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SW. XaYieU¶V CRllege ± AXWRQRmRXV 

MXmbai 
 

T.Y.B.Sc 
 

S\llabXV  
FRU 5​Wh​  SemeVWeU CRXUVeV iQ 

STATISTICS 
(JXQe 2019 RQZaUdV) 

 
CRQWeQWV: 
TheRU\ S\llabXV fRU CRXUVeV:  

SSTA0501 ± PURbabiliW\ TheRU\ 
SSTA0502± SWaWiVWical EVWimaWiRQ 
SSTA0503± ASSlied SWaWiVWicV (IA) 
SSTA0504- ASSlied SWaWiVWicV (IIA) 

 
 

PUacWical CRXUVe S\llabXV fRU: SSTA05PR 
 
Academic/field/iQdXVWUial YiViWV aQd VemiQaUV ma\ be RUgaQi]ed b\ Whe DeSaUWmeQW, aW RWheU            
YeQXeV, aV SaUW Rf Whe cXUUicXlXm. 
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T.Y. B.SF.  SWaWLVWLFV              ​CRXUVH: ​SSTA0501 
 
TLWOH: ​PUREaELOLW\  TKHRU\  
 
LHaUQLQJ  OEMHFWLYHV :  

1) TR VWUHQJWKHQ WKHLU FRQFHSWV LQ PaWKHPaWLFaO VWaWLVWLFV. 
2) TR SUHSaUH VWXGHQWV WR GHYHORS WKHLU RZQ PRGHOV. 

 
NXPEHU RI OHFWXUHV: 60  
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 UQiW 1 
PURbabiliW\  
TheRUemV RQ PURbabiliW\ Rf Ueali]aWiRQ Rf  (i) aW leaVW RQe.  ( ii)  e[acWl\ m  
 (iii) aW leaVW m eYeQWV RXW Rf N eYeQWV A ​1​, A ​2​, A ​3​«.A ​N​.  
 Ma[Zell BRlW]maQQ, BRVe EiQVWeiQ aQd FeUmi DiUac VWaWiVWicV 
 OUdeUed VamSleV aQd RXQV. 
 OccXSaQc\ SURblemV, MaWchiQg aQd gXeVViQg SURblemV.  
CRQdiWiRQal SURbabiliW\ aQd aSSlicaWiRQ Rf Ba\eV¶WheRUem 
UUQ MRdel SURbabiliW\ 
 
 

(15L) 

 UQiW 2 
IQeTXaliWieV aQd LaZ Rf LaUge NXmbeUV 
(i) MaUkRY IQeTXaliW\ 
(ii) Cheb\cheY¶V iQeTXaliW\. 
(iii) BRRle¶V IQeTXaliW\ 
(iY) CaXch\ SchZaUW]¶V IQeTXaliW\ 
(Y) Weak LaZ Rf LaUge NXmbeUV 
 
 

(15L) 

 UQiW  3 
GeQeUaWiQg FXQcWiRQV 
DefiQiWiRQV Rf geQeUaWiQg fXQcWiRQ aQd SURbabiliW\ geQeUaWiQg fXQcWiRQ. E[SUeVViRQ fRU          
meaQ aQd YaUiaQce iQ WeUmV Rf geQeUaWiQg fXQcWiRQV. DefiQiWiRQ Rf a cRQYRlXWiRQ Rf             
WZR RU mRUe VeTXeQceV. GeQeUaWiQg fXQcWiRQ Rf a cRQYRlXWiRQ. GeQeUaWiQg fXQcWiRQV           
Rf Whe VWaQdaUd diVcUeWe diVWUibXWiRQV. RelaWiRQ beWZeeQ. 
i) BeUQRXlli aQd BiQRmial diVWUibXWiRQV. 
ii) GeRmeWUic aQd NegaWiYe BiQRmial diVWUibXWiRQV iQ WeUmV Rf cRQYRlXWiRQV. 
GeQeUaWiQg fXQcWiRQ Rf cRmSRXQd diVWUibXWiRQ 
 

(15L) 

 
 
 
 

 UQiW 4 
OUdeU SWaWiVWicV  

(15L) 
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DefiQiWiRQ Rf Whe RUdeU VWaWiVWicV fRU a UaQdRm VamSle Rf Vi]e Q fURm a cRQWiQXRXV               
diVWUibXWiRQ. DeUiYaWiRQ Rf Whe diVWUibXWiRQ fXQcWiRQ aQd heQce Whe SURbabiliW\ deQViW\           
fXQcWiRQ Rf Whe Q ​Wh​  RUdeU VWaWiVWic.  
JRiQW S.d.f. Rf Whe i ​Wh aQd j ​Wh RUdeU VWaWiVWicV. JRiQW S.d.f. Rf all Q RUdeU VWaWiVWicV.                  
CRUUelaWiRQV cRefficieQW beWZeeQ Whe i ​Wh aQd j ​Wh RUdeU VWaWiVWicV Rf Whe XQifRUm              
diVWUibXWiRQ. 
DiVWUibXWiRQ Rf UaQge aQd mediaQ (Q Rdd) fRU Whe UQifRUm aQd E[SRQeQWial            
diVWUibXWiRQ. 

