
 

 

 

B. Sc. I B. A. (Statistics) 
Co u rse Structu re 

 
Year Sem. Course Code Pa per Title Theory/Practical Credits 

 

 

 

 

 
I 

 

 

I 

 

B0601 O l T 
Descr ipti ve Stat i  t i cs (Uni variate) and 

Theory of Probab i l i ty 

 

Theory 
 

04 

 
B060102P 

Descript i ve Data · Anal ysi  s Lab 

(U nivariate) 

 
Practical 

 
02 

 

 

 

11 

 
B060201T 

Descriptive Stat i st i cs (Bivariate) 

and Probab i l i t y D i st ri but i ons 

 
Theory 

 
04 

 
B060202P 

Descri pt i ve Data A na l ysi  s Lab 

( B i var i ate) 

 
Pract i cal 

 
02 

 

 

 

 

 
II 

 

 
III 

 

B060301T 
Theory of Esti m at i on and Sampli ng 

Su rvey 

 

Theory 
 

04 

 
B060302P 

 
Samp lin g Su rvey Lab 

 
Practical 

 
02 

 
 

IV 

B060401T 
Testi ng of Hy pothesi s and Appl i ed 
Statistics 

Theory 04 

 
B060402P 

Test of Sign i fi cance and App l i ed 

Stat i sti cs Lab 

 
Practi cal 

 
02 

 

 

 

 

 

 

 

III 

 

 
v 

 

B060501T 
M u lt i vari  ate A n a l ys i s and N on- 

parametri c M ethods 

 

Th eory 
 

04 

 

B060502T 
Anal  ysi  s of Vari a nce and Design of 

Exper iment  

 

Theory 
 

04 

 

B060503 P 
N on-parametr i c Meth ods and DO E 

Lab 

 

Practica l 
 

02 

 

 

 

 
VI 

 

B06060 1T 

Stati st i ca l Com p uti ng  and 

l n troduct i on        to Stati sti ca l 

Software 

 
Theory 

 
04 

 

B060602T 

 

Operations Research 
 

Theory 
 

04 

 

B060603P 
Operat i ons Research and Statistical 

Com pu t i n g Lab 

 

Pract i cal 
 

02 
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:: Subject Prereq uisties :: 

 
To study this subject a student m ust had the subject(s) Mathe matics in class 12th 

 

:: Progra mme Outcomes (POs) 
 

Students hav ing Degree in B.Sc.  (with  Statistics)  shou ld  ha ve  knowledge  of  different  concepts  and  fundamentals  of  Statistics 

and abi lity to apply th is kn owledge i n v arious fields of ind u stry. They may p u rsue the ir future career in the field of Statist ics 

and  Research. 

 
:: Programme Specific Outcomes (PSOs) 

 
After compl eting B.Sc. (wi th Stati stics) th e studen t shou l d have 

);.>-       Kn owl edge of d i fferen t concepts , pri n c i p les, m ethodol ogies an d too l s (skills) of Statistics. 

);.>-     Abi l i ty to col l ect, ta bu l ate, represen t gra ph i cally, an al yze an d i n terpret data/ i n form ati on by usi ng appropria te stati stical  

tool s. 

);.>-      Abi l i ty to id ent i fy and sol ve a wi de range of prob l em s i n real l i fe/ind ustry rel ated to Statisti cs. 

);.>-     Fam il i ar ity w ith comp utati onal techn i ques and statistica l software including progra mm i ng language (e.g. R) for 

mathematical  and  stat ist ica l  computation. 

Capa b i l ity to use appropr iate statistica l  ski l l s in interd iscipl ina ry areas such as finance, heal th, agr i culture, government, 

busi ness, ind ustry, te lecom municati on and bio-statist ics. 

Abil ity to compete w i t h ind ust rial/pri vate sector demand  in the field of data analysis, marketi ng survey, etc. in professional 

manner and pursue the i r future career i n the field of Statistics. 

);.>-     Ab il ity to devel op or iginal thinking for form ulati ng new prob l ems and provid ing their sol ution s. As a resu lt , they will be 

able to purs ue higher stud ies or research  i n the field of Statistics. 
 

 

/ ,;..---- 
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List of A ll Papers in All Six Semesters:: 
 

Prog ra m m e Yea r Sem ester Cou rse Title Cred its 
Teach i ng 

Hou rs 
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Theo ry(B060101T) 

Descriptive Statistics (Un iva ritate) a nd 

Theo ry of P ro ba bility 

Pa rt-A : 

Descriptiv e Statistics ( U nivariate) 

 

 
 

04 

 

 

60 

Part-B: 

Theory of Proba bil i ty 

 

Practica l(B060102P): Descrip tive Data Analys is Lab ( U n iva riat e) 

 

02 
 

60 

 

 

 
IJ). 
(e 

 
0 

= 
Q.. 

 

Th eory(B060201T) 

Descri p tive Sta tisti cs ( Biva ria te) a nd 

Proba bi l i ty Dist ri bu ti on s 

 

Part-A : 

Descrip tive Sta t isti cs (Biva r iate) 

 

 

 
04 

 

 

 
60  

Pa r t- B: 

Proba bili ty Dist ri b u tion s 

 

Pra ctica l(B060202 P) : Descript ive Da ta Ana lys is La b (Bivariate) 

 

02 

 

60 
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Yea r Semester Cou rse Title Cred its 

 

 

 

 

 

II 

Pa rt-B: Sam pling 

Survey 

 
02 

 
Theo ry(B060401 T) 

Tes t in g of Hy pot h esis 

and 

Ap plied Statistics 

Pa r t-A: 

Testing of Hy poth esis a n d Tests of Significa nce 

 
Practica l(B060402 P): Test of Sign ifica nce and Ap p lied Statistics La b 

 
02 

Progra m m e 
Teach in g 

Hou rs 

"O 

Theo ry(B060301 T) 

Theo ry of Estimatio n 

and 

Sam pli ng Survey 

Pa rt-A: 

Sam pli ng Distri b u tio ns a n d Th eory of Estimation 

04 60 
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P ra ct i ca l(B060302 P): Sam pl ing Su rvey Lab 60 
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Pa rt-B: 

Applied Statistics 

::r 
!""'!"- 

60 
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Prog ra m m e 
 

Yea r 
 

Semester 
 

Cou rse Title 

 

Cred its Teach ing 

 
 
 

. 
r:f). 

.n 

 
 
 
 
 

III 

 

..... 

=- 

 

Theory-l(B060501 T) 

Mu ltiva ria te A n a lysis an d No n -pa ra met ric Met hods 

 

 
04 

Ho u rs 

 
60 

 

Theory-Il(B060502T) 

A nalysis of Va ria n ce an d Design  of Experi me n t 

 
 

04 

 

 
60 

 
Pra ctical( B060503P): N on -pa ra m etric Meth ods and DOE La b 

 
 

02 

 
 

60 

 
[../.)._. 

=- 

Th eo ry-I(B060601 T) 

Stat istica l Com p u ting  an d  In t rod uction  to Statis tical Softwa re 

 
 

04 

 
 

60 

Th eory-11 (B060602T) 

Ope ra tio n s Resea rch 

 

04 

 

60 

Practical(B060603 P): 

Opera tio ns R esea rch an d Stat istical Com p u ti ng La b 

 
02 

 

60 
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Subject: STATlSTICS 

 

 

 
 

After compl et i n g th i s cou rse a stud en t w i l l have : 
../  Kno wled ge of Stat i sti cs, i ts scope a nd i m portance in var i ou s fields. 
../   Abi l i ty to und erstand con cepts of sample vs . populati on and d i fference between different 

I 
types of data . 

../ Knowl edge of m ethod s for summari si ng data sets, i nclud ing comm on graphical tools 

(such as boxplot s, hi stogram s and stem pl ots). In terpret h i stograms and boxplots. 
../  Abi l i ty to descri be data wi  th measu res of central tend ency and measures of dispersion. 

!  ../  Abi  l i ty to u nd ersta nd measures of skewness and kurtosi s and thei r u til ity and 

si gn ifi cance. 
../  A bi l i ty to u nd erstand t he concept of pro babi  l i ty al ong wi th basic l aws and axiom s of 

pro babil i ty . 
../  Abi l i ty to u nderstand the term s mu t ua lly exclusi  ve and i nd epend en ce and t heir rel  evance. 
../   Abi llty to i dent i fy t h e appro pr i ate m eth od ( i .e. u n i on, i n tersecti on . cond i t i on al. etc.) for 

sol v i ng a prob l em . 
../   A b i l i t y to appl y basi  c pro bab i l i ty pr i n ciples to sol ve rea l l i fe probl ems. 
../  A b i l i ty to u nd erstand the concept of rand om vari able (di screte and contin uous), concept 

of probabi l i ty d i stribu ti on . 
 

 

 

Cred its 04 Core: Com pu lsory 

Max. Marks : 25+75 
I 

Min. Passing Marks : ......... 
I 

Tota l No. of Lectures-Tutorials-Practica l (in hours per wee k): 6-0-0. 
i 

 

 

I Pa rt-A : Desc ri ptive  Statistics  (U n iva riate) 
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Semester: First I Y ear: Fi rst Programme/Class : Certifica te I 

Course Code: -B060101T 
 

Course Title : Descri pt i ve Sta tistics ( U n iva ria te) a nd Th eory of Proba bil ity 

Course ou tcomes: 

 

I Unit Topic 
No. of 

Lectures 

 

 

I Introd u ct i on to Statistics, 11.ean i ng of Stat i sti cs, Importance  
 

06 I I 
I 

of Stat i st i cs. Scope of Stati st i cs i n Indu stry, In trod uct i on and 

cont ribu t i on of I nd i an Sch ol  a rs i n Stati stics. 

Con cept of Stat i st i ca l popu l a t i on, A tt ribu tes an d Var i ables 

(Di screte and Contin uou s), Different ty pes of scales - 

Nomi nal , Ord i nal  , Rati o and In terva l , Primary data - 

designi ng a questionnai re  and  schedul e,  collection  of 

pri ma ry data, checking th eir con sistency, Second ary data. 

 

II 
 
 
 
 

 

l 

Presenta tion     of     data Classi ficat i on , Tabu l at i on. 

D i agram mat i c & Graphi cal Representati on of Grou ped data. 

Frequency d ist ri butions, Cum u la ti ve frequency d i stri bution s 

and t heir graph ical represen tation s, Histogram, Freq u ency 

pol ygo n and Ogi ves. Stern and Leaf p l ot, Box P l ot. 

 
08 

 

 

' Il l 
Measu res o l'. Cen tra l tend en cy and Di  spersi  on and t hei r 

propert i es. M eri t s and Dem er i ts of these Measu res. 
10 

 



Momen ts and Factoria l  mom en ts, Shepbard·s correct i on for 

IV moments,  Measures  of  Skewness  and  K urtosis  and  thei r
 06

 
significance, Measures based on q uartil es. 

