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SylL",bu.s F':Jr F,Y,b.i,," Statistics bJ be i.r,IDl[):"ent.ed

f"":J>"', June .199fJ.

?a!1=T - I : D2~~riptiv,o 3L,tistics :

objectives

The T!min ob,icctiva of tllis C8urse js to students l,JiL~

somel.",sic concepts in 8tatistic3, will be introQuecd C0
some slernentry Statistieal methods of Andlysis :>1'data. •

'"'G..,.>- At the end of this course 3\;l;de'1ts are expected to he able

tD can;p'ltu and intcrprete (1) vdri("ls l!leasures of central

tC:l1drJncy, dispersion, Sk"'WCl9S5 and kurtosis, (11) to cnmpllte the
•corrcl"tion coafficient and regression coef:ficient.s from

bivariate data ani (iii) to compute the index n~herS ana
alse to tabulat8 and'analyse data p2rtaining to attrihutes.

Contents: •
1. Intruduction to bt"tistics ,
1,1 DiJ[initions : WabsteI"s0J,:ley's , Yule and Kendall'S and

Secrist's definitions of Stdti!Jtics.

"•. 2 Importance of ~1tntistics.
1.3 Scape os .statisticS: In industry, biological .scisHces,

l~e(Jice..l Sciet].c'3S, _",,'connrr,ics, Soej,al Sc:l,enees, ~lfl.tlage:r-ont

1.4- Statiat.ioltl org"misatio'lB in India: csa, lSI, N:';SilLr~O'll;
of EC;Jrnmics OlndStdtistics, their names and f"nction~.

2.
2. 1

Papulati(!(\ and S'L'liple :
NotIon of a statistical. )oplllation,

ann a sample from a POplJlatian ',dth

typos of ';JOpuldtions

illustrations.

2.2 :i:lescription 01' si.'nple random sawpling ',)ith and I-lithc,ut
rep.l"cemr.t (SRS\IRand S~S',j0R), 3tr"tifi.ed I'o.dom sa'llpling~
sy:>telG.tic sar::rlil'lg, cluster sampling, two sta~e sa.'l",pling.

3. T:iP;'-Sof statistic",]. D",ta :
3.1 Attrlbut",s : nominal scale and ordinal scale

'Ihri"bl"s : discratcl and continuous v3riu~es, :P~IW iat.3.•

• • ::>. ••
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3.2 Classification: Discrete freqnency distribution, continuous
frequency lli.istribbtion, inclusive :'\nd exclusive ~ethQds of
ci,l.%i fie:; tion, -cuo,uL," L>" l'requ"ncy dis tribution, ,eLI.tive
t"r<Jc.uC1:JCY.

3.3 Gr3.phical represent:;:.tion of st-,-tistical Oat" : lJist:,;;r~n,
freL[lJ.ency polyg8n ",oct frequency curv", "give curves.

3.4 Exampl~s and lH••..,olems.

4. 1
4,2

4.3

Definition of t",bul2.tion
Construction of st-"tistical tables: ?arts of tar)le,
of t",buJstion, uses of t,).hllJ"tion, Constrpction 01
with one, two <lnd thrae f:..ctors of C.lR,5sifjcatiorJs.

Ex'1r.1pI es •

rules
t:1b .es

J

5.2.

5. 5.

5. Ne~\sures of Centr:JJ 'i'enriency ;

').1 Concept of central tendency of st:>,ti,r;tic:ll il<it:l : st.,t1,stical
averOlge, Relluirem,mts of a 'good st'ltL,tica~ average.

Aritmetlc ~j83.n (A.M.) i( Definition effect of change of

urigin 3n. scdle, combined me"Hlof '" number of groups,
n€rits and demerits.
G!lOlnetric :.I<:an(G.M.) : Definition, merits )nd de'llorits.

g,~rmonic :'lcan (H.H.) : Deflnition, merits anlll1demerits.

Hodo : Definition, forrtlllJ.a f~r COl"""'utJ.tion(without
derivation), gr;,.phical method of (latfll'L!l[J.qtiolJ "r I''''''''',
merits "nf! delT,iri ts.