   

 LiVW Of RecRmmeQded RefeUeQce BRRkV 
 
1. FelleU W.  AQ IQWURdXcWiRQ WR PURbabiliW\ TheRU\ aQd iWV ASSlicaWiRQV. VRl I. 

ThiUd ediWiRQ. 
2. Ale[aQdeU M MRRd , FUaQkliQ A GUa\bill , DXaQe C. BReV : IQWURdXcWiRQ WR WheRU\ 

Rf VWaWiVWicV , ThiUd ediWiRQ , McgUaZ-Hill SeUieV 
3. HRgg R.V. aQd  CUaig A.T.  :  IQWURdXcWiRQ WR MaWhemaWical SWaWiVWicV. 
4. HRgg R.V. aQd TaQiV E.A :  PURbabiliW\ aQd SWaWiVWical IQfeUeQce. 
5. S. C GXSWa & V K KaSRRU : FXQdameQWalV Rf maWhemaWical VWaWiVWicV, EleYeQWh 

ediWiRQ , SXlWaQ ChaQd & SRQV  
 
 

 

 TRSicV  FRU PUacWicalV 
 

1. PURbabiliW\. 
2. GeQeUaWiQg FXQcWiRQ. 
3. OUdeU VWaWiVWicV. 
 

 

    



 

 

 

 

 

T.Y. B.Sc.  SWaWiVWicV              ​CRXUVe: ​SSTA0502 
 

 
TiWle: SWaWiVWical EVWimaWiRQ  

 
LeaUQiQg ObjecWiYe:  
TR emSRZeU VWXdeQWV ZiWh meWhRdV Rf eVWimaWiRQ aQd iQfeUeQce iQ RUdeU WR SUedicW fXWXUe WUeQdV 
RQ Whe baViV Rf cXUUeQW daWa, ZiWh eQhaQced SUeciViRQ.  
 
NXmbeU Rf lecWXUeV: 60  
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UQiW 1. 
PRiQW EVWimaWiRQ 
GeQeUal SURblem Rf eVWimaWiRQ.  DefiQiWiRQ Rf a VWaWiVWic, eVWimaWRU & eVWimaWe.  PURSeUWieV Rf 
a gRRd eVWimaWRU. UQbiaVedQeVV, CRQViVWeQc\, EfficieQW eVWimaWRU.   MiQimXm YaUiaQce 
XQbiaVed EVWimaWRU (MVUE).   RelaWiYe efficieQc\, UQiTXeQeVV Rf MVUE if iW e[iVWV. 
CUameU-RaR iQeTXaliW\. DefiQiWiRQ Rf aQ efficieQW eVWimaWRU XViQg CRL. DefiQiWiRQ Rf a 
VXfficieQW VWaWiVWic, SWaWemeQW Rf Ne\maQ¶V facWRUi]aWiRQ WheRUem.  

(15L) 

  
UQiW 2. 
MeWhRdV Of EVWimaWiRQ 
MeWhRd Rf ma[imXm likelihRRd eVWimaWiRQ PURSeUWieV Rf ma[imXm likelihRRdV eVWimaWRUV  
MeWhRd Rf mRmeQWV. 
MeWhRd Rf miQimXm chi-VTXaUe.  MeWhRd Rf mRdified miQimXm chi-VTXaUe.  

(15L) 

 

 

 

UQiW 3 
Ba\eViaQ  EVWimaWiRQ 
PUiRU diVWUibXWiRQ.  PRVWeUiRU diVWUibXWiRQ.  LRVV fXQcWiRQ RiVk fXQcWiRQ.  Ba\eV¶ VRlXWiRQ 
XQdeU VTXaUed eUURU aQd AbVRlXWe eUURU lRVV fXQcWiRQ. 

 

(15L) 

UQiW 4. 
IQWeUYal EVWimaWiRQ  
CRQceSW Rf cRQfideQce iQWeUYal aQd cRQfideQce limiWV. DefiQiWiRQ Rf SiYRWal TXaQWiW\ aQd iWV 
XVeV iQ RbWaiQiQg cRQfideQce iQWeUYalV  
 DeUiYaWiRQ Rf 100(1-Į )% eTXal Wailed cRQfideQce iQWeUYalV fRU 

(i) ViQgle SRSXlaWiRQ meaQ & SURSRUWiRQ  
(ii) diffeUeQce Rf WZR SRSXlaWiRQ meaQV aQd SURSRUWiRQV 
(iii) SRSXlaWiRQ YaUiaQce  

(15L) 
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(iY) UaWiR Rf SRSXlaWiRQ YaUiaQceV Rf QRUmal diVWUibXWiRQ  
                 (baVed RQ laUge aQd Vmall VamSleV)  