 

Part-8: Theory  of Proabi l ity 

Rando m ex peri ment. Tri  al  , Sam pl e poi  nt and Sam p l e space, 

Even ts. Opera t i on s of even ts. Con cept of eq ua l l y l i k l y, 

Mu t ua l l y excl u si ve and Ex hau st i ve events. 

Defin i ti on of Probabi li ty: Classi cal  , Relative frequency and             04 

Ax i omati c approache s. 
 

 

 
VI 

 

 

 

 

VII 
 

 

 
I 

 
 
 
 
 
 

 

V III 

 

Di screte Probabi l i ty Space, Propert i es of Proba bi l i ty u nd er 

Set Theory Approach , Ind ependence of Event s, Cond i tiona l 
Proba bi l i ty,  Total   and   Com pound   Pro ba bili ty   theorem s, 09 

Bayes theorem and its Appl i cati ons. 

Random V ar iables - Discrete and Continuou s, Probabi l ity 

Mass Function (pmf) and Probabi l i ty density function (pd f), 

Cu m u l at i ve d i st ri bu ti on function (cdf). 

Joi nt d i st ri buti on of two  rand om  variabl es, Marginal   and 08 

Cond i ti onal d i st ri butions, Independence of random 

variables. 
 

Ex pectat i on of a rand om  va r i ab l e  and  its  p ro pert i es. 

Ex pectat i on of su m of rand om va ri ables and prod uct of 

i ndependen t ra ndom variables, Cond i t ional expecta ti on and 

related problems. 

Moments,  Momen t  generating  functi on  (m.g.f.)  &  thei r 

properti es, Contin u ity theorem for m .g.f. (without  proof). 09 

Chebyshev 's i neq ua l i ty . Weak law of large num bers for a 

seq uence of i nd epend ent l y and i den t i ca l l y  d i stri b u ted 

rando m var iabl es and the ir appl i cati on s. (Statemen t Onl y) 
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Fuggested Readings: 

1       ·Part A: 

Goon,  A.M. ,  Gupta,  M.K.  and  Dasgupta ,  B.  (201 3).  Fundamental   of  Statistics,  Vol  I, 

I  Press, Kol kata. 

 

 

 

World 

Goon, A.M. , Gupta, M.K. and Dasgu pta,  B. (2011). Fu nd amental of Statisti cs, Vol II, World 

Press, Kolkata. 

Gupta, S.C. and Kapoor , V.K. (2000). Fundamen tal s of Mat hematical  Statisti cs (1 or1i ed .), Sulta 

Chand and Sons. 

Hanagal ,  D.   0. .(2009).   Int rod uct i on  to   Appl ied   Statisti cs:  A   Non -Ca lculus  Based   Approach. 

N arosa  Publishing  Comp. N ew Delhi 

M ill er, I. and Mi ll er , M. (2006). John E. Freu nd· s Mathematical  Statistics with Applications , (7th 

Edn.), Pearson  Educati on, Asia. 

Mood , A.M. Graybill , F.A.  and  Boes, D.C.  (20 1 1 ) . Introd uction  to the Theory  of Statisti cs, 3rd 

Edn., Tata McGraw-Hill  Pu b. Co. Ltd . 

Weatherburn , C.E. (1961). A Fi rst Course in Mathematical Statistics, The English Lang. Book 

Society and Cambrid ge Uni v. Press. 

Part B: 

Davi d , S. (1 994) :  Elemen tary  Proba bi l i ty,  Cam br idge U n i versi  ty  Press. Dud ewicz, 

E.J. and Mishra , S.N . (2008) . Modern  Mathematic s Statistics, Wi ley. 

Gupta,  S.C. and  Kapoor , V.K. (2000). Fund amentals of Mathematical  Statistics (10th ed.), Sulta 

Chand and Sons. 

 
Hanagal ,  D.  D.  (2009).  [n t rod uct i on  to  Ap pl i ed  Stati sti cs :   A  N on -Calcu l us  Based  Approach . 

!  N arosa Publ i shing Com p. New Del h i . 

J ohnson,  S.  and  Kotz,  S.  (1972).  Di stri buti on   i n   Statisti cs  Vol.   I -II  & Ill, Houghton   and 

Miffl i n. 

Lipschutz , S., Lipson _  M. L. and Jain, K. (20 I 0). Schaum 's Outli ne of Pro ba bil i ty . 211ct  Edition. 

McGraw Hill Education Pvt. Ltd , New Del h i . 

Meyer ,  P.   (20 17) . In trod u ctory   Proba bil ity   and   Stati st ical   Appl ications   (2 11 ct    ed.),   New 

Delhi , Oxford  & IBH Pu bl ish i ng Co. Pvt. Ltd . 

Mood A .M., Gray bi l l F. A. and Boes D .C. (2007). Introd uction to the Theory of Statistics (J1ct 

ed .), New Del hi  , Tata McGraw  Hi l l   Publishing Co. ltd . 

Mukhopad hyay , P.  ( 1996).  Mathemat ical  Stat i stics, New  Delhi,  New  Central  Book  Aget1cy 

Pvt. Ltd. 

Parzen, E.S. (1992) . Mod ern Probabi l i ty Th eory and  it s A ppl i cation s. W i l ey Intersci ence. Pitman , 

J. (1993). Probabi l i t y. Narosa  Pu bl i shi n g Hou se. 

Rao, C.R .  (2009) . Linear Stati st i cal  I nference and  i ts Appl i cations, 2 11ct  Ed i tion , Wi ley Eastern. 

Rohatgi ,   V.K.    and Sal eh,   A.E.    (2008) .    An i ntrod uction    to    Probabi l ity    Theory and 

Mathematical   Statistics,  W i l ey  Eastern. 

 

 
Suggested On line Links/Readings: 

http ://heeco nt ent. u psdc. gov . i n/ Search Co n tent.a sp x  

https ://swayarn. gov. in/ex pl orer?search Tex t= stati sti cs  

https ://n ptel .ac.i n/ co urse.html 

http s :// www.edx.org /se arch ?q = st ati stic s 

   htt     s://www.co urs .  ra.ora/search?    uer    =statistics& 
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I  . . . . . . 

Fu rtl1er Suggest i on s: 

. . . . 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 0 I 

Th i s cou rse can b opted as an e l ecti ve b  th e r ucl en ts of fo l l owi  ng u bjects: 

Open to A LL 

Suggested Con ti n uo u s Eva l u a tio n Met hod s: 

Conti mtous Internal Evaluation shall be based on al lotted Assignm ent and Class Tests. The 
marks shal l be as fol lows: 

 
Assessmen t and Presen ta tio n of Assign men t/ Resea rch 

(05  ma rks) 
Orien tation assign men t 

Class Test-I (Objective Qu estions) (04 ma rks) 

Class Test-II (Descriptive Questions) (04 m arks) 

Class Test-III (Objective Qu estions) (04 m arks) 

Class Test-I V (Descriptive Qu estions) (04 ma rks) 
 

Class In teractio n (04 ma rks) 

Course req u i si  tes : To stud y t h i s cou rse, a stud en t m u st ha ve the su bject 

Ma tllem a tics/E lemen ta ry Ma t h em a t ics i n class 12 
111 

• 

Suggested eq u i va l en t on l i n e cou rses:  

 

 

 



 

Progra111111 e/C l ass : Certi fica te I Y ear: Fi rst Semester:  Fi rst 
I I 

Su bject  STATISTICS 

Cou rse Code : -B060102P Cou rse Ti  tl e: Descri ptive Da ta Ana lysis La b (Univa riate) 
i I 

Course outcomes: 

After completi ng this course a student will have : 
,/ Abi l i ty to  represent/ summ ari se the data/info rmation  using appropriate  Gra phical  m ethod s 

incl ud i ng com mon graph ical  tool s (su ch  as boxpl ots. h i stograms and  stemplots)  and  al so 

to  draw  in ferences from  these graphs 

Acq uire the knowledge to identify the situation to apply appropriate measure of central 

tendency as per the nature and need of the data and  draw  meaningful  concl usi ons 

regardi ng behavior of th e data . 
,/  Acq u ire the knovv led ge to iden t i fy t h e si  tua ti on to appl y ap propr i ate measure of dispersion 

as  per  th e  nature  and   n eed  of  the  data  a nd  d ra w  mean i n gfu l   conclu sions  regard ing 
I I heterogenei ty of the data. 

I,/ Ability to measure skewness and kurtosis of data and define t heir sign ificance. 

I,/  Acq uire the knowl ed ge to compute condi tional  probabi l ities based on Bayes Theorem  . 

I 

i Cr  ed i ts: 02 Core   Compu lsory 

Max . M a 1·k.s : 25+75 M i n. Passi ng M arks: ......... 

Tota l  No . of Lect u res-Tutori a l s- Practi ca l  ( i n hou rs per week) : 0-0-4 . 

 L i st of Pract i cal  s 
N o. of 

Lectu res 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
I 

I 

1. Probl en1s based on graphi cal representation of d ata by 

Histogram, Freq uency pol  ygons, frequency curves and 

Ogives, Stem and Leaf Plot , Box Pl ot. 

2. .   Probl em s ba sed on calculat ion of Measures of Central 

Tend en cy. 
.., 
J .      Probl ems    based    on    cal culati  on    of    Measu res    of 

Di sper sion . 

4.  Problems  based on calcu lati on of Moment s, Measures 

of Skewness and K urtosi s. 

5 . Compu tati on of  cond i ti onal  probabi l iti es  based  on 

Bayes   theorem 

 
 
 
 
 

60 
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I  Suggested Read i n gs: 
As suggested for pa per code 8060101 T. 

 

 

 

 

 

 
 

Practical File/R ecord   (05 ma rks) 

Field Activ i ty *   

(a) Them e/Objective of the Activity (02 ma rks) 

(b)  Report  Prepa ration # (08 ma rks) 

(c) Presenta tion & (05 m arks) 

Class Interaction (05 m arks) 

 

 

 

 
 

Practica l  Exercise (Major %) 01 x  25 Ma rks 25 Ma rks 

Pra ctica l Exe rcise (M in or%) 02 x 15 Ma rks 30 Ma rks 

Viva-voce 20 Ma rks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
* A  m inor proj ect/s urvey  w i th a ppl ication o f tec hn iques st udied in 8060 1 0 1 T. 

e.g. 

It may be a survey  based study (w ith sam ple size not more than 50 and 10  questions) 

addressing  the l ocal  area  on  soci al ,  econom ical  ,  educat i onal ,   occupational,   marital, 

behav ioural i ssues;  kn owl edge,  a tt i tud e,  pract i ces   towa rd s   var i ou s   aspects;   ind u stri al , 

pol  l ut i on , traffic, etc. stat u s. 

A stud en t has to devel  op a q u est i onn a i re t h en co ll ect, c lassi  fy and tabu late the data. 

Thereafter,  represent  the  data  graphi cally  and/or   calculate   som e   descripti ve   statistics 

(univar iate) and make som e inferences (if poss i ble). 

 
#Report m ay be hand -wr i tten or i n ty ped format. Head ings of t h e report m ay be decided by the 

superv i sor. 