5.6 M8di;;.n; Definition, fonnula for COffil,ut.1tion ('.,JithDut
derivation), gnlphic;l1 w"thorl of .et'JTTI",in'ltj.on of t'8(ji",n,
marits and demerits.

•

5.7
5.1.
5.9.
5. ,0.
3.11.

El"npirical relation bet,,'8en Dean, m8dian and medel.

Partition Vllues : QU.JrtU",s, DacUe!; anu PeI'ceutiJ.'1s.

~eight~d M~~ns : Weighted A M., G.M.~nd H.M.
Situ"3.tions 'o'here ane kinn of ~,'(er"l"e js 'lr"f"r"h] e to otb.d.TS.

EX3Illples ,lOll. problems.
,
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6. _ ~;e3Sllres of Dispe~siJn

,
•,

6. -; Concept of dis;Jersion. ;,<.(.L;irements of a g::>odmeasure of
d.isuenion.

6.2 Range: Dafinitian, merits and dem'3rits.

;;;.3 The Stmli-interqll.artilu range (quartile deviation).
6.~ ~'jsi,n Dflviation : Definiti.on, merits and demerits. mini!:!."u.

pI'opert:r (vithout proof)
5.5 Nean'Square Doviation : t'efi~i-tiotl,minin3.l "rop",rty of

ffi~ansquare deviation, variance and standard deviation ;
Definition, merits ~nd demerits, eff2ct of change ,~for'igln
and scale, ;; t:dtement of combined V[:iance and standard
deviation.

Mo;nants

Absulute a:1d rel",tilre l[sasures of dispersion, cooffl"ic'lt
of quartiJe deviat.1on, cQ",t'fi,(,icnt of v'J.ri",tion (C.V.) ~
EX8Jl1plGS<lod Pro[llems.

•
,

ungrOUDed and gr:'uoed data.
effect of change, of origin "'ad.'

}'lOffi<,nts " bout an arbitral"y c[)Qstant
R,l-".,'l[o~ents (:r, r) f:)r une;n)ur'ed an. groupe. <lata

Cantral moments (rur) fDr
ShepoiJrd's c:lTrections,
scale.

7.4 Relations between central moments and raw moments.
7.5 Examples dnc Problems.

- 6.6
~

6.7

7.

• •i. I

7.2
7.3

e. Gkewness :

1.1 Concept of skewness of a frequency distribution, '1ositivl:l.

skewrJ2ss, tlBgativo sk,n.mes.s, symmetric frequency
distrib"tinns.

D.2 30"dleY'5 coeffici2nt of skewness: Proof .that 3~'",ley's
cClefficient of ske.,me[;s lies between 1 to 1.

3."3 K-"rl P"'r.rs('ln's coefficient uf skewness.

a.t; I.ea~ures of skewness base. of T~omcnts.
~.5 Examples and Problems.
9. Kurtosis
9.1 Concept:; of "urtosis, Ll')utokurtir:, MesokurU,c and Platylt:urttc.

fT»quer,cy dis trlbltti"ns ,
9,2 He",[;ure~ cf Kl.lC"to~is baaed en moments,
9.3 Exsn,pli's and Pro blems.

. .4 ..
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1'. C~orrelat1on;

1'.1 jivnr1ate data

1'.2 Concept of correl"tio!1 between t,,'Q v>iriClb186, positi,"!

1".3 S~att,n' diasnUl:, cYlclusifJn about the tyoe of corrool'ti,,'l

from sC<i.tter di~;;ram.

1'.4 CO'hriance between t\.lO v'iriables (i4 11) : Definitj0n.

COfl.rutatiof1, effect of change of origin and scale.

,'";;5 Karl learson'S coefficient cf correlation (r) :
Ji2finiticn, CO::lQut",tion for l.l<1l';rOlmedar.d group o:!t.a "-,nu

inter;:-ret().tion.

•

•

(with nroe>f). J
(ii) itlV,~rie'lt to chango of origin and sC~lle

( with Droar).