(Y)  SRSXlaWiRQ mediaQ (CRQceSW Rf BRRWVWUaSSiQg) 
CRQfideQce iQWeUYalV baVed RQ aV\mSWRWic SURSeUWieV Rf ma[imXm likelihRRd eVWimaWRUV fRU 
PRiVVRQ aQd E[SRQeQWial diVWUibXWiRQ 
 
 
 
 
 

 

LiVW Of RecRmmeQded RefeUeQce BRRkV 
 

1.   HRgg R.V. aQd CUaig A.T.:   IQWURdXcWiRQ WR MaWhemaWical SWaWiVWicV. (MacmillaQ 
PXbliVhiQg CR.) 

2.    HRgg R.V. aQd TaQiV E.A:   PURbabiliW\ aQd SWaWiVWical   IQfeUeQce. 
       (MacmillaQ PXbliVhiQg CR) 
3.    RRhaWgi V.K.:  SWaWiVWical IQfeUeQce. JRhQ Wile\ 
 
4.     RRhaWgi V.K & EhVaQeV Saleh A.K. Md. (2008): AQ IQWURdXcWiRQ WR PURbabiliW\ TheRU\ 

aQd MaWhemaWical SWaWiVWicV, SecRQd EdiWiRQ: Wile\ VeUieV iQ PURbabiliW\ aQd SWaWiVWicV. 
6.     S C GXSWa & V K KaSRRU: FXQdameQWalV Rf maWhemaWical VWaWiVWicV, EleYeQWh  

ediWiRQ, SXlWaQ ChaQd & SRQV  
7.    Ale[aQdeU M MRRd, FUaQkliQ A GUa\bill, DXaQe C. BReV : IQWURdXcWiRQ WR WheRU\ Rf 

VWaWiVWicV , ThiUd ediWiRQ , McgUaZ-Hill SeUieV 
8.     PaUimal MXkhRSadh\a\:  MaWhemaWical SWaWiVWicV, SecRQd ediWiRQ, BRRkV aQd Allied 

(P) LWd. 
 

 

 
 
 

TRSicV fRU  PUacWicalV 
 

1. MeWhRd Rf ma[imXm likelihRRd eVWimaWiRQ. 
2. MeWhRd Rf MRmeQWV. 
3. MeWhRd Rf mRdified miQimXm Chi-VTXaUe. 
4. Ba\eViaQ eVWimaWiRQ.  
5. IQWeUYal eVWimaWiRQ. 
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T.Y. B.Sc.  SWaWiVWicV              ​CRXUVe: ​ SSTA0503 
 

TiWle: ASSlied SWaWiVWicV (I A ​)  
 
LeaUQiQg ObjecWiYe:  
TR aSSl\ SWaWiVWicV WR Whe BiRlRgical ScieQceV.  
 
NXmbeU Rf lecWXUeV: 60  

  
 
  

 

UQiW 1 ​. 
ESidemic MeWhRdV   
The feaWXUeV Rf aQ eSidemic. 
DefiQiWiRQV Rf YaUiRXV WeUmV. 
DefiQiWiRQ Rf deWeUmiQiVWic aQd VWRchaVWic mRdelV. 
DeWeUmiQiVWic mRdelV ZiWhRXW UemRYalV (fRU µa¶ iQWURdXcWiRQV).  
CaUUieU mRdel.  ChaiQ biQRmial mRdelV.  Reed-FURVW aQd GUeeQZRRd mRdelV.  
DiVWUibXWiRQ Rf iQdiYidXal chaiQV aQd WRWal QXmbeU Rf caVeV.  Ma[imXm likelihRRd eVWimaWRU 
Rf S aQd iWV aV\mSWRWic YaUiaQce fRU Whe hRXVehRldV Rf Vi]e XSWR 4. 

(15L) 
 

  
UQiW 2 ​.  
BiRaVVa\V  
MeaQiQg aQd VcRSe Rf biRaVVa\V.  BaVic WeUmV. DiUecW aVVa\V.  FielleU¶V WheRUem. IQdiUecW 
aVVa\V.  CRQdiWiRQV Rf VimilaUiW\ mRQRWRQ\ aQd liQeaUiW\. LiQeaUi]iQg WUaQVfRUmaWiRQ fRU 
PaUallel liQe aQd VlRSe UaWiR aVVa\V. 
DefiQiWiRQV ± S\mmeWUic aQd XQV\mmeWUic SaUallel liQe aVVa\V. 
S\mmeWUical 2K-SRiQW SaUallel liQe aVVa\V (k=2,3), XViQg RUWhRgRQal cRQWUaVWV. 
 QXaQWal aVVa\V, ED50 aQd LD 50.  PURbiW aQal\ViV. 