 
& Presentation may be verbal or by u si ng ppt etc. 

/ 

1 2 1 

 

This course can be opted as an e lee ti ve by the students of fo llow ing s ubj ects : 

Open to A LL 

Suggested Co n ti n uo u s Ev a l u a t io n  Met h od s: (25 M a r ks) 

Con t i nuous Internal Eva l uati on  sha ll  be based on Practical  File/Record , Class 
Act i v i ties and Overal l perform ance. The marks shall be as follows: 

 

 

 

 

 

 

 

 

 

 

 
:  Su ggest ed Practi ca l  E x a m i n a tio n Ev al u a t i on  Met h od s: (75 Ma r ks) 
1 Pract i ca l Examination Evaluati on shall be based on Viva-voce and Practical Exercises. The 

marks shal l be as follows: 

 

 

 

 
 

%   There   shall   be   04-05 Practica l   Exerci ses  i n  Examin ation  compr1srng  0 1  as  Maj or 

I (Compul sory) and 03-04 as Minor (Stud ents have to attend an y 02). 

I  Course   prerequis ites :  To   study   this  course,  a   student  must   ha ve   opted/ passed  the   pa per   cod e 

B060101T. 

I  S ugge  ted equ iva le nt online co urses : 

Further Sugges t ions : 

In practica l classes a series of lect u res fo r MS-Ex cel m ay be o rga n ized for Stu den ts a nd they 

m a y be asked to u se i t to p e r·fo r m p rnctica l p rn b l em s a ssi gn ed to t h em . 

 



I I 

 

 

 
 

I Prograrnrne/ Class : Certifica te I Yea r: Fi rst Semester: Second 
I 

i 
Subj ect:  STATlSTICS 

I 
 

!course Code: -B060201 T I Course Title : Descriptive Sta tistics (Biva ria te) a nd Proba biity Distributions 
I 

 

\Course ou tcomes: 

1After completing this cou rse a st ud en t w i l l have: 
,/    Know l edge of the  method  of  least  squares for curve fitting to  theoretically  describe 

experi mental  data  wi th  a  funct i on  or  eq uation  and  to  find  the  parameters  associated 

with the model . 
,/ Knowled ge  of  the  concepts of  correl  ati on  and  si m pl e  l i near  regressi on  and  Perform 

correl ati on and regressi on anal ys i s. 
,/ Abil ity to interpret result s from correl  at i on and regression . 
,/ A bility to compute and  interpret rank correlat i on. . 
,/ Abi l i ty to understand concept of qual  itati ve data and i ts analysi s. 
,/ Knowl edge of discrete distributi ons. Discuss appropriat e distribution negative binomial , 

Poisson, etc. wi th thei r pro perti es and appl i cation of d iscrete d i str ibution model s to solve 

problems. 
,/    Know l edge of conti n uou s d i stri but i on s. Di scuss the appropr iate d i stri bution  (i.e. uniform , 

exponen t i a l , norm al. etc.) w i t h the i r properti es and  appl icat i on of conti n uous d istri buti on 

I model  s to solve probl em s. 
,/ Knowl edge of the formal defi n i tion of order stati stics, deri ve t he d i stri bution function  and 

proba bi l ity densi ty functi on of t he r'" ord er stati stic and j oint d i stribution of r th and s111 order 

statisti cs. 
,/ A bi l i ty to i denti fy the app l i cat i on of theory of ord er stati  ti cs i n real l i fe prob l ems. 
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Credits : 04 Core: Compu lsory 

Max . Marks : 25+75 Min. Passing Marks: ......... 

Tota l No. o f Lectures-Tutori a ls- Practica l (in hours per week) : 6-0-0 . 

Unit Topic 
No. of 

Lectures 

Pa rt-A: Descriptive Statistics (Bivariate) 

 
 

I 
 

I 
' 

Bi vari ate data, Pri nci ples of l east sq uares, Most  p la u sibl e 

va l ues. Mean i n g of curve fitt i n g. F i tt i n g of st ra i gh t l i n e. 

parabol  a, l oga ri th m i c, pow er cu rves and other si mpl e forms 

by met hod of least sq uares. 

 
 

08 

 

II 

Bi -Vari ate freq uency table,  Correlation,  Types  of 

relation ships, Scatter d i agram, Karl -Pearson 's Correlation 

Coefficient and i ts propert i es. 

 
08 

 Rank correl  a t i on and i t s coefficie n t (Spearman and Kendal  l 

Measu res) 

Regressi on an alysi s thro ugh both types of regression 

eq uations for X and Y variabl es. 

 

08 

 

Ill 

I IV 
I 

I 
I 

i 

Attri butes:  Notion  and   Term i nology,  Contingency   table, 

Class freq uencies and U l t i mate cl ass freq uenci es, 

Consi  stency.   Associ ation    of   A ttri butes,    I ndependence, 

Measures of associ at i on for 2X2 ta bl e, Chi -square, Karl 

Pearson· s and Tscb u pro w·s Coeffici en t  of A ssoc ia t ion . 

 
 

06 

 



Pa rt-B: Proba bil ity Distri butions 

Discrete Probabil i ty Distri but i ons: Binomial distribu tion, 

v Poi sson d i stri bu tion (as l imi ti ng case of Binomial 
distri bu ti on), Hypergeometric, Geometri c and Negat i ve 

Bi nom i al  , Un i form and Mu l ti nom i al d i stri buti ons, fi tti ng of
 10

 

Bi nom ial , Poisson and Uni form d i str i bu tion s. 

 
Con t i n uous P robabi l i ty D i str i bu ti on s : Exponenti al , 

V I Gam ma, Beta di stri bu ti on s. Cauchy, Lapl ace, Pareto, 10 

Weibull , Log norma l d istr i bu ti on s. 

Normal d ist ribution  and  its properti es, Standard Normal 

VII variate, No rmal  distri bu ti on as l i m i t ing case of Binomial
 06

 

d i str i bu t i on . fitt i ng of N ormal d i stri but i on. 

Order Stat i sti cs. Di stri bu t i on s of m l ll l l11 U111 , r t h and 

VIII 
maximum  order  stati stic,  .Ioin t  d i str i bution  of  r th  and  sth                    04 
order statistics (in contin uou s case), Distribution of sample 
range  &  sampl e  median  for  u ni form  and  exponenti al 
d i stri buti on s. 
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Cou rse prereq u i si  tes : To st ud y t h i s cou rse, a st u d en t m u st h a ve opted/ pa ssed t h e pa pe r code 
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i  B060101T. 

Su ggested eq u i va l ent on I i n e cou rses: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . · ·· ·······. . . . . . . . . . . . .. 

Fu rther Su ggest i on 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . .. . .................................. ......... . . . .. . . . . · ············· 

http s :// www.co ur sera.o r g/ search ?g u ery= stati stics& 

 
I 

I  Th i s cou rse can be opted as an e l ect i ve by t h e st u den ts of fol l owi  ng su bjects: 
Open to ALL 

1   

I Suggested Co n ti n uo us Eva l ua tio n Met hod s: 
Continuous Internal E va l uati on sha l l  be based on allotted Assign men t and Class Tests. The 

I mark s shall be as foll ows: 

 Assessment and Presen ta tion of Assign ment/ Resea rch 
Orien tation assi gn men t 

(05 ma rks) 

Class Test-I (Objective Qu estions) (04 ma rks) 

Class Test-II (Descri pt ive Question s) (04 m arks) 

Class Test-III (Objecti ve Qu estions) (04 ma rks) 
 

Class Test-JV (Descriptive Questions) (04 ma rks) 

Class Interaction (04 ma rks) 
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I 
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l 

Programme/Class : Cei-ti fica te 
Year: Fi rst I 

 
Semester: 

 

Second 

I 

Subject: STATISTICS 

lcourse Code: -B060202P 
I  

Course Title: Descri ptive Da ta Ana lysis Lab (Biva ria te) 

(Cou rse outcomes:  
, 

r.fter completing thi s cou rse a stud ent wi ll have: 

. Abil i ty to deal with the probl ems based on fi tting of cu rves by Method of least squares 

e.g. fitting of straight I ine, second degree pol y nom i al , power curve, expon enti al curve etc. 
Abili ty to deal with pro bl em s based on determ i nati on of Regressi on l ines and calculati on of 

 

Correlation coefficient - grouped and u ngrouped data. 

A bili ty to deal with the problem s based on determination  of Rank correlation. 

Abi l ity to fit binomial and poi  sson distr i bu tion for gi ven data.. 

I 

I Credits: 02 Core: Compulsory 
 

Max. Marks : 25+75 Min. Passing Marks: ......... 
 

Tota l No. of Lectu1·es-Tutoria ls- Practical (in hours per week): 0-0-4 . 
I 

 

 
No. of 

Topic 

I 
Lectures 

1. Probl ems based on fitting of curves by Method of l east 

squares  e.g.   fitti ng   of   stra i ght   li ne,   second   degree 

pol yn om i al , power cu r ve, ex pon enti a l cu rve etc. 
I 2.   Problem s based on determ i n ation of Regressi on l i nes and 

calcu l ati on  of  Correlati on  coeffi c i ent  - gro uped   and 
u ngrouped data. 60 

,., 
Problems based on determ i nation of Rank correlation . 

4 .   Fi ttin g of bi nom i al and poi  sson d i stri buti on. 
 

f         Suggested   Read ings: 

As suggested for pa per code B060201T. 

I 

1   This course can be opted as an elective by the students of fo llow ing subjects : 

Open to ALL 

Suggested  Conti n uo us Eva l ua tion  Method s: 

Conti nuous Internal   Eva l uat i on  sha l l  be based on Practi ca l   F i le/Record , Cl  ass Activities 

and Overal l  performance. The m a rks sha l l be as follows: 
 

 
 
 

I 
 
 

 

I 

 
! 

I 

I 

I 

I   
Suggested Pract i ca l Exa m i n a t io n Eva l ua t io n Me t hod s: (75 Ma rks) 

Pract i ca l Exa m i nat i on E va l u at i on sha l l be ba sed on V i va -voce and Practi cal Exerci ses. The 
marks shal l be as foll ows : 

I 
 

Practical Exercise (Major'10)  01 x 25 Marks 25 Marks 

Practica l Exercise (Minor%) 02 x  15 Ma rks 30 Marks 

Viva-voce 20 Marks 

% Tbere shaJI be 04-05 Pract i ca l  Exerci  ses in Exa m i nati on compri si ng 0 1  as Maj or 

(Compu l sory) and:IJ.4 as M i n or (Stud en ts h ave to attend any 02). 

I - - 

;r vwv 
/  I'\ - 

/ 
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- .. 

I 

A 

I 

r 
: 

Practical  Fi le/Record (05 marks) 

Field Activ ity* 
 

(a) Theme/Objective of the Activ ity (02 marks) 

(b)  Report  Preparation lt (08 marks) 
 

(c) Presen tationL 
 

(05 marks) 

Class Interaction (05 marks) 

 



 
 

 

Course prerequis ites: To study this course, a student must have opted/ passed the pa per code 

B060201T. 