1'.6 Sneann9Jl'S rank correlation coefficient: Dei"initiQ'1,
C()fI'.'Juteltionand inter?retation (with and without ties),

oeTivation of the for.-:lllla for without ties •
•

l' 7 Si~lple nU'flerical exa'TlDles

"1. Hegr8~sion:
-,-:.1 :"1085 of regression, fitting of lines of regressioTt by

the leu;,;t sl!.Udres methJ•.
. 1.2 Raf\ressio:1 coeffj.cients (b Y" b xy ) , del"inition,

comoutdtiQo ?l"DDertles , (:I) b:r~b 'Y = "
( ii) b b 'Y 1yx

J ,

iii} byx := r _:i_, b := r
x xy

y

~~frect of cha.nge of origin
dnd scale
Aogle bet,leeo the tlW lines
of rcgrtlssion.
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EX1'lained ani'. unexplElin",d Variation. coefficient of
jet efr.:tirwti::Jn.

11.4 ;,0-.1108ar 1"8gr8;;31:;0 : i) SSc:lod d",gree aur'/e,

ii) exponential curve of type y = anx, .fitting 'of
:'Juch CLl.ves by least sqlhr,,!s method,

11.5 };;';:<1L~"ples and Problems,

,2. ThBory of Attributes:

12. 1 AttrllllJ.tes : :,otation , dichot"my, class-frequency, order
of class posith-e class-frequency, negative cldss-fre4.uency.
l!1-tln8te cJ.5ss-f!'cquoncy, rC:'1;tionships among d1,fferent
cl",;s.,..frequences ( upto to.,=,<l,ttrihLlt,es). ,

12.2 CO"lc<,,,,t "f independence and associdtion of tv,'Oattri.hutes.

12.3 1111<01'5coefficient of Cissocidtion : Definition, com"utation,
interpreta tion.

12.4. Exarr.1]les ,~ndProblems.

,3.1 Need of index number, gener'l.l prohtems in construction ot'
index nL.illlber.

,

•

13.2

1"0 te

1•

2.

4,

5.

CotnTJLtt"tiOrland interpratation of price index rJwnhers:
L",speyre's P"Hl.sehe'::;nnd FiSher' 3,' index numbers.

: NumericB.1pr~nlems sh~uld helve'rererence to real 11,1'l'l
situt",tions.

Cooks H()commended

Goen, Gupta find Dasgllpt(l.
FunCamentdls cf Stdtistics Vol. I & II.

S.P.Gupt"
Stai.iLticdl methaas.

'Snedocor and Cochrao
St"cistical ~;ethods.
Croxton, F.E.and Co,"'deo, D.,:!.
Applied Ger,ral JtOltistics.

',,'c.iker dnd Le",.
Ele];lent",Ty St"tisti""l Methods.
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81scrote l'rorlitility "P.",probability Distributions.

Jbjectives :

'rhe main obJective of this course is to introduce to "the•
.:;tudents the hRsie concaf'ts "f ~rob"bility, axiomatic t'r!8,:,ry
of ,.'rcbdhility, conceDt of random v,ri"ble, probability distribution

~univeriate "or! bivdridtc) of riUcrcte random variables,
expectdtion ..,nd r:lcments of probacilitr distribution,

;',1 the end of the cuune students are expected to be ",hie

i)
ii)
iii)

iv)

to dHtinguish between random and tlonrando:n eXCleriJnents,
to find the probacilities 'Jf events,
to otJt"in d ,!robabD.it:t distribution of random variable
(une or t.,10 dimensionsl) in the given situation, and
to apply the standarol riiscret" prwbtd',iiity distibutlons to

eiff'arent situations.

Contents:

1. permutations <'IndComhinations :
",.1 permut,jtiorls of dissimilar ob;iects taken r at a time (with

ar withoLlt re]Jatit~ons). no '" n (without proof)
'I' -(ii::r) ,

',;1 Parrcutations of n ohjeots not all of which are ciffBrent.
'.3 Permutations under siIople reoltrictioliS (circnl"r permllt"tiOl"IS

are not expecteol).

Combinations of
notation (n)",

oltjects

"o F-(r.:r)

taken fr<:lm

(,Ii thollt

n objects.