(15L) 

  
UQiW 3 ​.  
CliQical TUialV ± I  
IQWURdXcWiRQ WR cliQical WUialV: The Qeed aQd eWhicV Rf cliQical WUialV.  
OYeUYieZ Rf ShaVeV (I ± IV ).  
IQWURdXcWiRQ WR ICH E9 gXideliQeV,  

(15L) 
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CRmmRQ WeUmiQRlRg\ XVed iQ cliQical WUialV. 
SWXd\ SURWRcRl, caVe UecRUd/UeSRUW fRUm/bliQdiQg ( ViQgle/dRXble). 
RaQdRmi]ed cRQWURl (SlacebR/acWiYe cRQWURl). 
SWXd\ deVigQV (SaUallel, cURVV RYeU). 
T\Se Rf WUialV : iQfeUiRUiW\, VXSeUiRUiW\ aQd eTXiYaleQce. MXlWi ceQWUic WUial. 
IQclXViRQ/e[clXViRQ cUiWeUia.  
 EVWimaWiRQ Rf VamSle Vi]e (fRU VSecified SRZeU ) fRU Whe fRllRZiQg caVeV  
i) SiQgle SRSXlaWiRQ meaQV 
ii) SiQgle SRSXlaWiRQ SURSRUWiRQ 
iii) DiffeUeQce Rf WZR SRSXlaWiRQ meaQV 
iY) DiffeUeQce Rf WZR SRSXlaWiRQ SURSRUWiRQV 
 
 
 
 

 

UQiW 4 ​.  
CliQical TUialV - II aQd BiReTXiYaleQce  
SWaWiVWical WRRlV : AQal\ViV Rf SaUallel deVigQ XViQg AQal\ViV Rf VaUiaQce. 
CRQceSW Rf Odd¶V RaWiR, CRQceSW Rf ReSeaWed MeaVXUeV ANOVA, SXUYiYal aQal\ViV fRU 
eVWimaWiQg MediaQ VXUYiYal Wime, KaSlaQ- MieUe aSSURach fRU VXUYiYal aQal\ViV. 
SWaWiVWicV iQ BiReTXiYaleQce SWXdieV: IQWURdXcWiRQ WR BiReTXiYaleQce VWXdieV 
CRmmRQl\ XVed deVigQV iQ BE VWXdieV. 
EVWimaWiRQ Rf PhaUmacRkiQeWic PaUameWeUV: 
Cma[, Tma[ aQd AUea UQdeU CXUYe (AUC) 
AQal\ViV Rf VaUiaQce fRU SaUallel deVigQ aQd cRQceSW Rf CURVV RYeU deVigQ. RaWiR AQal\ViV 
90% CRQfideQce IQWeUYal aQd BiReTXiYaleQce CUiWeUia. 

(15L) 

 
 
 

 

LiVW Of RecRmmeQded RefeUeQce BRRkV 
 

1. Baile\ N.T.J.:  The maWhemaWical WheRU\ Rf  IQfecWiRXV DiVeaVeV, SecRQd ediWiRQ, ChaUleV 
GUiffiQ aQd CR. LWd.  LRQdRQ. 

2. DaV M.N. aQd GiUi N.C:  DeVigQ aQd AQal\ViV Rf E[SeUimeQWV. SecRQd       ediWiRQ, 
Wile\ EaVWeUQ . 

3.  FiQQe\ D.J.:  SWaWiVWical meWhRdV iQ BiRlRgical AVVa\V. FiUVW ediWiRQ, ChaUleV GUiffiQ aQd 
CR. LWd.  LRQdRQ. 

4. SWaQfRUd BRlWaQ aQd ChaUleV BRQ: PhaUmaceXWical VWaWiVWicV, FRXUWh ediWiRQ, MaUcel 
DekkeU IQc. 

5. ZaU JeUURld H: BiRVWaWiVWical AQal\ViV, FRXUWh ediWiRQ, PeaUVRQ¶V edXcaWiRQ. 
6. FUiedmaQ L. M.,  FXUbXUg. C., DemeWV D. L: FXQdameQWalV Rf cliQical WUialV, FiUVW ediWiRQ 

(1998) . SSUiQgeU VeUlag. 
7. FleiVV J.L:  DeVigQ aQd AQal\ViV Rf CliQical e[SeUimeQWV, SecRQd ediWiRQ (1989), Wile\ 

aQd SRQV. 
8. GleQZalke :  CRmmRQ SWaWiVWical MeWhRdV. 
9. SheiQ-ChXQg-ChRZ: DeVigQ aQd aQal\ViV Rf BiRaYailabiliW\ aQd BiReTXiYaleQce VWXdieV, 

3​Ud​ ediWiRQ, ChaSmaQ & Hall / CRC BiRSWaWiVWicV VeUieV. 
10. DaQiel Wa\Qe W: BiRVWaWiVWicV- A fRXQdaWiRQ fRU aQal\ViV iQ Whe healWh VcieQceV 7 ​Wh 

ediWiRQ, Wile\ SeUieV iQ PURbabiliW\ aQd SWaWiVWicV. 
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11. ChaUleV. S.DaYiV: SWaWiVWical MeWhRdV fRU Whe aQal\ViV Rf UeSeaWed meaVXUemeQWV, 
SSUiQgeU PXblicaWiRQV. 
 