Suggested equi va lent online courses : 

 
 
 

 
----; 

 

Further Suggestions : 

In practica l classes a ser ies of lect u res for a n y sta tistical softwa re (e.g. SPSS) may  be orga nized 

for studen ts a nd they  m ay be asked to u se i t to pe rfo rm p ractical pro blem s assigned to them . 

" A  minor project / survey w ith appl ication of techniques studied in 8060201 T. 

e.g. 

It m ay be a survey ba sed study (with sam pl e si ze n ot more than 50 and 10 questi ons) 

addressing  the  l ocal  area  on  soci a l,  econom i cal,  ed ucational,  occupational,   mari tal, 

behav iou ral  issues;  knowl edge,  a ttitud e,  practices  towards  va rious  aspects;   ind ustrial , 

pol l ution, traffic, etc. status. 

A stud ent has to develop a q uestionnair e then collect, cl ass ify and tabulate the data. 

Thereafter, represent  the  data  graphicall y  and/ or  calcu late  some  descriptive  statistics 

(bivar ia te) and m ake som e i nferences ( i f possi b l e). 

 

#Report may be hand-written or in typed format. Head ings of the report may be decided by the 

su perv isor. 

 

& Presenta t i on· may be verbal or by usi ng p pt etc . 
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I 

Program me/C l ass: Diploma Year : Second Semester : Third 

\ I I 

Su bject:  STATISTICS 

Cou rse Code: -B060301T 
I I 

!Cou rse ou tco mes: 

 

Cou rse Ti t l e : Th eory of Est i nrn tion a nd Sa m p li ng Su rvey 

After compl eting thi s course a stu dent will have: 

>  Knowledge of the concept of Sampling distributions. 

>  Ability to understand the difference bet ween parameter & statist i c and standard error & 

standard  d eviation. 

Know l edge of the sampl i ng dist ri bu t i on of the sum and mean . 

> Abi l ity to u nder stand the t, f and chi -sq uare di  stri buti on and to i dentify the mai n 
characteri st ics of  these  distribution s. 

>  Knowledge of the concept of Point and Interval Estimation and discuss character istics of 

a good estimator . 

>  A bi l i ty  to  understand  and  practice various  method s of estimations  of parameters. 

>  Abi l ity to und erstand  the concept of samp l i ng and  how i t i s d ifferent from complete 

en umera tion . 

r
\"'-. 

Knowled ge of vario us probab ll ity and non-pro babilit y sampli ng method s along with 

estimates of population parameters 

>  Ability to identify the situat ions whe re the var i ou s sampl i n g techniq ues shall be used. 

>  Knowledge  of sampli ng and non- sampl  i ng errors. 

>  Know ledge of regression and ratio method s of est i mati on in simpl e random  sampl i ng 

(SRS). 
 

Cred i ts : 04 Core: Compulsory 

Max. M arks: 25+ 75 M i n . Pass i ng Marks: ......... 

I 

I Tota l No. of Lectmes-Tu to1 ·i a l s- P ract i ca l ( i n homs per week): 6-0-0. 
I 

I U n i t Topi c 

I 

 
 

No. of 

Lectu res 

Pa rt-A: Sampling Distributions and Theory of Estimation 
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I 

Sampling     Distribution s:     The      concept      of      sampli ng 

d i stri but i on, Parameter , Sta ti st i c and Stand ard e LTO r . The 

sampling d i st r i bu t i on for t he sum of ind epend ent rando m 

variable s of Binom ial , Poi sson and N ormal d istr i bu t ion. 

 

04 

 

II 

Central l imit theorem, sam p l i ng distribut ion  of  Z. 

Sampling d i str i bl1tion of L f, and ch i -sq uare wi thout 

derivations, Simple properties of these  di strib utions  and 

their   interre lationship. 

 
09 

 

I l l 

Point estimati on: Character i stics    of a good estimator: 

Un b i ased ness, consi stency , sufficienc y and efficiency . 

Probl ems and examples, In terval  estimatio n. 

 
08 

 

 
IV 

Method of Maximum Likel ihood and  properti es  of 

maximum likelihood estimators (withou t proof) , Method of 

minim um Chi -square . Method of least squares and methods 

of mom ents for esti mati on of parameter s            

v
 

l <: 

 
 

09 

 

· 
 



 

 

Pa rt- B: Sa mpling Su rvey 
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v 

Sampl i n g vs . Compl ete en u merati on: Sampling uni ts  and 

Sam p l i ng frame, Preci si on and efficiency of  estimators, 

Simple Rand om  sampling  with  and  without  replacement , 

Use of rand om num ber tables in sel ection of simple rand om 

sam pl e, Esti m at i on of popu l at i on  mean  and  pro porti on , 

Der i va t i on of express i on for var i an ce of these esti mators, 

Est i mat i on of var i an ces, Sam pl e size determ i n at i on . 

 
 

08 

 

 

 

 

 
V I 

Strati fied random sampl i ng, Problem of a l location, 

proportional a l location , optim u m a l l ocation. Derivat i on of 

the expressi ons for the stand ard erro r of  the  usual  

estimators  when  these  a l l oca ti on s  are  u sed,  Gai n   111 

preci si  on d ue to Stratificati on , Ro l e of sampl i ng cost i n t h e 

sampl e allocation, Minim izat i on of var iance for fixed 

cost. 

 
08 

 

 

V II 

System atic  Sampl ing:  Est i mat i on  of  Popu lation  mean  and 

Popu lati on  total, standard  errors of these estimat ors 

Two stage sam pl ing wi th eq ua l  fi rst stage unit s: Esti mation 

of Popu l at i on m ean and i ts var i an ce 

 

 
08 

 

 
v 11 1 

Regressi on and rati o m eth od s of est i m at i on 1 11  si m p l e 

rando m sampl ing, C l uster sam pl i ng w i t h  equal  cl u sters, 

Est i mators  of popula t ion m ean  and  their  mean  square 

errors. 

 

06 
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This cou1·se can be opted as an elective by the students of fo l low ing subjects : 

Open to ALL 

Suggested Con ti n uo us Eva l uati on Method s: 

Contin uous Internal Evaluation shal  l be based on a llotted Assi gnment and Class Tests. The 

! mark s shal  l be as foll ows : 

Assessmen t and P resen ta tion of Ass ign men t/ Resea rch 
(05  marks) 

Orien tation  assignmen t 

Class Test-I (Objective Questions) (04 marks) 

Class Test-II (Descri ptive Questions) (04 marks) 
 

Class Test-III (Objectiv e Questions) (04 marks) 
 

I Class Test-IV (Descri pti ve Questions) (04 ma rks) 
i 

Class In teraction (04 ma rks) 
 

 

Course prerequ is ites : To study th is course, a student must ha ve opted/ passed the pa per code 

I B06020JT . 

Suggested equiva lent on l ine courses : 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,,,,;' ,  . . . . . . . ······················ ·····················. . . . . . ' . . . . . . . . . . ... 
j    Further Suggestions 

I . . . . . . .. .  . . . . . . . . . . .. .  . ..  . . . . . . . ......... .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    . . . . . . . . . . .. 
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I Program me/C l ass: Diploma 
I 

Yea r: Second 
I 

Semester: Third 
: 

I 
Su bject :  STATISTJCS 

Course Code: -B060302P Cou rse Ti t l e: Sa m pl ing Tech n iq ues La b 
I 

Course outcomes: 

After completin g thi s cou rse a studen t will ha ve: 

1 . Ability to draw a si mple random sam pl e wi th the help of ta ble of random num bers. 

2 . Ability to estimate population  means and variance  i n si m ple random sampling. 

3.  Abi lity to deal with problem s based on Strat ified random  sam p l i ng for population  means 

(proportional  and opt i m um a llocat i on). 

I 4. A bi li ty to deal with problems based on Systemat i c random sampling 

I 5. Abi l ity to deal with pro blem s based on two stage sampl ing 
6 . A bi l i ty to deal with pro bl ems based on Ratio and regression estimation of population 

mean and total. 

Cred i ts: 02 Core: Com pulsory  

M ax. M arks: 25+75 M i n . Passi  ng M ark s : ......... 

Tota l No. of Lectu res-Tutori a l s-Practi ca l (i  n hou rs per week): 0-0-4. 

 Topi c 
N o. of 

Lectures 

 
 

 
I 
I 

I.  Problems  ba sed  on  dra wi ng  a  sim ple  random  sample 

with the hel p of tab l e of random n u mbers. 

2.   Problems  based  on  estim at i on  of  population   means 
and vari an ce i n simpl e random sampl i ng. 

.., 

.) .   Probl em s based on  Strati fied  random  sampl ing for 

population means (proporti onal and optim um 

al locat i on). 

4 .   Probl em s based on Systemati c random sampl i n g 

5.  Problems based on two stage sampling 

6.  Problem s based  on  Rati o and  regressi on  esti mation  of 

population mean and total. 

 
 
 
 

 
60 
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Ir- 

 
\.     , 

 
 
 
 
 
 
 

Practical  ·File/R ecord (05 ma rks) 

Assignmen t based on B060301T (05 ma rks) 

Case Study'' based on B060301T (10 ma rks) 

Class Interaction (05 ma rks) 

 
 
 
 

Practical Exercise (Majo r"!.·) 01 x 25 Ma rks 25 Ma rks 

Practical Exercise (Minor%) 02 x  15 Ma rks 30 Ma rks 

V iva-voce 20 Ma rks 

 
 
 
 
 
 
 
 
 
 
 

 

*Stud en t m ay be asked to prepare a case study on A ppl ication of a Sampl ing Technique in a 

particu lar si tu ation  a l ong with  i ts mer i ts-d emerits and comparat i ve study w i th  other options. 
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Suggested Readings: 
As suggested for pa per code B060301T. 

 

.  Th i s cou 1·se can be opted as a n el  ect i ve by the studen ts of fo l low i ng su bjects : 

Open to ALL 

Su ggested  Con ti n uo u s Eva l u a tio n  Met h od s: 

Continuous Internal Eval uation shall be based on Practi cal F il e/ Record , Cl  ass 

Act iv i ties and  Overall  performa nce. The marks shall be as follows: 
 
 
 
 
 
 
 

Suggested  P1·actica l Exa m i na t ion  Eva l u a tio n  Met h od s: (75 Ma r ks) 

Practical  Exan1i nati on Eval u ation sha ll  be based  on V i va-voce and Practical  Exercises. The 

mark s shal l  be as follows: 
 
 
 

 
% There shall be 04-05 Pract i ca l  Exerci ses i n Examinat i on com prisi n g 0 l  as Major 
(Com p ulsory) and 03-04 as Mino r (Stud ents h ave to attend an y 02). 

I 

Cou rse prereq u i s i tes: To stud y t h i s cou rse , a studen t m ust h ave opted/ passed the pa per code 

B060301T. 

Su ggested eq u i va l en t on l i n e cou rses: 

. . . . . . . . . . . . . . . . . . . . 