-proo n .
The

:.5 Sin,-p.!.eexamples
~ 8000me sp',ce and e'lf;Ont:,;:
;!.1 Z:;:-perirnerltsani rannum r:n;yerrnents ,IdeaS of deterr:'inigtl~

anol nonoletel'Q1nistic models.
:,.2 Definitions of (i) sa!O;Jle space; (ti) Giser-etu '.,

...•,,!Ilple 311,08 : finit8 'Slndcour";sbJy infjlljte,
ii11 event ,(iv) elernmt.-,.ry event, v) certain event,

",nd vi) imposs1.tle event

<!oj Con~ept of OCClJrrence of an event.
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2.4 Union and j.ntersection or two of n;ore "V"iltS. OCCUrI'e'1C2 C'f

(1) at le2.st one of the given events (i,i) nen8 of the given
events, "no (iii) :'1::;'2-; ,,0 L~e given v(lnts.

2.~ ;~utllally axel-c.si',e events, c:.mpler1entCiryC-Jc:).ts. (dance",

Cl'mpl8Jl1ent of event A by A)

2.6 Symbolic rCrre5ent3tio~ 'if gi"H,m evants ,,,nd dencrir,tjorl of

e~'ent5 given in symbclie form.

2.7 BX6!:1plesClnd problems.

3. Probability

3.1 Classic-u Otdinition of Probability.
3.2 probabilitJ• with reference to a finite sample 5"p",ce:

C probability assigrunent ,,,-]:'oro,,-ch. Probability of ml event,
3.3 r.;quiprobahle smnr>le sIHce, probability of an event.
3.4 Axioms of prob"bility.
3.5" prubability of union of t,w events

P (A llil) " P (Al.: +,F (D) - P (A B) (with l)roof)

StatamtJnts of extension of this result to Llnionof thro2

or more events.

3.5 To pro'/e (i) P (M =1_P(A),(H)If A =13 ,PCA) PCB).

3.7 Exarnpl()s and Problems.

4. Conditional Probability an. IndeDendence of events

4.1 Definition of indap"ndence of the t''"o events

peA 13) = peA) PCB)

4-.2 Pain-lise indepen'dence :..d1d

eV2nts.
4-. 3
lj .• 4-

D"finition 0 f cGoditiond. .
If,ultiolication theorem

•mutuaJ. inde:'Jendence for thr'l6'

proba"il!ty.of an event.

peA 13) '" peA)

lj.5 Bayes theorem
1+,6 Exarr,-oles and Proulams •

F(B A)

• •
• •

• • ,
•• u ••
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Univariate probability Distributions

sample sp(l.ce)

(DE:finE:don finite

6.

". 1

:) . ')

').1 DafinitLm of di~cretOi r",ndorr. l/"ri_,.01"'.
j.2 ?robahi1ity m,,-S$function (':l.rn.f.) and cumll1.ati'J'io

distribution flJoction (c.d.f)F(.) of a di"c~de T.•'1dor

y",ri",bla l [Jroperti2s elf c.d.L/d.1.

).;. p.O. f. of J. functiun of a random vOlrb.ble.
;; i+ i1:;de 8nd medi",n cf a lJni'Jb.riate discr"te probability

dii;tri1::lJtion.
EXttl!',plas--,od1'1'0blems.
"tv&r"iate Probability Distriblltioo5 : (Defined on Unit'.", S::ItlI':'lJil

"'T',.,CB)
D"finition of':! two_dimOillsionaJ.aiscr",te ralllloID'Jariaolc,

joint p.m. f. "ni J""l'ut d. f.
Cuml)lltati')o ')f probflbiliti"S of cl/"nts in bil/dri_le

pro 0,-,-oi1ity dis tri butioOS.
6.3 Conc"pt5 of m",rgin:;l,nd conditional probability d:i.strihutions.

6.1, Tnd2'""md~nce ,~f twa discrete random v",r1-1blas.
6.5 Pr'o!J.',bHity di3tribution of functions of jointly d:Dtributed

ronaom v",-ri",blas.
'S.f, EX'lJ1Iple" 'J.nd probldllici.
7. 11>.>-t.hem:.ticalExpl)ct"tion.
7.1 D2fini tion of ;:;xp8ctation of a ranctQrnv3riable, exp,;lct"tion

cr' a function ";)f a rand:JJ1lv",ri,ble.