 

  
TOPICS  FOR PRACTICALS 

 
1. ESidemicV 
2. BiR AVVa\V 
3. CliQical TUialV 
 
 
 
 
 
 
 
 
 
 
 

 

  
T.Y. B.Sc.  SWaWiVWicV              ​CRXUVe: ​ SSTA0504 
 

TiWle: ASSlied  SWaWiVWicV (IIA ​)  
 
LeaUQiQg ObjecWiYe:  
TR aSSl\ SWaWiVWicV WR Whe IQVXUaQce iQdXVWU\. 

 
NXmbeU Rf lecWXUeV: 60  
 

 

  
UQiW 1 
CRQceSWV Rf ViWal SWaWiVWicV & MRUWaliW\ TableV: 
ViWal SWaWiVWicV:  
CUXde deaWh UaWe, Age VSecific deaWh UaWe & SWaQdaUdi]ed deaWh UaWe. 
CUXde biUWh UaWe, GeQeUal feUWiliW\ UaWe, Age VSecific feUWiliW\ UaWe & TRWal feUWiliW\ UaWe. GURVV 
& NeW ReSURdXcWiRQ UaWeV. 
MRUWaliW\ TableV: 
VaUiRXV mRUWaliW\ fXQcWiRQV. PURbabiliWieV Rf liYiQg aQd d\iQg. The fRUce Rf mRUWaliW\. 
EVWimaWiRQ Rf � ​[​ fURm Whe mRUWaliW\ Wable. SelecW aQd XlWimaWe mRUWaliW\ Wable. MRUWaliW\ 
Wable aV a SRSXlaWiRQ mRdel. SWaWiRQaU\ SRSXlaWiRQ. SWable SRSXlaWiRQ  
E[SecWaWiRQ Rf life aQd AYeUage life aW deaWh. CeQWUal deaWh UaWe. 

(15L) 

  
UQiW 2. 
CRmSRXQd IQWeUeVW aQd AQQXiWieV CeUWaiQ ​: 

(15L) 
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AccXmXlaWed YalXe aQd SUeVeQW YalXe, QRmiQal aQd effecWiYe UaWeV Rf iQWeUeVW. DiVcRXQW aQd 
diVcRXQWed YalXe, VaU\iQg UaWeV Rf iQWeUeVW. ETXaWiRQ Rf YalXe. ETXaWed Wime Rf Sa\meQW.  
PUeVeQW aQd accXmXlaWed YalXeV Rf aQQXiW\ ceUWaiQ , SeUSeWXiW\ (immediaWe aQd dXe) ZiWh 
aQd ZiWhRXW defeUmeQW SeUiRd. 
PUeVeQW aQd accXmXlaWed YalXeV Rf  
i) iQcUeaViQg aQQXiW\  
ii) iQcUeaViQg aQQXiW\ ZheQ VXcceVViYe iQVWallmeQWV fRUm  
a) aUiWhmeWic SURgUeVViRQ 
b) geRmeWUic SURgUeVViRQ. (iii) aQQXiW\ ZiWh fUeTXeQc\ diffeUeQW fURm WhaW ZiWh   Zhich 
iQWeUeVW iV cRQYeUWible. 
RedemSWiRQ Rf LRaQ. 
  
UQiW 3 
Life AQQXiWieV: 
PUeVeQW YalXe iQ WeUmV Rf cRmmXWaWiRQ fXQcWiRQV Rf Life aQQXiWieV aQd TemSRUaU\ life 
aQQXiWieV (immediaWe aQd dXe) ZiWh aQd ZiWhRXW defeUmeQW SeUiRd. PUeVeQW YalXeV Rf 
YaUiable aQd iQcUeaViQg life aQQXiWieV (immediaWe aQd dXe). 
 
 

(15L) 
 

 
UQiW 4 
AVVXUaQce BeQefiWV: 
PUeVeQW YalXe Rf aVVXUaQce beQefiWV iQ WeUmV Rf cRmmXWaWiRQ fXQcWiRQV Rf i) SXUe 
eQdRZmeQW aVVXUaQce ii) WemSRUaU\ aVVXUaQce iii) eQdRZmeQW aVVXUaQce iY) ZhRle life 
aVVXUaQce Y) dRXble eQdRZmeQW aVVXUaQce Yi) iQcUeaViQg WemSRUaU\ aVVXUaQce 
Yii) iQcUeaViQg ZhRle life aVVXUaQce Yiii) VSecial eQdRZmeQW aVVXUaQce  
i[) defeUUed WemSRUaU\ aVVXUaQce [) defeUUed ZhRle life aVVXUaQce.  
NeW SUemiXmV aQd LeYel aQQXal SUemiXmV fRU Whe YaUiRXV aVVXUaQce SlaQV.  
NaWXUal aQd Office SUemiXmV. 

