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inifion, formula for compnidion (with derivation), sraphical method of

determi "-i'.'ﬂ:?‘r;}.;;de merits and demenits, its applicafions
24 Median - Detinition, formnla for computation (with derivation) , eraphical method of

determinzion of median merits and demerits, it anplications.

13 Empirical refation between mean, median and mode.

25 ?-‘sﬁii'mﬂ Vahies : Cuattiies, Daciles and Percentiles, their anplications.

17 Geemetric Mean (GM.): ﬁﬂfhitw“ merits and dements, itz applications

18 Hermonic Mean (HM.): Definition merita and demerite s applications

29 Relstion betwwesn AM. GM _and HM - '
230 Weighted Meon : Weichted AM  GM. andHM

Aeasures of Thenasion AN S Pmarks {15 lechares)

neent of dispersion c:hm’as:m sHios of g sdeal measive of d :.zspawia
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o i
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i

=7, h‘ﬁ:&;& Linnmgion mertts and demesyts
33 Semiintequatile range (Quztils devidion) -
34 Nesa devision - Defimiion, merite and demerits - minimslify property (withent proot)
33 it squars deviation - Definition, mitdmality propenty of mean square deviation

i pract), Variance and stevdard deviation - definftion, merits and demerite.

cfted of change of erigin end scale

3.6 Determination of variance of a combins series <5
37 aspes of divpersion for sompatizon © coefficient oiange, ,ueﬂmw of ozt

s#tion end coeificlent of mean devistion coefficinnt of vmvistion (N
Tmitd Roments --,:‘b U, iImarks (18 Tactures)

11 Rawmaments for frooped snd ungouped dafa
42 Momentz about an ebitrary constant {or gronped anid unzvouped data

43 Cenpal mows eis for oronped and s erouped data, F¥act of fchange of origin
anc seale, Bheppard’s corveciion fiw moments npto ’f'e =th erderiwithont proof)

L0 S
43 Relaions betwzen cenlral moments ondravem oments Gito £ urth order)

s
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I
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symmetrn irecpency didibution.
3.F Bowiay'er ﬁbrhx of drevimesz
51 Eari Pearf:c_eg s coetficient of dewnsgz =, e ]
54 Measures of shevmess beved on moments 2
335 - Concepts of luntosk ieptokutic, mesokustic and pletvkurtic freqency digributions.
56 Measmres of kustosis based on manenis
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11 Debmition of random vaishle
12 Types of random variables. discrete and continnons j
1.3 Probability Density Function (pdf) and W‘uf— azz Fuaction (pmi) and 2

propertiss

1.4 Distribution fimetion(dD of arv. wd it= propertiss
1.5 Joint disiribuiion, marginal and condiiondl :.:ﬁnbutmﬂ and #s properigs (withont
pln:;:n E A
18 Todependentry.’s paiv-wise independence and mutual _t‘udEpEﬂ{!ﬁﬁEf for 3 events,
1.7 Balation between pdf and distribution finction {40). o
1.2 Transformation of rv.'s {upiso 2 «v's) Jacobian of' 2 ransformation.
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= = .1 " e
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22 Prohabilit 7 Fenerating finctiag ffm m&acrﬁ. £¥) Bﬂd f.; “cé.{i_:a*
24 Momentefrom mf u;i_fis_ : 1) Exponsion method (i) Differentiation methad,
23 Reision between moments and cumulenriwithond proofs unto Sourth order
28 Cha _ttexi' He fanction snd ifs propertisstwithont p”mt“i
2.7 Mathematical expactation ofary. and iis properties
¥ Ea)=3 #iE(am=a B(X
2.8 Additicn and ‘si..itmf"‘sﬁioﬂ hecrems of expectation
2.8 Variance and covas BT Y. 8 of linear fogena
2 _]l".-.ljﬁ-"{_ &, ¥rhi=Oovy (5%
'51':-:'3.-'--3: gy
v} Vatianes of the s B8 variancs of the AifF s
vi} Standardisad eandom varishie,
igir 3 —arreistian (C:21% 12 mavks (15 lectures)
31 Bivariste distribution. Bivanate freg quency dsrivption, bin 'ana:e ﬁ’EfBIE"!E"E‘ fable,

correiation table andg cmnnﬁe::eﬂ, @mble
37T Corrslation spasear A and B e pn g demer s
2 Earl Pearsoa’s comvelation costiicent: derivation of limiss of cosrelation coat¥cion:
and effec of change of engm and scale, asmmotions underbeing Karl Pearngs
torrelation cosfhicient. :
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41 {loneept of curve fitting
42 Method of least ast sgmare. most piaushble values
43 Fitang of pelvnomials (ist and 2nd deges)

Regreesics - Lmearand corvilinea

|
<o

45 Lises of regresmon (for two variables). interpratdion of slope and infercent, sad their
Bees

19 Hegreceron coefficient and ite properites

Unit 5 Limit Theorens (B 12250 P marks (15 lectorss)

31 Canchy Selvwartz and Chebyshey's nealities and thelr applications.

2.2 Coavergence in probabilty, slmost sure copverzence

33 Weak jaw of large nomber (Bamoulll and Khinchm) and thew applicorions, Strong Taw
o L aige Number (Statement anly)

34 Convergence in distsibution, convergence of mean syuare

33 Central Tomit theorem (iid vase) - (De-Moivre Laolace, Linddbers Tevy) with
silusteation and theis anplication to fandad dissibutions.