7. 2
7. j

7
7. it
'I.e;

'I. G

D",finition of f1Xpi:ct",tion in biv"r::',t" distrihutions.
~he()re:ns on 6X-pectatic,n of sum anll -.)roduct of two jcintly

d1,stributed r'l.mIQ;nv..•ric; bl,=~•
Condil;ional (;Xp",ct:",tion in biv,:nate prCJb,,-ility distri.ut1.on-S

Definitions of mefln,.'l"riance of univariate distri1lntions.
Effect-, of nhanr,'l of ori~ifl and scale on mean and va,i,cmcc.
:Jct'initi.ns of conditional_ mean and variance i,n bivari.:<te

'"_istriltut i.ns.

-

7. '; Definitions of I'Olfariarlce 3.nd corr8J,atiorl coefficient in

hivariate ~1istributions,
['istrihcti.n botween uncorrelateti v_.ria.+BS and jndC"pen<:llmt.

v(lridhl es.
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.. 7.C Dcftniti.n of raw, central a!ld factori1l1 moments Df
(mivar:Late pro~abtlit~. I".;' :-,.<'h",ti.ns and their interrelations.

D"finitions of raw and centr"l mo:nent,;of bivari.'lte
dis tri bl1tions.

7.1t1 Examples and l'rohlem.'l.

~ Sonl'st"nnfU"tl Lj3crct.e PI'obabiItty :;)j3tl'ibutjons.

:::.1 Bornoulli Distributi:;,n : p.o.f. r.Jean, '[.,ri~lOce, moments,
distritution of S1UJ! of indcponri€mt irlenticaJ.ly rlistributad,
Eern,,"',-l.-L vari"t.es.

8."

l'Uit"ol.]tJ ,ii.-",.'"L<J dL,t.1'1bution on tntcg~c" 1 to n : p.m.f.,

~lea.n, variance. Sit.""l:-;,,"C ,.:lm"" I.:lJisdist.rihution arises.. ~
I'inr>mi"l lJi"!;l'jl1l1tion : p.m.f. (P{r,n,p) =(E!_) p r (1_;J)n-r).,
,inolnif'~ ~'aTL<te X- B(n, p), re<;urr".WB r!1.l"tion for

sll",",ossivo prob",.U.it.j,'I', c01"lmtiition_ of -:>robabiJ.iLics or
j-"t'forcnt e"lents, moue of the U1.3t.1'j,!'>"tj'--,IJ,mcan, 'larian<;o,
memonts, ske,mas,; (<;0=ont5 when, '" 0.5, 0.5, p '.5),
addttive property 01 bino!"jai, variates, dtst.rl,lmt,iOlJ 01
1:, given X+Y =n, \oIhers A and Y <ire independOllt B(n, p) an']
F(:l 2,P) v",riates.

1.4 H)'"peI1icomotril: distriblJtiQn:
~l (ll-I',)

(I') n r r=1I 1 2 n -,1'M whid,c"<>r 4" .~"'''.'1"1'!' (\:=r) =c_~ = -._L_ .•=_.:' , , .•.•••
p.m.i". , complltation of IJrDh",ldlit.ies, iJituati.ons when:: thj~

dtstri"utivi'I is appIt.-)",I,l ", ";'''''0,),,1 "1'l--"J.'"''i,,,,,~.i"lJ to
\-'_ hYi'8.n;CWn1ctl"lc l-'l'ob<l,lltt.ies, mean and v"r1an,.,,,, "of t,l",

,J.j f' tt'i 'I\tion.

~" '" Exar.Jples anJ i'1'oblews,
roo KG rm:":()JJJ1E.N ,.EJ

1 .

2.

J .

5.

Hogg, F..V. ani Craig, R.G:
Irt~uJI:"LilJTl t." M"4',\>cm,,tv)r,l st.utJ.stj.cs.

Hoel, P.G.
Intt',-"llh;tton to }\"them.:l.ti<J"l E:tatist.i"s.
}<'o,lLor, W.
IntroJuctlun to .'rabability Tbeory anu lts A"r'ltc'ltions,
Vol. 1.

M<"oi. A.M.. Gray.iil, ~'.A.. F'O':SI.D.C.
lntrodlJ<Jtion tv Ih~ry of St,,,,tlS .lCS,

Meyer. P.L., t, c" t. t'r~l '.',<)l.l.",~t.j"n~.Inirudllction 'to l'l'or-"hil:i Y a"', "' .•" ".s u,,~ ,
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