Fu rt h er Su ggest i on s: 

. . . . . . . . . . . .. . . . . . . . 

 



I 
I Progra m me/Cl  ass: Di ploma 

I 
Yea1·: Secon d 

I 
Semester: Fou rth 

Su bject: STATISTICS 

Cou rse Code: -B060401 T 
I 

Cou rse Ti tl e: Testing of Hypothesis a nd Applied  Statistics 

Course  ou tcomes: 

After completi ng thi s cou rse a stud ent wi ll have: 

i 
,/  Kno wled ge of  t h e terms l i ke  nu ll  and  al tern at i ve  hypothe ses, two -tai l ed  and  one-  tailed 

alternative  hy potheses,  significant  and  i n si gn i fi ca n t,  l evel  of sign ificance and  confidence , 

p val ue etc. 

,/ A bilit y to u nd erstand the concept of MP, U MP and UMPU tests 
,/ A bi l i ty to u nd erstand u nd er what si tuati ons one wou l d conduct the smal  l sample and 

l arge sample test   ( i n case of one sampl e and  two sam ple tests). 
,/ Fami l iari ty wi th d ifferen t  aspects of A pp l i ed Stati stics and thei r u se i n real l ife situations. 
,/ Ability to und erstand the concept of Time series along with its different components . 

../ Knowled ge oflndex number s and thei r app l i cations along with different types oflndex 

nu mbers. 
,/ Fam i li ar i ty wi tb va r i ous demographi c meth od s and d ifferent measures of mortalit y and 

ferti li ty . 
,/ Abilit y to und erstand t he concept of l i fe table and i ts construction. 
,/ Knowled ge to u nd erstand the concept of stati stical qualit y control and different control 

charts for var i abl es and attri butes. 

 

 
Cred i ts 04 Core :  Com pu lsory 

 

M ax. M a 1·ks : 25+75 M i n . Passi  ng M arks: ......... 
 

Tota l No. of Lectu res-Tutori a l s-Practica l (i n hou rs per week): 6-0-0 . 

 

U n i t Topi c  
No. of 

Lectu res 
 

Pa rt-A : Testing of Hy pothesis and Tests of Significance 

Statistical Hypothesi s (Si m pl e and Com posite), 
I 

Testi ng of hypoth esis. Type -Iand Type - Il errors,
 08

 

Significance level, p- values 

Power  of  a  test,  Defin it ion s  of  M ost  Powerfu l   (MP), 

II U ni forml y  Most  Powerfu l   (UMP) and  U ni form l y  Most 08 

Powerfu l  Un bi ased (UMPU ) te  ts. 

Test  of si  gn i ficance :  Large  sam p l e  tests for  (A tt r i bu t   s 

and  V ari ables) propo rti ons and  means (i) for one sam p l e 
11 1 ( i i ) for two sampl es 10 

I 
I Correl  at i on coeffic i ent i n case of (a) p=po (b) p1 = p2 , 

Small sample test based on t , f and chi -square distri but ions . 
IV 04 

 

 

 

 

 

 

 

 

 

 

 

 

 

2s I · 



 

Pa rt-B: Appl ied Statistics 

Introd ucti on   &   Defini tion   of   Time   Series,   its   d ifferent 

components, il lu strat i ons, add i tive and m u lt ipl icative 
09 

model  s.  Determ i nation  of  trend   by  free  hand   curve,  semi 

V average method , mov ing average method , method of least 

squares,  Analys i s  of  Seasona l  Componen t  by  Simple 

average  method, Rat io  to  moving  Average  Ratio 

to Trend , Link relat ive m ethod . 

Ind ex num ber - its defi nition , application of index num ber, 

pnce  rel  ati ve  and  quantity  or  vo l ume  relativ es,  l ink  and 09 

chain  relati ve, probl em  invo l ved  Ill computati on  of  ind ex 

n um ber , u se of averages , simpl e aggregative  and weighted 
V I 

 
 
 
 
 
 
 

V I I 
 
 
 
 
 
 
 
 

VII 

average method . Laspeyre·s. Paasche·s and Fisher' s  index 

num ber, ti m e and factor reversal tests of index n u mbers, 

consumer pri ce ind ex . 

Vital Stati stics : Measurement of Fertilit y- Crude birth rate, 

general  fertility  rate ,  age-spec ifi c  birth  rate,  total  fertil i ty 

rate,    gross    reprod uct i on    rate,    net    reprod uct i on    ra te,                    06 

standard ized d eath rates Complete life ta bl e, its mam 

features and constructi on. 

Introd u ction to Statistical Quality Control , Process  control , 

tool s   of   statistical   qual ity   con trol ,   +3 C   control    l imits, 
Princ ipl e  u nd erly ing  tl1e  constru ct i on  of  con tro l    charts.                    

06
 

Cont rol     charts    for    var i a bl es.    ·x·  and     ·R '    charts. 

const ruct ion and interpretat i on, Cont rol charts for attr i b utes 

'p' and  'c ' charts. construction and  interpretation 
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Suggested Readings: 

Part A 

Ferund  J.E (2001}: MC!themati cal Statistics, Prentice Hall oflnd ia. 

Freedman, D., Pisani , R. and  Purves, R. (2014). Statistics. 4t 1i Ed iti on . Norton  & Comp. 

Goon ,  A.M . ,  Gu pta,  M.K.  &  Dasgu pta,  B.  (2002) .  Fundan1ental s  of  Stati sti cs,  Vol.  I. , 

Kolkata, The World Press. 

Gupta, S.C. and Kapoor , V.K . (2000). Fundamentals of Mathematical  Statistics (10th ed.), Sulta 

Chand and Sons. 

Hangal ,  D.   D.   (2009).   Introd uction   to   Appl i ed   Statisti cs :  A   Non -Calculus  Based   Approach. 

Narosa Pu b l i sh i ng Com p. New Delh i . 

!  Hogg, R.V., McKean, J.W. & Crai g, A.T. (2009) . Introd ucti on to Mathematical  Statistics (61h ed.), 

:   Pearson. 
I 

 

1        Kenda l l , M .G. and  Stuart,  A.  (1979). The Adva nced  Theory  of Statistics, Vol.2. Inference and 

1      Relat ionship. 4th Edi tion . Charles Gri ffi n & Comp . 

Kendal l ,  M.G.,  Stuart,  A.  and   Orel,  J .K .  ( 1994).  The  Ad vanced   Theory  of  Statistics,  Vol.   1. 

Distribution  Theory .  6th Edition. Hal sted Press (Wi l ey Inc.). 

Kenney,  J.F.  and  Keepin g,  E.S .  (1947) .  Mathematics  of  Statistics.  Part  I. 2nd  Edition . 

Chapman & Hall. 

I  Ken ney ,  J.F.  and   Keepin g,  E.S .   ( 195 1).  Ma t hematics  of  Sta ti st i cs.  Par t   II.  2nd  Edition . 

· Chapman & Hall 

Mood A.M ., Gray bil l F.A. and Boes D.C. (2007). Introd uction to the Theory of Statistics (Jrd 

ed.), New Delhi , Tata McGraw Hill Pu blishing Co. ltd . 

Tanner, M. (l990). An Investigation for a Course in Stati stics. McMill an, New York. Tanur , 

J.M . ( 1989) Stati stics. A Guid e to t h e U nk n own . 31li Ed i ti on, Du x bury Press . 

Yule,  G .U .  and   Kend all,  M.G .  ( 1973) .   An   Introd u ction   to  the  Theory  of  Statistics. 1 4th 

Edition. Char l es Griffi n  & Comp . 

Part B 

Croxton F.E., Cowden D.J . and Klein, S. (1973). Appl ied Gen eral Stati sti cs(31ci ed.), Prent ice 

Hall ofindia Pvt. Ltd . 

 

Gupta , S.C. and Kapoor , V .K . (2008). Fund am en tals of Appl i ed  Stati stics (4th ed .), Sultan Chand 

and  Sons. · 

 
Montgom ery  D. C. (2009)  : Introduct i on  to  Stati sti ca l   Qual i ty  Contro l  (61h ed .), W iley India  Pvt. 

Ltd . 

 

Mukhopad hyay, P (2011): A pplied Statistics, 2nd edi tion revi sed reprint , Books and Allied 

(P) Ltd . 
 

I 
i 
:  Suggested On line Li n ks/ Read i ngs: 

htt p :// h eecon tent. up scl c .gov . in/ Sea rch Con t e n t. aspx  

http s:// swava m .gov . i n / ex p! orer?search Tex t = st ati stic s  

https :// nptel .ac. in/ course.html 

https ://www .edx .org/ search ?q = stati stic s 

https://www .coursera.org/search?g uery=stati st ics& 
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I Open to A LL 

Su ggested Con t i n u ou s Eva l u a tio n Met hod s: 

Continuous Internal Evaluation shall be based on allotted Assignment and Class Tests. The 
marks shall be as follows: 

Course prerequis ites: To study th is course, a student must have opted/ passed the pa per code 
B060301T . 

Suggested equiva lent online courses: 

Further Suggest ions : 

 

 

 

 
 

I This course can be opted as an e lective by the students of fo llow ing subjects : 

 
 
 
 

 
Assessment  an d Presen ta tion  of Assign men t/ Resea rch 

Orientation assign men t 

 
(05 ma rks) 

Class Test-I (Objective Questions) (04 ma rks) 

Class Test-II (Descriptive Qu estions) (04 marks) 

Class Test-Ill (Objective Qu estions) (04 ma rks) 

Class Test-IV (Descri ptive Qu estions) (04 ma rks) 

Class Interaction (04 ma rks) 
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   Progra m me/C l ass: Diploma   I Yea r : Second 
I Semester : Fou rth

 

Su bj ect : STATISTICS 

Cou rse Code: -B060402P I Cou rse Ti t l e : Tests of Sign ifica n ce a nd A ppl  ied Sta tistics La b 

Cou rse ou tcomes: 

After completi ng this cou rse a stud ent wil l  have: 

I. A bi l ity to conduct test of si gn ificance based on  t - test and Chi -sq uare test. 

2 .  Knowledge about  Fisher 's Z-transform ati on and  i ts use in  testi ng 

3. Abi l ity to deal with problems based on l arge sampl e tests. 

4. . A bi l i ty to deal w i t h prob l ems based on ti me seri es and ca l cu l at i on of i ts d i 
fferen t compon ents for  forecasting. 

5. Abili ty to deal wi  th prob l ems based on Ind ex n umber. 
6. Acqu ire kn owledge abou t m easurement of mortal  ity and fertility . 
7. A bi l ity to deal wi th pro bl ems based on l i fe tabl e. 
8. A bi l ity to work wi th con tro l  charts for var i ab l es and attri butes and draw i nferences. 

Cred i ts : 02 
Core: Com pu lsory 

I 
Ma x . M a rks: 25+75 

M i n. Passi  ng M arks: ......... 

Tota l  No. of Lect u res-Tutori a l s-Pract i ca l  ( i n hou rs per week): 0-0-4 . 