TUnitd  Finite difference snd namericd analves T (THRTE26)

Seait

P marke 718 boinreg
0.1 Basi concept of finite difference thsory
5.0 Opsrators = and E and their selafions, condriction o dagenal eud homizonial
diffsrance tables, defermination of the values of nth apd fae-1 )0 deorea differspes of
the polynomial of degree n (Theorem with groof)
Concept of intersolstion sad extrapolation and their impatance depivaion of
Newton 2 forward and backward mterpolation fonmula (without rem snder terms),
5.4 Congrnetion of divided difference tshle and 2 properiies. Newton's dividdd
diligence inferpolstion famuls and Lagranggglinterpolation formula for stizgual
miervalsiwithout remainder tarm =}

6.3 Numericd infegrafion. derrvation of zeneral guadans formula
6.6 Deduciion of Trapezoidal, Simpson's 1/30 G ang 380 rules of numerical integration
from gensral qpadramre formula - .
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miti iscrate Probopdity Disiribudons (BFDGHE) Dmoarks (12 lectures

il Eﬂﬂ-}LiiiEﬁaLE:nﬁ'ﬂi disteibution © derivdion, propertiss 3_1uﬁr1:,a£maﬁpiiw_vm

12 Pomson disivibufion {a¢ a limitiay case of binomial) properies and pragical
appiteations

1.2 Rectangniar Muitinomisl Geomdric, Hypftesometric, Nesative bingmidl ; derivati
of means variance and mof of these digributions

tnit 7 Cantinmons Probabiie Disiribntons iﬂ?ﬁ:&é@ il moarks {15
lecturesh

21 Distriitionz: Uniform, Iaplece. Exponsntial Cauchy, Beta (5oth frd and meond),

Gamma, Weibid, derivation of firat two moments snd mef of thess diskibntions

| ssmhon defngion, mean medisn, mode. @artile: mean devisiion.
variance, moments, points of inflexion of nosmal aurve mof and characienistic finction
of standsd normal variste, importance and propaties. (without proof/derivaiion)

Unit3 Theory of estimation I (FER 338 12 marks (13 lectures)

3.1 Coneept of parameter and siafistic, paranelric space, problem of edimation.

32 Types of estimafion: Point and interval estimations

3.3 Crteria of 2 good estimaler- nnbiassedness, consistency. suificiency and efficiency,
with simole e.‘{aﬁp{h :

34 BMlethods of point estimafion- Maximum %cd estimation (mle), ieagt squarz
1 o eniE

35 Propertiss of mle (witheut proor), appliction of the method of @ Le and mehed of

moments - for obfatning estimates of the parameters of binomid, Peisson and Nermal

distesbutions =, “
= L ks
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Fruvipies of sam SMEIng Meory — validity, reguianty and oplimmisation
44 F'_JC_?I':‘ steps involved in s larze seals cample s VEY, preparation of questionaairs md
schegule. sampling and non- sampling esrors

45 Some sampling lechnigues | purposive. guota. mevbail volnntesr . svple randem
sampling. dratified aadom sampling, systematic sampline duster sampling multistase
sarphng. muitishacs sapping (no thearem =5
4§ Simpls random samipimg (with aad withont replacement} © fechaigues of zeleciing a
random sample - lottery method & yse of Random Number Tobles, estimation of
populdion tota! and mean. vaianes and 3.E of the sstimaies. nahi a:ednﬁ.; of samiple
mean for the popnlgtion mesn. merits and demerits comparison of = #gis random
samping with and withoent replacement -
Thnig-5 Theory of Attribajes (RAA3 = 12 marks (15 lcmres
31 Aftributes : lassifiosi =, notion of manifold clacsfieation,  dickates my, clase
Treguency
srdder of sigss, posinve cla SRIiRguency, nag@ive ofass Baqueney. guanta cizes
Heguensies
uitimate class freguency, reidionshin amons differsrt slase frag quenciss (up to theos
attributes), dot spesstor to find the relation betupeen Becuencies fundamental
ze? of class freamencias
3.2 Consmency of dat= up [0  Ziributes). condition for C"ﬂﬂ’;t’tuﬂ” of gat
5.3 uuuﬂfﬂ : of independence and associzion of two aftrintes”
34 Yuie's cosfficient of masoniativg (A

15 Demogrophy L X 2 12 moarke (35 lectares)
Introdnetion to demography- sowrce of vial staistics. deficien enciss of conmpy. and
seoistation gydem ezia

zg

A2 Mﬂﬂﬂt’emﬂt* of Mostality rates — C ﬁﬁﬁﬁﬁl‘ 3

3.2 ucmpie?ﬂ Life Tabls - asaumpsions d-e-‘ém;}hon and consgtendtion

84 Ststionary and #ahi e population (concept only)

6.5 Hieasuwament of Fertility sstes — GFRe ASFR TR . .

86 Meamwement of rsp-;'ﬂ-éaqim rate —GRR. NER : 3

5.7 Logistic curve- derivation and its fiting by using Peari and Resd methofl and it BEas in

popul#ion solection

; e " e e
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f3) =iy diffsrence of fyin proporfions
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averagen yms.f‘ie of feast sqpare and meving average: { foflinear caseg only)
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I Gomm Gueta and Dasonpta - Bumgasen; als of Elies, 1ol | & I, The Weild Tress.
P41, Lid., Kolkata

2. JHEapur & HC Saxens: maical Jafisics B Chand & Co NewDells

3 7 H#L Hafithical ni_f"f-"'-‘ﬁ.h Wuey Eactarn
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=

Cochran : Shatish i ddethods, Oxford a and IBH Publishers
S.C.Gupta and VK Kapoor : Tunglamentals 3

New Deihf
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Arvlied Satistics, Sultan ﬁ‘hand and Sons.
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Maninur Tniversioy
BARE. -
Semaster S

Staticiss Hongars
Paner Vitheory) /STA: H 54

Fall Marke- 156
Spprogimate lecinves: 100

Tmitd Set theary and Measvrs {IAHEAD B markes (18 kelares)

=1 5

1% Set types of 2et ooersbions op sofs end thew properties (with proci)
17 Intervals- open closed hatfopen haHfclozed ¥

i = {‘_"‘rﬂh'?ﬂt\ia —-“A 1_1;\,&"“1'11*_'?‘!;{-5 g e ] H;qu_r\!_ L at - e i e s 1!‘1."1 i.'}'ir_'—l' B et
s R AL S e R Lr minisSls § EEAE e E = e -
i Fi o

propetties.