(15L) 

  
LiVW Of RecRmmeQded RefeUeQce BRRkV 
 
● Neill A.: Life CRQWiQgeQcieV, FiUVW ediWiRQ, HeiQemaQ edXcaWiRQal bRRkV LRQdRQ 
● Di[iW S.P., MRdi C.S., JRVhi R.V.: MaWhemaWical BaViV Rf Life AVVXUaQce, FiUVW ediWiRQ 

IQVXUaQce IQVWiWXWe Rf IQdia 
● GXSWa S. C. &. KaSRRU V. K.: FXQdameQWalV Rf ASSlied SWaWiVWicV, FRXUWh ediWiRQ, 

SXlWaQ ChaQd & SRQV.  
● Aja\ KXmaU SUiYaVWaYa & GRUakhQaWh AgaUZal:  MaWhemaWical BaViV Rf Life 

AVVXUaQce, FiUVW ediWiRQ IQVXUaQce IQVWiWXWe Rf IQdia 
 

 
 
TOPICS  FOR PRACTICALS 
1. MRUWaliW\ WableV & ViWal SWaWiVWicV 
2. AQQXiWieV 
3. Life aQQXiWieV 
4. AVVXUaQce beQefiWV 
 

 



 
 

 
 

 
SW. XaYieU¶V CRllege ± AXWRQRmRXV 

MXmbai 
 

T.Y.B.Sc 
 

S\llabXV  
FRU 6​Wh​  SemeVWeU CRXUVeV iQ 

STATISTICS 
(JXQe 2019 RQZaUdV) 

 
CRQWeQWV: 
TheRU\ S\llabXV fRU CRXUVeV:  

SSTA0601± PURbabiliW\ DiVWUibXWiRQV aQd SWRchaVWic PURceVVeV. 
SSTA0602± SWaWiVWical IQfeUeQce. 
SSTA0603± ASSlied SWaWiVWicV (I B) 
SSTA0604- ASSlied SWaWiVWicV (II B) 

 
 

PUacWical CRXUVe S\llabXV fRU: SSTA06PR 
 
Academic/field/iQdXVWUial YiViWV aQd VemiQaUV ma\ be RUgaQi]ed b\ Whe DeSaUWmeQW, aW RWheU            
YeQXeV, aV SaUW Rf Whe cXUUicXlXm. 
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T.Y.B.Sc 
(STATISTICS) 

 
SEMESTER  6                                                        COURSE:  SSTA0601 

 
PROBABILITY DISTRIBUTIONS AND STOCHASTIC PROCESSES 

                                                                                                                  [ 60 LECTURES] 
 
LEARNING OBJECTIVES: 

1) TR VWUeQgWheQ WheiU cRQceSWV iQ maWhemaWical VWaWiVWicV. 
2) TR SUeSaUe VWXdeQWV WR deYelRS VWRchaVWic aQd TXeXeiQg mRdelV. 
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UNIT 1 BIVARIATE DISTRIBUTIONS ​:  
i) DefiQiWiRQ aQd SURSeUWieV Rf MRmeQW GeQeUaWiQg FXQcWiRQ Rf WZR UaQdRm YaUiableV Rf 

cRQWiQXRXV aQd diVcUeWe W\Se. NeceVVaU\ aQd VXfficieQW cRQdiWiRQ fRU iQdeSeQdeQce Rf WZR 
UaQdRm YaUiableV. 

ii) ​TUiQRmial diVWUibXWiRQ:  

DefiQiWiRQ Rf jRiQW SURbabiliW\ diVWUibXWiRQ (X,Y). JRiQW mRmeQW geQeUaWiQg fXQcWiRQ,           
mRmeQWV    ​μ ​UV​ ZheUe U = 0,1,2 aQd V = 0,1,2  

     MaUgiQal & cRQdiWiRQal diVWUibXWiRQV. TheiU MeaQV & VaUiaQceV. 
     CRUUelaWiRQ cRefficieQW beWZeeQ Whe UaQdRm YaUiableV.   
     DiVWUibXWiRQ Rf Whe SXm X+Y. 
 
iii) ​MXlWiQRmial diVWUibXWiRQ: 
     DefiQiWiRQ Rf jRiQW SURbabiliW\ diVWUibXWiRQ ZiWh SaUameWeUV (Q, S​1​, S​2​,«S​k-1​) ZheUe 
     S​1​+ S​2​,+«S​k-1​+ S​k ​= 1. 
    OWheU SURSeUWieV (CRQceSW RQl\) 

 

(15 L) 

UNIT 2 BIVARIATE NORMAL  DISTRIBUTIONS ​: 
DefiQiWiRQ Rf jRiQW SURbabiliW\ diVWUibXWiRQ (X,Y). JRiQW mRmeQW geQeUaWiQg fXQcWiRQ, mRmeQWV 
μ ​UV​ ZheUe U = 0,1,2 aQd V = 0,1,2  
MaUgiQal & cRQdiWiRQal diVWUibXWiRQV. TheiU MeaQV & VaUiaQceV. 
CRUUelaWiRQ cRefficieQW beWZeeQ Whe UaQdRm YaUiableV. CRQdiWiRQ fRU Whe iQdeSeQdeQce Rf X aQd 
Y. DiVWUibXWiRQ Rf  aX+bY, ZheUe a aQd b aUe cRQVWaQWV. 
 