Top i c N o. of 
Lect u res 

1. Probl ems based on t - test. 
2. Probl em s based on F-test. 
,., 
_) . Probl ems based  on Chi- sq uare test. 
4 .   Pro bl ems based on Fisher 's Z- tran sformat ion and its 

I u se i n test i ng 
5. Probl em s based on calcu l ation of power curve. 
6. Probl ems based on l arge sample tests. 

7. Probl ems based on time series and i ts different 

components 60 
8. Probl ems based on Ind ex n um ber. 

9. Prob l em s based on measu rem en t  of m orta l i ty and 

fert i l i ty . 

10. Pro bl em s based on l ogi sti c cu rve fit ti ng. 

1 1. Probl em s based on l ife tabl e. 

12. Problems based on contro l  charts for variables and 

attri bu tes. 
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Suggested Read ings: 

As suggested for pa per code B060401T. 

1    Th is course can be opted as an elective by the students of fo llowing subjects : 

Open to ALL 

Suggested  Con ti n uo u s Eva l u a tio n Met hod s: 

Conti nuous Internal  Evaluation  shal l  be  based  on  Practical  File/Record , Class 

Acti v i ties and Overal l  performance. The mar ks shall be as fol lows: 

 
I 
I 

 

i 
 
 

 

Suggested Practica l Exa m i n a tio n Eva l u atio n  Met h od s: (75 Ma r ks) 

Practical  Examination  Eval u a t i on  shal l   be ba sed on V i va- voce and  Practical  Exerci ses. The 

mark s shal l  be as fol l ows: 
 

Practical Exercise (Major %) 01 x 25 Marks 25 Ma rks 

Practical Exercise (Mino r%) 02 x 15 Ma rks 30 Ma rks 

Viva-voce 20 Ma rks 

o;;,  There   shal l    be   04-05   Practi cal   Exerc i ses   111   Exam i nation   compns111g   01   as   Major 

(Comp ulsory) and  03-04  as Minor  (Stud en ts  have to  attend  an y  02). 
 

 
Course prereq uis ites : To study th is cou1·se. a student m ust have opted/ passed the pa pe r· cod e 

B060401T. 

 
Suggested  equiva lent  onl ine  courses : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... .. .. . . . · ·····. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 
 

Further Suggest ions : 

Stu d en ts m ay be asked to pe rfo r m p ract i ca l p ro blem s assign ed to t h em _by u si n g MS-Excel /a n y 

Statistica l   softwa re. 
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Practica l  File/Reco rd (05 ma rks) 

Assign men t based on B060401T (05 ma rks) 

 Case Study based on B060401T (10 ma rks) 

Class In teraction (05 ma rks) 

 



I 

 

 

I Course Code:-B060501 T I 
Course Title : Mu ltiva ria te A na l ysis and Non-pa ra metric Methods 

Course outcomes: 

After com p leting th i s course a stud ent w il l  have: 
,/   Abi l i ty to und erstand  the ba sic concept s of vector  space and matrice s in order to stud y 

multivariate d istri but ion. 
,/  Know l edge of the applications of mu l ti variate nor ma l d i stribution and Maximum 

Li  kel i hood est imates of mean vecto r and d i spersi on matri x . 
I   ,/  Know l edge of Princ ipa l  Compon ent Ana l ys i s and Facto r Ana l ys is. 
I  ,/   A bi l i ty to appl y d i st r i b u t i on free tests (Non -parametric methods) for one and two sample 

cases. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I V III 
I 
I   
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Progra111111 e/Class : B.Sc. 
I 

Yea r : Th ird 
I 

Se111ester: Fifth 

Subject: STATISTICS 

 

Cred its : 04 Core: Com pulsory 

Max .  Marks :  25+75 Min. Pass ing Marks: ......... 

Tota l No. of Lectures-Tutoria ls-Practic a l (in hours per week): 6-0-0. 

I Unit Top ic 
No. of 

Lectures 

 

 
I 

Vector Space, Su bspace, Linear  Com bi nation,  Span , 

Linear Independence , Inner Prod u ct, No rm , Orthogonal ity, 

Di men sion of Vector Space 

 
08 

I 
I 11 
i 

Row and Co l u mn Ra n k. Ran k of Matri x, Elementary 

operat i ons on Matrices , I n verse of a matrix . 

 
07 

I 
 
 

Ill 

M u l ti vari ate   Normal     D i str i bution,    Margi nal    and 

Cond itional   Distri  bution s,   Momen t    Generat i ng    and 

Ch aracteristi cs fu ncti ons 

 
08 

 
 

IV 

Max im um Li ke l i hood Estimat i on of Mea n vector and 

Di spersion  matrix, Independ ence and  point suffici ency of 

t hese esti m ates. 

 
07 

 
v 

' 

App li cations    of    Mu i ti va r i ate    Anal ysis:     Princi pa l 

Com ponents A nalysi s and Factor An alysis (App l i cation 

Orien ted d i scu ssion , deri vations not req u i red) 

 
08 

 
V I 

Multiple and Partial correlations and Multip le 

Regresions.· 
07 

 
 

V II 

N on-parametr i c tests, Tests for rand om ness and test for 

goodness  of  fi t.  One  sampl e  tests   Si  gn  test ,  W i l coxon 

Si gned ra n k tests. 

 

08 

 Two sampl e tests  : Run test, Kol mogorov - Smi rno v ' s 

test, Med i an test and  Mann- W hitney U  test. 
07 

 



 

I  Suggested Readings: 

I  Anderson , T. W . (2003) : n Introd ucti on to Mu l t i varia te Stati sti ca l Analysis, 3rd Ed n ., John W i ley 
i 

' Muirhead , R.J . ( 1 982): Aspects of Mu l ti vari ate Stati st i cal Theory, John Wi l ey. 

Kshirsagar , A.M. ( 1972): Mul t i variate Analysis, l stEdn. Marcel Dekker. 

Johnson, R.A. And W ichern, D. W. (2007): Appl i ed Mu ltivariate Analysis, 6thEdn ., Pearson & 

Prenti ce Hall 

Mukhopad hyay, P.: Mathemati cal Statistics. 

Goon, A.M., Gupta, M.K. and Dasgupta, B. (2002): Fund amenta ls of Stati stics, Vol. l, 8th Edn. 

The Wor l d Press, Kolkata. 

Gibbon s, J. D. and Chakrabort y , s (2003) : No n parametri c Statisti cal Inference. 4th Edition. 

Marcel Dekker, CRC. 

I Rohatgi  , V . K . and Saleh. A .K. Md . E;. (2009) : A n I nt rod u ct i on to Proba bil i ty and Stati st ics. 2 11 c1 

Edn. (Reprint) J ohn W i l ey and Sons. 
 

 

Suggested On l ine Links/ Read ings : 

http://heecontent. ugsdc.gov. in/ Search Con tent.aspx 

https://swayam.gov. in/exgl orer?searchTex t=stat i st_ i cs 

https://npte l .ac.in/course.btm I 
http s:// www.e d x.org/ searc h ?g = stati stic s 

I     httgs://www.coursera.org/search?guery=statistics& 

I 
j    Th i s cou rse can be opted as an e l ect i ve by t he st ud en ts of fol  l owi ng su bjects: 

Open to ALL 

Su ggested Conti  n uous Eva l u a tio n Met hods: 

Continuous Internal Eva l uation sha l l  be based on allotted Assignment and Class Tests. The 
marks shal l be as foll ows: 

 

I 
I 
I 

 

I 

 
 
 
 
 
 
 
 

 

Cou rse prereq u i si tes: To stud y t h i s cou rse, a stud en t m u st h ave opted/ passed the pa pe r code 
B06030 1T a n d   B06040 1 T. 

Su ggested eq u i va l en t on l i n e cou rses: 

i  . . . . . . . . . . . . . . . . . . . .     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... ....... .... 

 
Fu rth er Su ggest i on s : 
•  •  •'    .. . . . . . . ... . . . . . . . . . . . . . . . . . .... . ·········· ·· ·········· . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... ............ 

I 'iL   
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Assessment and Presentation of Assign ment (05 ma rks) 

Class Test- I (Objectiv e Questions) (04 marks) 

Class Test-II (Descriptive Questions) (04 marks) 

Class Test-III (Objective  Questions) · (04 marks) 

Class Test-IV (Descri ptive Questions) (04 ma rks) 

Class Interaction (04 marks) 

 

http://heeconte/


1 : 

Lectures 

/
 

 
 

 
Programme/Class : B.Sc. 

I 

 
Year: Th i rd 

I 

 
Semester: Fifth 

Subject : STA TISTICS 

 

Course Code: -B060502T I 
Course Title: Ana l ysis of Va ria nce a nd Design of Experiment 

Course outcomes: 

After completin g thi s course a student w ill have: 
./ Knowledge of the concept of Anal ysi s of Vari ance (ANOV A). 
./  Ability to carry out the ANOV A for One way and Two way Classi ficati on . 

./  Abil i ty to carry out the post-hoc analys i s. 

./ Knowled ge of the concept of Design of exper iment and its basic pr incipl es. 

A bi l i ty to perform the basi c symmetric desi gns CRD, RBD and LSD with and without 

missing  observations. 

Knowledge of the concept of factorial exper iments and their practical application s. 
 

Credits : 04 Core : Compu lsory 

I Max . Marks : 25+75 Min. Passing Marks: ......... 

Total No. of Lectures-Tutoria ls-Practical (in hours per week): 6-0-0. 

Unit Topic 
No. of

 

Definition of Anal ysis  of V ari ance, Assumpti ons    and 

I Li m i tati on s of AN OV A. On e way c l assi ficat i on . 08 

Two  way  classification  w ith  equal  n um ber  of  observations 

II per cell. Duncan 's m ul tipl e compari son tests. 07 

Pri nci pl es   of Design of Experiment : Rand omization , 

Ill Repl i cation and Local Contro l , Choice of si  ze and type of a 08 

I plot using u niformity tria l s. 

Completely Rand omi sed Desi gn (CRD) 

Rand omized Block Desi  gn (RBD), Concept and  defi n i ti on 

IV of effici en cy of desi gn, Com pari son  of effici ency between 07 

CRD and  RBD . 
 

Latin Square   Design   (LSD),   Lay-out ,   AN OV A   table, 

v Com parison  of  efficiencies  between  LSD  and   RBD;  LSD 08 
and CRD 

Missing  p l ot  techniq ue:  Est i mation  of  m1ss1ng  pl ots  by 

V I mi n im izing error sum of sq uares i n RBD and LSD wi th one 07 
or two m i ssi ng observations. 

Factorial    Exper iments:   General   descr iption   of   factorial 

V LI experiments, 22 , 23 and 211  factorial experiments arranged in 

RBD and  LSD, Defin iti on of Ma i n effects and  Interacti ons 08 

in 22 and 23 factori a l ex perimen ts. 
 

P repara t i on of A N OV A by Ya tes proced u re. Est i m ates and 

I V III tests  for  ma i n  and   in teract i on  effects  (Analysi  s  w i thout 07 
confound i ng) . 