Definition of fisld of esta sioma Fidld and thewr elaneaisy oroperties

* Bezaswea megaiwe shace. slementary sroperties of masmre,
2 & 2

Umit2  Basic Mathematies (B8 /250
21 Convergence of seqmence. Canchy ariterien
22 Infinste onies: Canchy criterion for convercence, ceomeiric series, convergence teg of

nozitive term eeries by (1) comparison test (11) Canchy syapttest (fii) D' Alembert’s yatio
=,
&+

4 l".

- Pmarks {18 lectures)

test (1v) Rashe'stest (annheation only for the above tesis)

Altersating series tegt of convercence (Leibnitz test) concent of absolute convergence,

bud
23

A e e

24 Lagrange’smethod of defermining muitiplier

—=gE
5

Tk =il 5
svilabus BA/E.Se. Statistics-Z012-18 Fage 14




'
‘
]
h—[—:,
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16 Rismanm infcorshilin

17 Iufinite ang smproper mtegral {eoncept only), Gamma and Befs function and thei
slementary properties (with proaf)

Thic s Tisterminant ond Matrices (BRIHSTS Hmarks (18 lectureg

31 Determmants defimtion e 2 Sachion of iis element addition and =ubiraction

properties (without proof)
3.3 Minors angd co-Tactors
23 Mstrices. dfinition fypez, addition sndmnitmlication.
24 Adjomt tanspose, aaeiemam@z of asguars matix.

23 Inverse yaok of 2 sowares matviy

vier Progvamming T (E000HEES B marks {18 lectures;
f‘ﬁ“*;,“_“:ﬂ r-m%r":tm:ih, JPJ"iLdt iof of t"ﬂ"f:?‘i"‘i’- {1} ‘d}-

A2 Eoftwars: mndnction system ':a:f&;i_ g, _,r.:*mra!: 1on softars,
£3 Computer brguase: machine langsage. hich level lasic SE2. Cotnmhier intermrate
szzembier

4.5 = == bmey aumbe sydfen conversion of decimal to binary and vicevarss
binzey arithmetin. addition. subiracton and complansnt

4.6 Internet - Introdection, Internst Sensrs Provider (ISP}, Wh é.% vizboaze AL weh
ey asezech ::1._‘:&&. b oo PR nel SiuILlP‘. 1¥ agdress Sonaim name

4T Conrest of @ Windows, {"‘.‘“_-ECJ'J toolber, taskbar, folder, icon, ersdion of files md

tialder, My 111*";}2][91

4.8 Uses of MSENLE] £ - Grawing charts ealeniaion of of sem | product, quotien

: | R :
Tmies Camputer Prosyam ming 1T PR GES 28 marks (iR
!_La’?_izaesf'}

cgrammmng with FORTRAN 77 Alsorithm, Flowohar, E.cﬁu'ta ﬁ*ﬂ?"fh Objeci
program, steps for compilation of FORTRAN Program

52 E.ﬁe-m} #ppearance of a FORTRAN prosvam. Execntzble“aed Non-Ezecutshle
gatements. FORTRAN Chavacter sat
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o, H\*ﬂt" and Keal ponstants chaactor songset 1 omeal
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z I‘»f:ﬂu‘:g of = vanabis

”L

cariahi: £ 1 Intecor and Heal vanables, Imp'l' tvpe,
Exphiett tvpe (or Tese Declaration), character vaniable fogical vanable
Expressions -mrhm# « aperators. Arithmetie ﬁ)’p!"?ﬁlfﬂ"‘ Tnles for feming srihmelic
sspression, Arghmdic acsignment sisfemeni, Lirary fundion, Relalional operaices.
Logieal aperators Truth tables of AND . .OR and INOT. opsrators
Statements Unformated i mput’ oupnt statement- READ and WRITE, Ides of format,
STOP and END statements
Control simtemients | GO TO stafements - nncondionsi GO TO stagfement, IF
satement- Aritimatie IF Satement, Logical IF gatement, Simple and nested blocks | IF-
THEN-F1 SE-ENDIF, and [F-THEN-ELSEIF-THEN-ENDIF, WHILE-DO sigsment;
DO statement, Nested DO siatament
Arrgysl spbeeript ﬂ:g}fﬁ:ﬁ ons, DIMENESION sigiement Inpat oF onz and 95
dimensonal avays by vsms DO loops. ;
Statement finetion Snb sontine Snhpracesn oapuneter passing and dafe daving
03Writing sfafistical program ia PORTRAN
(i) Mean (i) variance (i) Kar] Pesrson’s correl#tion cosfficient {Tor nperonped daia
(3w hinear regression | for 2 vasiables) (30) Newton's farvwsrd internalation formmls

s

Boske recommended

i Ty Pt ok

:'-J S LA

)

o

9

i0
il

Y Balgraman: Frogmmmans (0 Fortrap 77 Preatics Hall of India NawTiethi

= ; T iy TR R P RO, I .
C isp Fortran 77, Wilsy Eastan, New Delhi
EE:

Kavier: humer el dis

SC Malik: MzFematical ﬂ-.?EL'{VHf Wiley sastern. New Delhi

HL Rr_-}-‘den; Real Analysis, Prentics Hall of Tndia New Dielhi »

Welndia: Buinpnlec nflifithenntionl daalvmes MoGeavebiill

BS Vatsam: Theory of Matrices, Wiley Easietn, Meve Dicthi

BM Singh: Aenyye Frobobility ond Sochasfic Propesser, South Asan Poblishers,
New Dalhi

P B Ehattachzrya SKisin & SR Naspsal: Firs Cowrse in Lisenr Aigebru, ﬂ.?m_'y
BEastern. NewDelhi L :
Madumangal Pal: Fortran 77 with Numerical and Stahistical Analyds, Asian Bcui:uk—;c,
New Delhi

Mathur, Rajiv: Lzaming x:.-*ﬁ-??_f':}?ﬁ .-’Eil"?rﬁ' st by *"P_p (Galgetia

Mathur, Rajgv: Zeaming Flngow-2§ s

I
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Novmal and Bivavicte Prohabfity Disethusions AEELEHE)
It marke (F'!__i L *‘H“&S}
hatribizion: definition. derivation as 2 miting case of binomiat disisbution.
mean, medisn, mode muatiles mem dey dalion, varianee momerts points of nﬂ‘]'xi 7
of nomeal cirve, mef mnd charactaristie funchion of €a andard notmal veide importance
:E-ﬁ f.'i:fﬂsszcm of properties (with pmﬁn -
1ate muduiu ‘.ﬁ:nsum of veelor (1Y) - dierate and conBapons

n.!{:‘

-
et
A
5 ‘.
et}
¥
":'ﬂ"
]
o~
o
Ll
7

.-;ini :.'E«Tr ution mem- its ;fc-pa‘fie-:- .
1.5 Marsinad and eandirional distributions
i

o - T ) S eesmaatnt ’ P R e R -
& Conditinns SEPRCIENONS sl condiionat vanance

L7 mefof bivanaterandom vasfor andits propesties
15 mof ofwmaromal diskibutions
12 Indspendence of rondom variabies
1L1035variate pormal dieilmrion and findag of marcingl and cond#iopd mesn g
varianes
-
Init 2 Theary of Fetimatios 77 'ﬂ"—’.,}f-'n”-’?-*—:":i%s?@ ibieks {18 Tectures)
1‘ 7 3 % T h R E e -7" % Xy
21 Minbhnm Vaibtner Sdisgior (MVE), Ras-Blackwell thearem (Statanent L”‘;'}"‘E
MVUE and itz unimenss_ fwith proof). Cremer-Rac Insqualiiy (special ease of 114
£.9. "2 {(with sroef)
Ao Uy = - -
== Interval sstimstion confidenes mterval _@_tdez_zs- cmﬁimeﬂ. {ene method
y chtaining confidence limits) confidencs | for mem and vaiance of nat'na’.
distehntion
- s,
.
=
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Fpil Mark: 22

Pass Maric: 18

SlNa Tonip o, of experiments
i Consigteney of qualitaive data and coefficient of amoeidion
independence of attribates 2
2 Mortality and fertlity rates 4
3 C&!&-?l:ﬂ_te’r_i-r_q_ on of complefe Tife table 2
= Population erowth and projectisn{inciuding logistic curve) 2
5. Belection of simple random cample by usins Random Number Table
and estmation of populafion totsl vatance and S of the sstimates 2
g, Hitting of Binomisl and Poizzon digributions 2
i {i’:’i—‘:i 15
JI_ e oe -
e I Bock carries £narks
By vore pomses 3 papie ;
Books recommendead:
1. Goon Gonts and Dasenota: Fundarenials of Satidios, Vol 14 17 The World Beess Bui
Ltd.. Kolkata »
2. Goon, Gupta and Daseupta: Bacie Stafisics, The World Prese Pat. Ltd Kolimta,
= B itmnaé:rawm: & N.Gift: Bame Stafistics, South Asian Pablisiers N ev Dehi
571N 'iapm - HC Baxena: Mathematica! Saisics S Chand & ua.,hengﬂsz

3 _,J.Me.ii.zf' Saftsticg! MMethods, YWiley Eastern
8. C.Gupta and VE Rapoor : Fupdameniais of Marhematicsi Fafizics, Sultan Chand and
Sonz, New Dathi.
7. B Gupts md VE Kenoor - Fundamentals =f. Lownlics Sationcs, Saitan Chand and Sons.
New Dl : ' '

B3 W Corhran: 'wwr- }_:ﬂg Tarini JUE. UJ1 ET Eastern Mew Dieth

9. Sukbatme FY: La;mmﬁ ,.uﬁwm_ hethods and lis Applicafions, ISAS, New Delbi

1. DzogaSingh & ES - ﬁ&:h.fhat}' Treoey and Anaiysis of Sangele Survey Deggs, Wilsy
E-jgrefﬂ T‘unsjrﬂpjm . =

il. AS Heda‘, 3t & DK ba Denign and Jnference e Finite ""'JL.E.m‘“r sammling John
Wiley & Sons Ine. New York

T
’.'.'
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2 apirEa-23
STA:  Z02(P;

s Tanie No. of cxneriments
i Eari Pa:a—'su:vr-_': Correlation coaffivient 2

pil Spearnian’ rﬂ.ﬁj{ c‘::rr*-'—-ia‘:; on c'oer;“ﬂe*’rf 2

3. Sittins fynomal £

4. Fiting g ;:wr v aﬁfﬁim) 2

> f-\fgi-‘?efgi__ an i

3 Bumerical inteoration 2

i [31 ip
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E3n oM anged:

=

[T Trreh
ot [ o |

I
PRI

I
-

-m‘\-a f_‘lllﬂ’_‘ﬁ and [ Frazon:
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MeGras Hill mahagaia;m altd Tondon "W - s
D Freedman R Pisari R Porves Natisiics, Viva Books. . New Delhi

Scarborough, TB: Auymering! Mnsmation Analyss Oxiord md IRH

Supta & Malik: Calewhus of Fintte Dy b mm; __‘-',FF&‘_"‘E.?"‘E?EMIA*M?TJ Krisétma
Prakashan Mandr, Meaut,
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Eglvan Kr 3tk theriee. Mpmcs Awnajysis, Neve Central Bock .-{g%ﬂ_]:‘?, Eolkats

k_.

——— i =en—mnm — e e

Syliabue BA/B.Se. Statictice-20 12-13 ) Fazs:



21 Moment generating faacfion {mef) and it pronatiss.

)AL= Rty &) L'f_wﬂz,.}j_-_- T =fvi:’~,—:1(ﬂ.3*f:;2fﬂ oo M E)

12 Comnlating gzneraties finction and #s propertiss.
1) Additive property of remuiante H} Effect of change of orizin o comuiants
3 Probability gemerating function (for disorete £ v) and convalution
4 Momentz from met nzing - i} Expension methed (i) Differeatiation method,
3 Relation between moments md cumulants(withon proof) upto fhueth order
£ Charactedetic function md its propertimiwithont prood),
1.7 Mathematical sxpectation sfarv. and 12 properties
i} Elaj=s #jE{aX)=a E(X)
Addition and Multipheaion theorems of expectation

23 afi

T8  Nineii = d TR S T T Srop ey o

L7 VYatigncean covalange of vy ¢ of Hnear Togra s -

- YCov(aX Covi XY i) Cov( X, V4b=Cov (X D)
spicipe e N AT e e T A
Hi Lowi{i® q-: ¥ =¥ ":\‘._.l =it =T Ty f:"-”"""-‘- 4 F

J=a“Var(X}] ) Varianes of the sum aid varianes of the differenes
of 10 random varisbies Vi) Etandardizad random varishia

Theis 3 Cerrelatian ({223 il marks {iSlectured)

31 Bivariste distibution bivasizte frequency distribition. brvarigte frequency tsble,
correiation table ang contineancy fble. :

3T Corelation sesteer s Fs and v emedie ard demeyiy

3.2 Karl Pearzon’s comelation cosfiicient: derivation of limis of correlstion coefficient
and effet of change of origm and soale, asmmotions upderfving Kavl Pegrson
eorrelation cosfiicient. '

34 Rank comeiation coeHicient, derivation dfSpsaman’s mnk corpelation cosfficient
{ontied aod Hed casen) it ofvanlc !:Cd‘f‘fi#@rmﬂiﬁﬂiy ¢
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Sons New Daihi
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Setn octer 1

Siatictics
Paner 13 fTheoryy STA: 203
Fuoll Marks- 73
Fase Marksr 28
Apsraximate lectures: 90
-
TTnin-d Rasdogw varishise Madmatiogl Fep otatiang and Capavatine oo

P¥marke (5
iectaras

Defmition of random vaiable

Types af random variables. discrete and continnous
Probability Deasity Function (pd) and Wuﬁ Mase Functicn (pmi) Aad &=

propettiss

Distribution funetion(df) of arv. and ifs propertiss

Jomnt disiribufion. marginal and condiiondl didributton and #s properties (without
proofi - :

18 TIndesendentrv.’s pairyvies independence snd mutual independenne for 3 events.

1.7 Ratation batwesn ndf and disiribution fanction (40, {

1.8 Transformation of rv.'s { upio 2 ry's) Jacobian of 2 transformation.

b

P,

had 1d ek

ot | |ad

et

T
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Testing of kvnothesss - T (BFTI 2446 13 marks {15 foctures)
Application of Ldig hmm-.

stitestior dffereiice of tws 1 sans (mdependent and nol mdependent samples)

i) text Tor sample correlzion coefficient

Application of f—amkmatmu
i} test for the ‘ﬂa"t 21 tw popuiation vananses

. i

i1Te ¢ ft:’- ndpone oF 1t (14 snd Ind ¢ bufee sgndions Binomial Pmizzon snd Nemal

.‘J.

.,.
2.
p

sz of i”r_‘. pﬂ’ience ot sttriln

4 Application of Fisher's Z-fransformation:

Emit-4 Time Series I (BBOQLAUED P marks  (15lecmrss)
Inrroducrion and importance of fme series snalysiz, nomponents of time senps
Adgtitive and multiphicsre models of me series.

Objective of measoring rend, meaurement of trand by them athods of sraphical. semi-
BVEragss, pﬁﬂ(‘i"‘ié of feast separe and moving average: { foflinesr caver maly)

(10

5 ANOVA & Desizn of Experiments I ERER: Ay 13 marks (I%

- Ires)

fapeed
w

ﬁma.j iz of vanance, fixed effect modsd sstimabion of pmﬂm by the methed of
feast sguars with special reference to one mw way claeeified dats (onie observation

EEL

Design of experiments prancidles of
andd 1'(‘_?!'_‘“* ronivol
. BBD {one sheervation per coll) and its statistical ansiysis «

1gn of experiment- random sation, repiication

-\

B
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Unitl  THscrete Prehehiity Disiributons (BPDGEE)  Umarks (15 lectures

11 Barnonilitrial Binomial distibation | deivdion properiiss and oractical applications

12 Powmon disivibution {ay 2 limiting case of binomial) propsities and practical
appiicalions

1.3 Rectnouler Multinomisl Geomsric, Hypsrosometvic, Nepative binomial - denvation

of means, varisnce and mof of these digribptions

Uit I Continnons Prebabilpy mbu“m'mﬁé@} i} marks {15

leotmeasy

21 Distrsbutions: Uniform, Laplace. Exponential, Uzuchy, Bets (both Sri and meond),
Gamma 1\J*1T=*-=*f &mr'ﬂm of first two momente end mgef ofthese disiribnbions.