SIGNIFICANCE OF  CORRELATION COEFFICIENT​: 
DiVWUibXWiRQ Rf VamSle cRUUelaWiRQ cRefficieQW ZheQ ȡ = 0.  TeVWiQg Whe VigQificaQce Rf a 
cRUUelaWiRQ cRefficieQW. 
 FiVheU¶V ] ± WUaQVfRUmaWiRQ. WeVWV fRU 
 i) H​0​ : ​ȡ​ = ​ȡ​0​   aQd  ii) H​0​ : ​ȡ​1​ = ​ȡ​2​ . CRQfideQce iQWeUYal fRU ​ȡ​.  
 

(15 L) 

UNIT 3 STOCHASTIC PROCESSES​:  
 ​DefiQiWiRQ Rf VWRchaVWic SURceVV.  PRVWXlaWeV aQd diffeUeQce diffeUeQWial eTXaWiRQV fRU Whe i) 
PRiVVRQ SURceVV ii) PXUe biUWh SURceVV ​ iii​) YXle​¶V ​SURceVV iY) PXUe deaWh SURceVV Y) PRiVVRQ W\Se 
Rf deaWh SURceVV Yi) YXle¶V W\Se / LiQeaU MaUkRYiaQ deaWh SURceVV Yii) BiUWh aQd deaWh SURceVV 
Yiii) LiQeaU gURZWh mRdel. 
DeUiYaWiRQ Rf PQ(W), meaQ aQd YaUiaQce ZheUeYeU aSSlicable. 

(15L) 
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UNIT 4 QUEUEING​ ​THEORY  
BaVic elemeQWV Rf Whe QXeXeiQg mRdel. RRleV Rf Whe PRiVVRQ aQd E[SRQeQWial diVWUibXWiRQV. 
DeUiYaWiRQ Rf SWead\ VWaWe SURbabiliWieV fRU Whe biUWh aQd deaWh SURceVV.  
SWead\ VWaWe SURbabiliWieV aQd Whe YaUiRXV aYeUage chaUacWeUiVWicV fRU Whe fRllRZiQg mRdelV 
i) (M/M/1): (GD/ � / �)     ii) (M/M/1) : (GD/ N / � ) 
iii) (M/M/c): (GD/ �  / � )  iY) (M/M/c) : (GD/ N / � )  
Y) (M/M/c): (GD/ N / N ) c<N   Yi) (M/M/ � ) : (GD/ � / �)  
DeUiYaWiRQ Rf Whe ZaiWiQg Wime diVWUibXWiRQ fRU Whe(M/M/1):(FCFS/ �/�) mRdel 
  

(15L) 

  
 
5EFE5E1CE6​: 
1. FelleU W: AQ iQWURdXcWiRQ WR SURbabiliW\ WheRU\ aQd iW¶V aSSlicaWiRQV, VRlXme:1, 

ThiUd ediWiRQ,Wile\ EaVWeUQ LimiWed. 
2. RRbeUW V. HRgg & AlleQ T. CUaig: IQWURdXcWiRQ WR MaWhemaWical SWaWiVWicV, FifWh ediWiRQ, 

PeaUVRQ EdXcaWiRQ PYW LWd. 
3. Ale[aQdeU M MRRd, FUaQkliQ A GUa\bill, DXaQe C. BReV: IQWURdXcWiRQ WR Whe WheRU\ Rf 

VWaWiVWicV, ThiUd ediWiRQ, McgUaZ- Hill SeUieV. 
4. HRgg R. V. aQd TaQiV E.A. PURbabiliW\ aQd SWaWiVWical IQfeUeQce FRXUWh ediWiRQ McMillaQ 

PXbliVhiQg CRmSaQ\  
5. S C GXSWa & V K KaSRRU: FXQdameQWalV Rf MaWhemaWical VWaWiVWicV, eleYeQWh ediWiRQ, 

SXlWaQ ChaQd & SRQV. 
6. Taha H.A. OSeUaWiRQV ReVeaUch McmillaQ PXbliVhiQg CR. 
7. KaQWiVZaURRS , P.K GXSWa aQd MaQmRhaQ, FRXUWh ediWiRQ, SXlWaQ ChaQd & SRQV. 
8. VRhUa N.D. QXaQWiWaWiYe TechQiTXeV iQ MaQagemeQW ThiUd ediWiRQ McGUaZ Hill 

CRmSaQieV 
9. J Medhi:  SWRchaVWic PURceVVeV, SecRQd ediWiRQ, Wile\ EaVWeUQ LWd. 
10. BiVZaV S. TRSicV iQ SWaWiVWical MeWhRdRlRg\ Wile\ EaVWeUQ LWd. 
11. J. N. KaSXU, H. C. Sa[eQa MaWhemaWical SWaWiVWicV FifWeeQWh ediWiRQ S. ChaQd aQd CRmSaQ\  
 