J- 'V ' 

33 1  ll

 . e 

I 



 

 

Suggested Readings: 

Cochran ,  W .  G.  and  Cox,  G.  M.  ( 1 957).  Experimenta l   Design .  .John  W i ley  &  Sons, New 

York . Coch ran, W.G . and Cox , G .M. ( 1 959). Expe ri menta l Desi gn , Asia Pu b l ishing House 

Das, M. N. and Gi ri , . S. ( 1 986) . Desi gn and Ana l ysis of Ex peri ments (211d Edition). W i ley. 

Dean ,  A .  and  V oss,  D .  (1999).  Desi gn  and  A nalysi  s  of  Exper i ments.  Spri nger-Verlag,  Ne 

York . 

Federer, W.T. (1955). Exper ime ntal  Des i gn: Theory  and  Appl ications. Oxford  & IBH Publishing 

Company,  Calcutta, Bom bay  and ew Delh i . 

Joshi , D.D. ( 1987). Linear Esti mation and Desi gn of Exper iments. New Age International 

(P) Ltd. New Del hi . 

Kempthorne , 0. ( 1965).  The Design  and  A nalysi s of  Experi ments, .John  W i ley 

Montgomery , D.C. (2008). Desi gn  and  Anal ysi s of Exper im ents, John  Wiley 

Montgomery, D.C. (20 17). Desi gn and anal ysis of Experi ments, 9Th Edi tion . .John Wi ley & Sons. 
 

 
!suggested Online Links/ Read ings: 

· http ://heecontent. u psdc.gov. in/ Search Con ten t .aspx 

I   https://swaya m. gov. in/explorer ')searchText=statistics 

I  http s:// n ptel.ac. in/ co urse. htm l 

htt ps :// www.edx.org / search ?g = st atist i cs 

I  https://www.co ursera.org/ search ?guery=stati stics& 

1    Th i s cou rse can be opted as a n e l ecti ve by th e st ud ents of fo l l ow i ng su bjects: 

Open to ALL 

Suggested Con tin uous Eva l ua tion Met h ods: 

Continuou s Internal Evaluation  shall be ba sed on allotted  Ass i gnment  and  Class Tests. The 

marks shal l be as fol lows: 
 

Cou rse prereq u 1 s1  tes: To st u d y t h i s cou rse, a stud en t m u st h a ve opted  /passed the 

Ma th ema tics/Elemen ta ry Ma th ema tics i n  Class 12 '"· 

Su ggested  eq u i va l ent on l i n e cou rses: 

Fu rt h er Su ggesti on s:  
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Assessment  and Presenta tion of Assignment (OS marks) 

Class Test-I (Objective Questions) (04 marks) 

Class Test-U (Descri ptive Question s) (04 marks) 

Class Test-III (Objective Question s) (04 marks) 

Class Test-IV  (Descriptive  Questions) (04 marks) 

Class Interaction (04 marks) 

 

http://www.edx.org/
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Program m e/Cl ass : B.Sc. I Year : Th ir·d 
I 

Sem ester : Fifth 

Su bject :  STATISTlCS 

Cou rse Code   -B060503 P I Co u rse Ti  t l e: N on-pa ra met ric Methods a nd DOE La b 

1Cou rse ou tcomes : 

After completing this course a student will have : 

l .  Abilit y to cond uct test of signifi cance based  non-parametric tests. 

2.  Ability to deal with mult i var iate data. 

.) . Knowl edge of Pri n ci pal  Componen t A na l ys i s and Factor A nal  ys i s. Abi l i ty to perform 

ANOV A for one wa y and two classificati on . 
I 

4 . A bil i ty to perform post-h oc anal ysi s. 

5. A bili ty to cond uct ana l ys i s of CRD, RBD and LSD with and without missing 

observation s. 

6.  Abi l i ty to cond uct an al ys i s for Factori al ex peri men ts (wi tho u t confou nd i ng). 
 

I 
C red i ts: 02 Core:  Com pulsory 

I 

M ax.  M a rk s: 25+75 M i n . Passi  ng M arks: ......... 
 

Tota l  No . of Lect u res-Tu tori al  s-Practi ca l  ( i n  h ou rs per week): 0-0-4 . 

Top i c 
No . of 

Lect u res 
I 

I. Pro bl em s based on N on-param etr i c tests for one 

sam pl e. 

2 .  Problems based on Non-parametric tests for two 

sampl es. 

. Probl em s based on Rank and In verse of a matrix. 

4.  Probl em s based on Mea n vecto r and Di sper sion m atr i x 

of a m u l ti variate norma l d i st r i bu tion . 

5. Problem s based on Principal Component Analysis 

6. Probl ems based on Factor Anal ysis. 60 

7. Problems based on Analys is of var i ance in one-way and 

two-way cl assificati on (wi  th and with ou t i nteract i on 

term s). 

I 8. Probl em s based on A na l ys i s of a Lat i n square design. 

I 9. Problems based  on  A nal  ys i s of variance  i n  RB D  an d 

LSD w i th one or two m i ssi n g observations. 

L 0. Probl em s based on Factoria l  Experim ent Practical. 
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Practical :File/Reco rd (05 ma rks) 

Assignmen t based on B060501T/ B060502T (05 marks) 

Case Study based on B060501T/ B060502 T (10 ma rks) 

Class In teraction (OS m a rks) 

 
 

 
Practical Exercise (Major' Y.,) 01 x 25 Ma rks 25 Ma rks 

Practica l Exercise (Min or%) 02 x  15 Ma rks 30 Mar ks 

Viva-voce 20 Ma rks 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Suggested Read ings: 

As suggested fo r pa per code B060501T a n d B060502T. 

Th i s cou rse can be opted as an el  ecti ve by t h e st ud en ts of fol l owi ng su bjects:  

Open  to  ALL. 

Suggested  Co n ti n uo us  Eva l ua tio n  Met h od s: 

Continuous Internal Eval u ati on shall be based on Practi cal Fi l e/Record , Class 
Activ i ti es and Overall performance. The mark s shall be as follows: 

 
 
 
 
 
 
 

Suggested Practical Ex a m i n a tio n Eva l u a t io n Meth od s: (75 Ma r ks) 

Practical Exam i nation Evaluation shall be based on Viva -voce and Practical Exercises. The 
marks shall be as follows : 

 
 
 
 

 
%There sh al l be 04-05 Practical Exerci ses in Exam i nation compri sing 01 as Maj or 

(Compu lsory) and 03-04 as Minor (Stud ents have to attend any 02). 

Cou rse prereq u i s i tes : To stu dy t h i s cou rse, a stu d en t m u st h ave opted/ passed t h e pa p e 1· cod e 

B060501T  a n d    B060502T. 

Su ggested eq u i va l en t on l i n e cou rses: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . · ···········......... . .......... 

F u rt h er Su ggest i on s : 

i  Stu den ts m ay be a sked t o per fo r m  p ra cti ca l  p ro ble m s assign ed t o t h e m  by u si n g MS-E x cel/ a n y 

i  Statist ica l  softwa re. 
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I Progra m me/Cl ass:  B. Sc. 
I 

Y ea r : Th i rd 
I 

Semester: Sixth 
I 

 

Su bject: STATISTICS 

Course Code: -B060601 T I Cou rse Tit l e: Statistica l  Computing and Introduction to Statistica l  Softwa re 

Course  outcomes: 

After completi ng thi s course a stud ent will have : 

./ Basic Knowl edge of SPSS and R progra m m i ng w i th som e basi c not i on s for developing thei r 

own  simple programs and  v isualizing graphics in R. 

./ Abil ity to perform data anal ysis for both un i variate and m ulti variate data sets using R as well as 

SPSS 

! 
Cred i ts: 04 Core: Compu lsory 

I Max. M a rks: 25+75 M i n . Passi ng Marks: ......... 

Total No. of Lect u res-Tu to1·i  a l s- Pracr i ca l (i  n hou 1·s per week):  6-0-0. 

U n i t Topi c 
No. of 

Lectu res 

 
I 

Introd ucti on to Compu ter : Generation of Computer, Basic 

Structure of Com puter, Digi  tal  com puter and  its peri ph erals, 

n umber  systems  (Binary,  Octal,  Hexadecimal  Systems). 

Flow chart for s[mpl e stati stical pro b l ems. 

 
 

08 

 
II 

Introducti on to  R  Programmi ng and  R  Stud io, I n stall i ng R, 

R as a calcu l ator. Creati  n g a d ata set, U nd erstan d i ng a data 

set, Data stru cture: Vectors, Matrices, Arrays, Data Frames, 

Factors and  Lists 

 

08 

 
111 

Data inputs: Entering data from  the  keyboard,  Importing 

Data  from  Excel,  SPSS.  SAS,   STATA,   creati ng   new 

vari ables, recod i ng vari abl  e, renaming va r iab l es, 

 
07 

I 

IV 
Graph s usi  ng R. I n feren t i a l Stat i sti cs- Param etri c test : Test 

for No rm al i ty,  t-test for si  ngl  e m ean, t -test for d ifferen ce 

between m eans, pai red t-test. 

 
08 

v 
Usi ng R: W il coxon signed rank su m test , Mann Whi tney U 

test , Kru skal  W allis test,  A nal  ys i s of  V ariance  (One-  way 

& Two  way  A nova), Karl  Pearson  correlation  coefficient, 

Linear Regressi on : Si  m p l e and Mu lt i pl e regression 

 
07 

 
VI 

SPSS Environmen t, entering data, Importing and Exporting 

data, Data Preparation , Data Transformation. Descriptive 

Statistics, Explore, Graph s u si ng SPSS 

08 

 
V II 

I 

Graph s usin g SPSS, Inferen ti a l Statist i c - Param et ri c test: 

Test  for   N orm al i ty ,   t- test   for   si ngle   mean,   t -test   for 

d i fference between mean s, pai red t-test. 

07 

 
VII I 

Using SPSS: N on-param etri c tests, Anal  ysi s of V ari ance 

(One-way & Two way A n ova), Kar l Pearson correlation 

coefficient, Li n ear Regressi on Si m pl e and M u l ti ple 

regression _,. 

07 

 



Suggested Read ings: 

Cham bers, J. (2008).  Software for Data  Anal  ysis:  Programmi ng  with R, Springer. 

Crawley, M.J . (20 17). The R Book, John W i ley & Sons. 

Eckhou se, R.H. and Morr i s, L. R. ( 1975). M i n i compu ter System s Organ izati on , Programmi ng and 

Appl i cations, Pren ti ce-Hall . 

Ma t l off, N . (20 1 1 ). The Art of R Program m i n g, N o Starch P ress, I n c . 

Eckl1ou se, R.H. and Morri s, L.R. (1975). M i nicompu ter Systems Organi zation, Program ming 

and Applications , Prentice-Hal I. 

Margan G A: SPSS for I n trod uctory Stati sti cs; Uses and In terpretation. 