L1 Norma! deinbolion defindion, mean, median, mode, artiles mesn devisiion.
variance, moments, points of inflexion of nosmal aurve ot and characienistic funclion
of standsrd normal varisie, imporfance and properties. (without proofidersvaion),

Unit3  Theory of estimation T (HEAN 55  Pmarks (15 lectres)

3.1 Concept of parameter and stafistic parsmetric space, problem of estimation.

3.2 Types of estimation: Point and interval estimations

3% Critenta of 2 good estimalor unbiasedness, consistency. sufficiency and efficiency,

with simole examples

34 Blethods of posst esfimafion. Maximum bwgd estimation {(mle), ieast sduaz

Y oments
35 Propertiss of m e, (without proet), spplicaion of the method of mle and meahod of
moments - for obtaining estimates of the parameters of binomidl, Poisson apd Normal
distebution -, -
- -
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7. bz Wiley Eastern New Dealls
g e Bt . New Age Interndtiongd

thi
g vimepial Design: Theory and Applications, McGraw Hill

T
16, Das & Giri: Tenan ond Aealyric oF Beoeriments, Wiley sagtern, New Delhi
* oS S SO o ST e = -, e T L PRI, <. SIS, . P+ IO
11, Cox & Cochwran: Zxpermental Denzn, Asia Publishing House, New Delhi

Apumur Tmiversiyy
BARS -1
Sem agters S

Statisizz (Haonsars)
Bomer V{theory) STA: H 501

B
'

Foll Marks 188
Pass iarke: 36
Approgmate lectoras 184

timis-1 Sat theary and Messwre STABELD S marke {8 lcturest
Sst fypes of saf onerafions an sste god thaw properties (with prooi)

o G % B 7
Infervals- apen. closad, haif-open, half-closed ¥

Flrremdntatn -0 i nnpnrntahia soes aunie cand Alrand cris anes et st i ﬂ's-_:l—,_i‘ el ey
ety Lig s s P T RN L f: i - ¥, 2 =
o | - T E ] Xk ¥ s -

properies

{4 Defintion of fisld of acts siomea Fiald and their elanentary properties
LT L = - o) I
13 Meazws measive space, glementary sronertias of measirs, r

o . . = Yl ) " A
Tmiel Basic Mathematios (BRAPE0 &N Pemarks -~ (1% lectures)
1 Convergence of zequence. Canchy ariterion
2 Infinite zenes: Canchy criferion for convergence, geomefric series convergence ted of

nozitive term eeries by (1) comparicon test (1) Canchy s ygot test (i) D' Alembert 'z ratio
e i A
o

test (iv) Rache’s taat (annhication only for the above tesis)
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= (= lectares)
ment, smmple gpace (for fmite). event alsshra of events with
i:'\, o1 mag_:-qm
&1 D.fimt:-m oF probabiiity- sissscal, stzstical (their crificiem) and sviomatie
Probability space
2 Eif-m,ﬂfm properiies of probabilsv:
DEBE =0 1) BlA)=1 -Pi A% A B then PLA)=P(E)
VI PAC TR =R . PATR)
64 Conditiopal probability.
33 Addition and Multislicstion theorams of probabiity Tor two events.
358 Roole’ g L_fxﬂbaliﬂ‘
8.7 Bayes’ Theorem andits apolieation
Practing!
Faner-I
STA: 118
ST i3
Foll Mark: 25
Fpes Mark: 16
ElNe.  Tosnie He of sxperiments

i Blagrammatic representation of statitical daia _ 3
2. Constriction of Bequency disteibation and its #

Branaicsl rersnoontation ¥
3 Measures of Central Tfﬁ{iﬁ'if_:\' pﬂsiﬂ‘ﬂ vales 3
S Meazures of dispersion. coeficient of vanigion 4
3 Calrnistion of Ma:e:!eate 2
G ;ffaa-:u.tre;- of skevmess and kurtosiz z )

Total : -2 VEY

Marnctions
il Tosolve 2 experiments our of 3 experiments,
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33 Dista tyne: HWe and Resl constants charactor sonstant 1poical constant

5.*1 ng of s vanahis _Intecor ?&’% Real variables, Implicit type,
aration), character variable logical vanable
53 sratore. Arithmetiz ﬂ*—'pressim:e‘_ Enles for foming ardhmetic

- —

{e= of AND . OF and Iv I operators

i
Lo

STOP end END siatements
57 Controi sfaiements | GO TO stafements - nncondiional GO TO stafement,

assignment statement, Lifwary fundion Relational operators.

Statements Unformgied in 13‘ CHTPEL gaement- READ and WRITE Ides of format,

T
it

statement- Arithmetic IF gatement Logical IF gatement, Simple and nested blocks : IF-
THEN-ET SE ENDIF, and [F-THEN-ELSEIF-THEN ENDIF, WHILE DO stasment;

DO statement, Nested DO sfatement
Arrays] subseript expressions,. DEMENSION sisemest. Inpt of one ang
dim sney ‘*?iai arrays by nsmg DO leops.

