proo f)

1,5 Simble examnles

g Samrle stace and events i

2.7 Trperiments anti rapdom experiments, [deas of deterministie

and nondeterministic models.

#.2 pefinitions of (1) semble Space j {ii) Aiscrete .- - —
=ymple sp.ce @ fiolte and eoursably infinlte,
3117 event ,(iv) elamenktary event, v} wcertain event,

wnd vi) impossitle event

2.3 Zonzept of oceccurrence of an event.,



5 L Union and intersection of two
{i) at ileast one of the given
gvents, and (iii) ailg -~ the

of more avents. Cecurrence of
events {i1i1) nene of the given

ziven vents.

[

.5 Matually excivsive events, complamentary evenits. (denowe

cemplement of event A oy A}

1
(S

Symbolic representation of given evants and demcription of

gvants given in symbolic form.
HExamples and Problems,

Probabilily

tlassical definition of Probability.

Probability with reference to a finite sample Space i
Probability assignment approach. Probability of an event,
Equiprobable sample SD.CE, probability of an event.

ixioms of probability.

rrobability of union of two avenls

L Lad L
" . -
| L9 SN

L Lat L
L R vl W

P (4 UB) = P (&) +pP (B) - B (& B) (with proof
Stataments of extensicon of this rezglt to union of threco

or noreg events.

3.6 To prove (i) P (A} =1-P(4),(11)If & =3 , P(A) P(E).

3.7 Bxamples and Problems.
L. Conditional Probability and Indevendence of events
4.1 Definition of independence of the two avents

p{a By = P{a) PF(E)

' -]
.2 pairwise independence und mutual indenendence for thrae

gvents.
4.3 Definition of conditignal probahility.of an eveut.
L.k Multiplication theorem .
P{ i By = PLA) F(B A} X 4 B
h.5 Bayes theorem - v e
I}, 5 Bxamules and Probleams,
. a - -
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Univariate Probability Distributions : (Defined on finite
sarple soace)

Dafinition of diserets randot: variacle.

Srobability mass function {(n.m. £.) and cumilative
distribution funetion (c.d.D)F(.) of a discerete Tandor
variable , properties of c.d.f./d.t.

p.o. . of o functicn of a random variable.

dode and median of a univarlate diserete probabilily
distritution.

Examples snd Problems,

ubvariote Prowability Distributicnos : (Defined on linite samvle

sm.ace)}

Dafinition of 2 two-dimensicnal giscrete random variaoic,
igint pom. £, and Jednt d. f.

Cumputation of probabilities of pvents in bBivari.te

probapiility distributiovns.

Conceptsd of marginal 04 cenditional probabillty distribhutions.

Tndamendence of two disorebe random varlables.

Probuhility distribution aof functions of Jointly distributed
rantom varizblas.

Bxamplas und Proolens.

Muthem:tical Expectation.

Dafinition of sxpectation of a random variable, expectnziion
of a function of a random yariible.

D=finition of expectation in bivar. ibz distributions.
sheurems on sxpectaticn of sum and oroduct of two jointly
distributed randomn varisbles. :
conditional expecfation in piv:riate probaility distrivuiions
Definitions of mean, varisnce of univariate distribntions,
rtfact of ahange of origliu and scale on mean and variance,
netinitiens of conditional mean and variance in hivariaste

Aistrisutiens.

nefinitions of eowariance and correlabtien coefficient in
hivariate distributions,

Listrihctien botwesn uncorrelated v.riawsles and indepandent
variahl es,

y

(!
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Dofinitien of raw, central and factorial moments of
univariate protrability i Sv+hgtiens and their interrelations.

Definitions of raw angd central moments of bivariate
distriboutions,

Examoples and Probiems,

Some Standard Lizcrete Probability Diztritutions.
Beraoulll Distribution : p.o.f. mean, v-.riance, moments,
distritution of swn of independent identically distributad,
Bernnimill variates. |
Pritolw discevele distribution on inkegers 1 Lo n @ pom.f.,
Nean, variance, sitnatious vhere bhis ﬁistrihutionaTiS¢s,
Finomial Instvibntien @ pom. . (P(r,n,p) =(0_) p r (1-p)n-T),
= > ll_ )
winouwial varizte X- Bin,p), recurreuce relation for
suwepossive probawilities, compntation. of nrobsbilities of
dilferent events, mede of the diaztvilmtion mean, variancs,
momonts, skewness (comments when » = 0.5, 8.5, p 0.5},
addltive property of bDinomial varlates, distribntion of
i, given X+Y =n, where X and ¥ are independent B(n,p)and

Rla 2, variates,

Rypergreomelric distributlon:

M {H—I“':}
() 'n-r - ?:5_11,27....,. n e M whichever 15 2wa1Y nrp

p.m.f, ., computation ol prohatbilities, situations where this

distrihution is applizalle, hiwaaisl atrerosiumabkiou to

hyperpeeomelvice probakllities, mean and varlanane of Lhn

~distriknsion.

Ixanples and Problemnd,
BOCES BROOMM LN R

Hogg, E.V.and (raig, R.G.
Trimcduction to Mathematical Statlstics.

Hoei, P.G. o
ITntrednetion to Mathematical Statistins,

Felicr, W. . |
Tntrodouctivn to Frobability Theory and dts Anplications,

Voi. L.
Meod, AM.. Greywill, ¥.4,  Pees, D.C.
Tntreduction tv Theory ot statisbics,

ey etion to frabability and Statishical Aoplications.

—— K
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