 

I 

Su ggested Online Links/ Read ings : 

httQ ://heecontent.u12 sdc.gov. in/ SearchContent.as12x 

httQS://swayam.gov.in/ex12lorer?searchText=stati stics 

htt12 s://n12t el .ac.i n/course.htm l 

httQS://www.ed  x.org/search ?g=statistics 

httQS://www.co ursera.org/ search ')g uery=stat i stics& 

' Th i s cou rse can be opted as a n electi ve by the st ud ents of fol low i ng su bjects: 

Open  to  ALL 

Suggested Con ti n uo us Eva l u a tio n Met h od s: 

Continuous Internal  Eval u ation shall be based on allotted Ass i gnment and Cl  ass Tests. The 

marks shall be as fol l ows: 
 

 

 

 

 

 

 

I 

 
 
 
 
 
 

Cou rse prereq u i si  tes: To stud y t h i s cou rse, a stud ent m ust h ave h ad the su bject 

Ma t hematics/Elemen ta ry  Ma t hem atics i n  class 12
111 

• 

Su ggested eq u i v a l en t on I i n e cou rses : 

. . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    . . . . . . . . . . . . . · · ····· . · ·········. . . . . . .. . .. . . . . . . . . . . . . . . . . . . . .. 

 
Fu rt her Suggest i on s: 

. . . . . . . . . . . . . . . . . . . . . . . . . . ······················. . . . . . . . . . . . · ········· ······. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 
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Assessmen t an d Presen ta tio n of Assign men t  (OS ma rks) 

Class Test-I (Objective Qu estions) 
  

(04 ma rks) 

Class Test-II (Descri ptive Question s) (04 ma rks) 

Class Test-Ill (Objective Questions) (04 ma rks) 

Class Test-IV (Descri pt ive Quest ions) (04 ma rks) 

Class Interaction (04 ma rks) 

 



 
 

 
Program m e/Cl ass : B.Sc. 

I 

 
Y ear: Th i rd 

I 

 
Semester: Sixth 

Subject: STATISTICS 

Cou rse Code: -B060602T I 
Cou rse Ti tl e: Opera tion s Resea rch 

Cou rse ou tcomes: 

!After completing this course a student wi ll have: · 

,/ An idea about the hi stori ca l back grou nd and need of Operati ons research. 
I  ,/  A bi l ity  to  identify  and  devel op  operat i ona l   resea rch  model s from  the  verbal 
I descript i on of the real Ii fe pro bl ems. 
I  ,/   Knowledge of the ma thema t ical tool s t hat are needed to solve opti m ization problems. 

,/   Abi l ity  of  sol ving  Linear programming  problem , Transportation  and  Assignment  probl ems, 

Replacement  probl ems, Job sequenc i ng, etc. 
,/  Abi lity to solve the problem s based on Gam e Theory. 

 

Cred i ts: 04 Core: Com p u lsory 

i 
Max. M a r ks:  25+75 M i n. Passi n g M arks: ......... 

I 
I 

Tota l No. of Lectu res-Tutori als-Pract i cal  ( i n h ours per week): 6-0-0 . 

U n i t Topi c  
No. of 

Lectu res 

History & background  of OR. General l i near pro gramm ing 
I 

I problem s and t hei r form u l at i on s. Sol v i ng LPP by Graph ica l 04 
Method . 

Sol v ing LPP by, Simpl ex method, Big-M method , Two 

II phase Method , Degeneracy and Dual ity in LPP. 10 

Transportation  probl em:  N orth -west corner  ru l e, Least  cost 

111 method , Vogel 's app rox i m at i on method. Opt i mum 05 
sol utio n : Stepping stone method . 

 

Assignment  Problem:  Hu ngarian  Method, Travell i ng 

IV Salesman Probl em , 05 

Replacem ent probl em : Ind i v i dual  and Group 

v replacement. 05 
'
 

Job sequencing : n jobs - 2 mach ines, njobs - k 
VI 

machi nes, 2 jobs - n machin es. 05 

Gam e theory : In t rod u cti on . Com pet i ti ve Si t u ati ons.. 

I V II 
Characteri st ics of Compet i t i ve  Games.  Recta n gu l ar gam e, 

Two-Person Zero-Su m  game. m i nim ax-max i m i n princi pl e. 05 
1    · 

Sol uti on to rectan gul ar gam e usi  n g graphica l method 

Ddomi nance  and  modi fi ed  dom inance  property  to reduce 

VII I the  gam e  matri x  and  sol u t i on  to  rectangular  game  wi th 06 
mixed st rategy. LPP m et h od . 

I 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
39 I   •  . 



This course can be opted as an e lective by the students of fo llowing subjects : 

Open to A LL 

I 
! 

Suggested Readi ngs: 

Swamp, K., Gupta P.K. and ManMo han (2007). Operat ions Research (13111 ed .) , Sultan 

Chand & Sons. 

Taha, H.A. (2007).  Operations Research: An Introduction (81h ed.), Prentice Hall of India. 

Had ley , G : (2002) : Linear Programmi ng, N arosa Pu bl i cations 

H il l ier , F.A and Lieberm an , G.J. (20 l 0): I ntrod u ction to Operations Research - Concepts and 

cases, 9th Ed i t i on, Tata McGraw Hi l l 

Suggested Online Links/ Read ings: 

htt12: // he econtent.u12 sdc. go v . i n / Search Co n te nt.a s12 x 

: h tt12 s://swa yarn .gov . i n/ex 12 l orer"searcb Text-=stati st i cs 

1     htt12 s ://n12 tel.ac. in/course .html 

htt12 s://www.edx.org/search?g=statistics 

htt12 s://www.coursera .org/search?guer y=stati sti cs& 

! Suggested Con ti n uous Eva l ua t ion Methods: 

I Conti nuous Internal Eva l u ation sha ll be based on allotted Assignment and Cl ass Tests. The 

mark s shall be as follows: 

I 

Course prerequ 1 s 1tes : To study th is course, a stude nt must have had the subject 

Ma thema tics/E l emen ta ry Mathem a tics i n class 12
111 

• 

I  Suggested equiva lent online courses : 

I'

 

. .. . . .. . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . ..... .... . .......... . . . . . . . . . · ······ ··········· ··. . . . ......... 

I F.urth.er .S1.ges 10.ns : . 
. . . . .......... . ..... .... .. .. ....... . .. . . . . . ........... ........ . . ... . . . . . . . . · - ······· 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Assessment and Presentation  of  Ass ignmen t (05 marks) 

Class Test-I (Objective Questions) (04 ma rks) 
 

Class Test-II (Descri ptive Questions) 
 

(04 ma rks) 

Class Test-HI (Objective Questions) (04 marks) 

Class Test-IV  (Descri pt ive  Questions) (04 marks) 

Class Interaction (04 marks) 
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Program me/Cl  ass: B.Sc. Yea r: Th i rd  Semeste r: Si xth   
I I 

Subject: STATIST lCS 

Cou rse Code: -B060603P I 
Cou1·se Ti t l e: Opera t i ons Resea rch a nd Sta tistica l Com p u ting La b 

Cou r·se ou tcomes: 

After completing thi s course a stud ent wi l l have : 

l. Knowled ge of mathematical formu l ation of L.P.P 
2. Abi  l ity of sol v ing LPP u si ng d ifferen t methods. 

I ...,  
Abi l i ty to sol ve A l l ocation Probl em based on Transportat ion and .Assi gn m ent model. 

_) . 

I 4 .  Abi  l ity to sol ve problem s based on Gam e Theory . 

5. A b i l i ty to use program mi ng l an guage R as Calcu l ator. 

6. Knowledge of u sing R i n si  mpl e data anal ys i s. 

7. Abl  e to perform stat i stica l ana lysi  s by u sin g SPSS. 

Cred i t s : 02 Core: Comp u lsory 

Max . Marks: 25+75 M i n. Passi  ng Ma rks: ......... 

Total No . of Lect u res-Tu to ri al s- Pract i ca l (i n hou rs per week): 0-0-4. 

 Topi c 
No. of 

Lect u res 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
I 

I 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I 
I 

I 

l . Pro blem based on Mathemati cal formu l ati on of L.P.P 

2. Problem based on solv i ng LPP u sing Graphical Method 

3 . Problem based on sol vi ng LPP usi ng Simplex Method 

4.  Problem ba sed on solv i ng LPP using Charne's Big M 

method invo l vi ng artificial variables. 

5.  A l l ocation Probl em based on Transportati on model. 

6. A ll ocat ion Pro b l em ba sed on Assi  gn m en t m odel. 

7 .   Prob l em s based on Gam e payoff matr i x. 

8. Pro bl em  based  on  sol v i ng  Graphi cal  so l u t ion  to  m x2/ 

2 xn rectangu lar game. 

9. Prob l em based on solv i ng Mi  xed strategy game . 

10. Prob l em based on sol v ing game u sing LPP met hod . 

1 1.  Probl em based on appl i cati on of R as Calcul ator. 

12. Probl em  based  on  appli cati on  of  R  111   sim pl e  data 

anal ysi s 

13. Probl em ba sed on app l ication of SPSS i n data analysis 

 
 
 
 
 
 
 

 
60 
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i  Open to ALL 
· 

Suggested Con t i n uo u s Eva l u a tio n Meth od s: 

Continuo u s In ternal Eval uati  on  sh all  be based on Practical File/Record , Class 

Act ivities and  Overall  performance. The marks sh a ll  be as follows: 

I 

I 
I 

I 
I 

I 

Su ggested Pract ica l Exa m i n a tio n Eva l u a ti on Met h od s: (75 lVIa r ks) 

Practi ca l  Exa m i na ti on E va l u a t i on sh al  l be based on V i va -voce and Pract i cal Exerci ses. The 

marks sha ll be as fo l lows : 

01<) There shal l  be 04-05 Pract i ca l  Exerci ses in Exam i nation compri sing 01 as Major 

(Compu l sory) and  03-04 as Minor (Stu den ts have to attend an y 02). 
i 

Course prerequis ites : To study th is course, a student must have opted/ passed the pa pe r cod e 
B060601T a n d  B060602T. 

I 

I 

 
 

I Suggested  Read in gs: 
I As su ggested for pa pe r code B060601T a nd B060602T. 
I 

 

: This course can be opted as an e lective by the students of fo llow ing subjects : 

 
 
 
 
 

Practical  File/Reco rd (05 ma rks) 

Assign men t based on B060601T/ B060602T (05 marks) 

Case Stu dy based on B060601T/ B060602T (10 marks) 

Class In teraction (05 marks) 

 
 

 
Practica l Exercise (Maj or'Y0

)   01 x 25 Ma rks 25 Ma rks 

Practical Exercise (Min or%) 02 x 15 Ma rks 30 Ma rks 

Viva -voce 20 Ma rks 

 
 
 
 
 
 
 
 

I  Suggested equiva lent on l ine courses: 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . ..... . .... . . . . .... . . . . ... . . . . . . ..... 
I 
I 

I  Further Suggestions : 

I  . . . . . . . . . . . . ······· ·· ···· . . . . . . . . . . . . . . . . . . . -  · •  · . . . . . . . . . . .  . . . ·• · 

i 
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