”'\3 Etf:gnenf ﬁmm.em hvautue Suhb- -program, paramster

1.
L
IJ-—
la!

gezing snd dals dhesing

iy

(1) TLﬂff 1} yaisnce E_n._) Km‘j Pears;:-n = corvelation coefficient (for nnzrpupned 4
fwjfm:".;; .‘g* eszion { for2 variables) (1) Newion's forward internalation formn iz
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Tmie d B wmarks (5 lectmran)
11 Intradpetion conoent of siatistical naoni=inn and 1?12
3100, ceRoRm o 28t poeonlgion and sem
2% Thigs - o = e s R i g > e ey i
=& lsrencs belveen sensir and Sﬁpif HEVEY, advantaces of zample survey OVEr cenns
§ = H i
and vice vama
L u
a7

44 Principle steps involved in a large seale sample sirvey, preparation of guestiannaive

45 Some sampling iechnigues ;Jmc\mve queta, mowhall volumesr ‘-‘Ht’:;—.‘ijl"' f’“-:j‘ﬁ&'ﬂ _

samphing, gratified endom 0 sEpling syetem gtic semohng, custe ampiing, mulh
samping, multiphase sampling (no theorems)

Sizme
o

4% Simple random sampling (with and withont replacement) | tachnigmies of sels 2CUnBY 2
random sanpie - offery method & pse of Handom Number Tablee sstimigiion of
popuidtion total and mean varisnce and 8.5 of the estimates, nabizsednese of mrﬂe
mesn for the pepuiztion mesan. merils and demerifs, comparisen of simple randam

samphing with and with out replacement -

Thies Theory of Ateribnies (Ra3iz E marks {15 Jert
3.1 Atzibates © class#ication. notion of manifold clasmfication, dichotomy,
r}'eq?mr_',.
svder of clus positiee clmslmeguency, nssehive olass Batmency. manta

frequensies

e

mresd

P

1r.".-
]
L]

altimate dlasy fegnency, + reifionship amony diferers ologe frequencies (up to thes
affributes) dof operator to find the rola ation between Feomencies, fimdar antal
et of ia};antfg:;ﬁﬁﬁe:-.

31 Lonsimen ¥ of date up 1o 3 atsibuiss) conddricn S cm'Iehc's of gt

53 Conesptsof independence and associztion of two attribmtes”

34 Yuie's cosfficient of masosatiog (70

imits Demograshy BTL@ Bmarks (15 lortares)

%l Introdnction to demography- sowmwe of vitat staiisics. deficienciss of eonmiyy and

gii‘“&ﬁﬂ" Tysem data

B2 Measirement of Morality rates - CDR HEBﬁﬁTP :

3.3 ‘“‘nmpief* Life Table — 2smmemions deseription and constraction

34 Statinmy and dobie i population (concept only)

835 Bleasmwement wi? rtility rates — OFR ASFR TER & 3

85 Meanrement of reprodudion rate — GRE. NRR

57 ;

population proy vection
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T b4 Curve Sting and Remroccion Analudle ((ERAA 10merks (18
lecpmres)
4.1 loneept of curve fitting
4.7 DMethod of leadt square. most plansible vafoes
43 Fitiing of polynomials £3st and Ind degee)
44 Regressicn : Linear and corvilinea
13 Lises of regresmon (for two variables), interpratdion of slope and infeccept, and thair
B2es.
1.6 Hegreseion cogfficient and #= properiies
Unit-5  Limit Theorsas (E1425 2marks (15 lecimrss)
31 Conehy-Sehwastz and Chebysher's inaualities and thelr applizations.
2.2 Coavergence in probabilty. slmost sure converzence
33 Weak faw of lzrge mmnber (Barnoulli and Ehfnchm) and thew applicaitons, Strong Law
ot arpe Nomber {Statement only)
34 Convercence in distribution, convergence of wean souare
153 Central Timit theorsm fid osee) - (De-Moivrs- Laplace, LindshersTevy) with
ifustration and their asnlication to dandard distributions.
aitd Fimite cifference ond numericd analysisI (TSR]
13 marks {12 lacnreg)
5.1 Basic coneept of finite difference theory
8.2 Opsrators ~+ and E and their relsfions, condrodhion o gmgonal and horizental

-

difference tables, determination of the valuss of ath apd &r-1)M deovae differance of
the polynomial of degreen (Theorsm with proof)
Concest of intercolafion znd exfrapolafion and their impatance dorivEion of

 Newton s forward and hackward nterpolation fommpla{ mth::ﬁ, remmnier rerm.t:__ ;

Construction of divided differsuce tzble and #3 properties. Newton’s dividéd
dilfgsnce interpalation formuis and Lagraﬂﬁ’-‘;:itﬁeypﬁiaﬁm formuia for suegual
miervalsiwithout remainder tetm 2}

Numerica infegration. derivifion of genaral guadesturs formula

Deduction of Trapezoidal, Simpson’s 1/36 and 3/810 sujes of numerieal intepration

from general epadranwe formula e K
— == e S =
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—= Mean Valne Theores of differential eal fenidees

15 Biemann infeorshiliry
77 Nagter gy = oo o Ty e P e T O R P e e
L7 mhiniie and smproper mtegral {eos eep only). Gamma and Bea finchion ang thai
SEmENIETY properies (with proaf).
Disterminan: and Matrices (PAIEETT Hmarks {18 lecfures

defisiion 20 a immoﬂ ﬁ{' s element, sddition and mubirachion
properties (without proef)
32 Minor and co-Taefors
23 Matrices. definition. types, addition andmunltinliestion.
4 Adsomr, wahspose, riele::m_am of asguars maftix.

33 Tnverse rank ofa sguars matriy.

Tnied Cempater Programming T P60 HEAS 2 marks {15 lectares)
41 Totrodurtion ts compiter, computer ume&rﬂ&h classification of compmor (i) All
mmrpnss angd o jy_*pi ipose (1) Dicitdd *’-‘;_a_sw md Hybrid i) Notebook, personal,

xo*f-_c-_u:‘_m*-f nanfame meat Tw.l‘TE"’fl"*.“_'!E!. e

_M[

|<l

121 Basic computer otgamization: oo unit and #ts deviess, outpnt unit and itz deviess
B, storaes pait. Arithmetis 1o gie Ung (ALTH) sontrol uadt, svstam howd

mamory- HAM, KOM secondary manory :

43 - mirndnchion, system software, apslication saftwars.

4 fnguage: machine language. hich levail laignage, compiier intervrater,
sembiey

a3 Bmbesw bimay number sydem conversion of decimal to inary and vics vars
ithmetio- addition, sbtraction and coms plament,

48 - Introduction Intermet Service Provider I Wﬁi& vebozze HIAL web

PrOVESAY, search engine, wels Grbvamy ne duaing, (F address domain fame
&7 Concept of - Windows, decliop. toolbar, faskbar folder iron. erssion of fles ang
folder, My computer

Fr
4.8 Uses of MSEY(CE] £ drawing rharts soienisiion of s proanct, gquotient
] RN
Umit = !:T-m}uter Fromommine T (PPN HGES) 0 marks (i8

31 Pfa::gran ming wih FORTRAN 77" Algorithm, Flowohsst, Etﬂt"ti “ragam Object
program, steps for "amps!amn of FORTRAN Program

i.:f

31 General sppearsnce of a FORTRAN program, Executable™and Nop-Exscutsble
datements | GPTR‘}“T "h‘?“"“' zet
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Uit Smapline dispribugm T SR Umarke (ifje mEps)

11 Conrent sampling distibution snd srandad arar (S BE of mem and variense o
sormal st ionivath derivation)

1.3 Distribution of s random sample fiom continnons distribion of i d rardem
variabies Xy, Kk,

1R Trosiawion o 5yl = _i:;' 2
2ing orthozonal & dEmsema

id Sampling digributions Rt 58 o3

iransformatsonf stat am ani oniy

Unie2 - 1-ﬁﬁngnfbmgzms_1gw{ Basrks * f lectures)

2.1 Ststiatieaf E}“—g&ﬂzﬁsi} smple snd comoosite. aull ang altemative hypothesic one and
n-tasled test non-crifics and Criticai recion ( \AcuEptance and reiection regon}, facal of
#Hendicanea f ,4,

22 Test of 3 gatistiost al hypothesis, Type [ and IT errors, p-valie sige of 3'tedt, power amd
power function of 3 fest . -

3 Coneept of test of significance, assnplions and their validify |
i — s
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Aods - Definition foemula for: compuigion {with desivation) sraphieal mahod of

determinstion of m:}tle- merits and demerits, its applications

24 Median - Definition. formnia for computation (with derivation), eraphical method of
determinztion of median, merits and demerits, its anplications.

23 Empirical refation between mean, median and mode.

1.6 Partition Values : Quattiles Deciles and Percentiles their apnlications,

17 <Geemetric Mean (GRL): Definstion, merite and demenits_ itz applications

15 Harmonic Mean (HM ) De.rwfum merits and demerite, it applications

28 Relation between AM. G M _and HMD :

210 Weighted Maon - W Ft"n.&é f‘*,.i‘,i. GM. andHAM

Thicd  Measures af Tispearsion OIS P3marks  {i5iectares)

31 Coneept of dispersion eharaceristins of an ideal measive of dizpes st s,

5 li.‘—‘:.’ug, cwmrngion ments and demeryds,

33 Semidntegnartile vange {Quatils deviation) -

34 Kesn devigion : EJL:'&EL"& merite and demerits, minimality property (withoot proot).

25  Meas square deviation - Definition, minimality srovedy of memn square deviation
{svith proof), Varience and standard deviation - defin@ion. mesite and demerits.

1res_a. u? change of origia and scale
5.9 Deterntination of variance of a combins series et
3_7_ Me _"_s_ea of dispirsion for compadizon - coefficient ofy wnge coetiicient of mmarile

gevistion and voelficient o mean devizgtion coeffeieat of variation (CYV)

Tmitd  Riaments Gz iZmarks  (i5Isetares?

4.1  Rawmoments for Hmu.;ﬁr\, ang zgrzpea data.

42  Maoments about an abitrary constant Tor srouped anil saziouped data

&3 Centalrmomenis for anﬂ—;:-rc; Lm‘ werouped data, Ffact of change of origim

and :«'i"‘f-:‘. ._z]rpﬁﬁ_'r;i 2 poFveciipn Tor Mo enis 52’32{. foirth Pk r,.—.;f-mﬂ.mq- nrant).

44 Reldions betwesn cenfeal moments and raw moments tupio fourth uffﬂ},

Tnits  Shewnsssand E.n:*asxs fﬁi’;ﬁﬂ”‘} e :;'w"lfﬂ {13 lacimras)

1 Concent of sevmess of f raquency dt".x:::o' f1om, pﬁs& devnese negative shewneszs

symmeirie iremoency digribution.

22 Bewiev'scosfiicion of drevmess

32 Kai .“ﬂaneg coefficient of Stevinsss D, = "

14 Measires of skevwness baed on maments ;

33 - Concepts of kutosk, leptolantic, mesckurtic and platylurtic Hrequency disributions,
30 Meamires of knrtosic haﬁ*! of moments
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