 

723IC6 F25 35AC7ICAL6​: 
 

 

 
 
 

   

SeU. NR. TRSic 

1.  TUiQRmial & MXlWiQRmial diVWUibXWiRQV 

2.  BiYaUiaWe NRUmal diVWUibXWiRQ 

3.  SigQificaQce Rf cRUUelaWiRQ cRefficieQW 

4.  SWRchaVWic SURceVVeV  

5.  QXeXeiQg WheRU\ 



 
T.Y.B.Sc 

(STATISTICS) 
 

SEMESTER  6                                                           COURSE:  SSTA0602 
 
STATISTICAL INFERENCE​                                                  ​[60 LECTURES ] 
 
 
LEARNING OBJECTIVE : TR emSRZeU VWXdeQWV WR YalidaWe aVVXmSWiRQV made RQ SRSXlaWiRQ 

SaUameWeUV. 
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UQiW 1 
 
 
 
 
 
 
 
 
 

TESTING OF HYPOTHESIS ​:  
SWaWiVWical h\SRWheViV. PURblem Rf WeVWiQg Rf h\SRWheViV. DefiQiWiRQV aQd illXVWUaWiRQV          
Rf i) SimSle h\SRWheViV ii) CRmSRViWe h\SRWheViV iii) NXll H\SRWheViV iY)           
AlWeUQaWiYe H\SRWheViV Y)TeVW Rf h\SRWheViV Yi) CUiWical UegiRQ Yii) T\Se I aQd T\Se             
II eUURUV Yiii) LeYel Rf VigQificaQce i[) S-YalXe [) Vi]e Rf Whe WeVW [i) PRZeU Rf                
Whe WeVW [ii) PRZeU fXQcWiRQ Rf a WeVW  
[iii) PRZeU cXUYe.  
DefiQiWiRQ Rf mRVW SRZeUfXl WeVW Rf Vi]e Į fRU a VimSle h\SRWheViV agaiQVW a VimSle               
alWeUQaWiYe h\SRWheViV. Ne\maQ ±PeaUVRQ fXQdameQWal lemma. DefiQiWiRQ Rf        
XQifRUml\ mRVW SRZeUfXl (UMP) WeVW. CRQVWUXcWiRQ Rf UMP WeVW fRU RQe Wailed            
alWeUQaWiYe h\SRWheViV.  RaQdRmi]ed WeVW. 
  

 
(15L) 
 
 
 
 
 
 

UQiW 2 LIKELIHOOD RATIO TEST​:  
LikelihRRd UaWiR SUiQciSle. DefiQiWiRQ Rf Whe WeVW VWaWiVWic aQd iWV aV\mSWRWic           
diVWUibXWiRQ (VWaWemeQW RQl\) DeUiYaWiRQ Rf Whe WeVW SURcedXUe fRU WeVWiQg a cRmSRViWe            
h\SRWheViV agaiQVW a cRmSRViWe alWeUQaWiYe h\SRWheViV fRU Whe SaUameWeUV Rf          
BiQRmial, PRiVVRQ, DiVcUeWe & CRQWiQXRXV UQifRUm aQd NRUmal diVWUibXWiRQ. 
 

(15L)  

UQiW 3 NON-PARAMETRIC TESTS:  
Need fRU QRQ-SaUameWUic WeVWV. DiVWiQcWiRQ beWZeeQ a SaUameWUic aQd a QRQ           
SaUameWUic WeVW. CRQceSW Rf a diVWUibXWiRQ fUee VWaWiVWic.  
CRQfideQce iQWeUYal fRU a TXaQWile.  
OQe VamSle aQd TZR VamSle QRQ SaUameWUic WeVW: (i) SigQ WeVW (ii) WilcR[RQ SigQed              
RaQk WeVW. (iii) RXQ WeVW (iY) KRlmRgURY SmiUQRY WeVW. 
 (Y) MediaQ WeVW (Yi) MaQQ-WhiWQe\-WilcR[RQ WeVW. (Yii) KUXVkal-WalliV WeVW 
(Yiii) FUiedmaQ WeVW (i[) FiVheU¶V E[acW WeVW 
AVVXmSWiRQV, jXVWificaWiRQ Rf Whe WeVW SURcedXUe, cUiWical UegiRQV fRU RQe Wailed aQd            
WZR Wailed WeVW SURcedXUeV. PURblemV ZiWh QR WieV. 
 

(15L)  

UQiW4 SEQUENTIAL PROBABILITY RATIO TEST:  
SeTXeQWial SURbabiliW\ UaWiR WeVW SURcedXUeV fRU WeVWiQg a VimSle QXll h\SRWheViV           
agaiQVW a VimSle alWeUQaWiYe h\SRWheViV. IWV cRmSaUiVRQ ZiWh fi[ed VamSle Vi]e. MRVW            
SRZeUfXl WeVW SURcedXUe. DefiQiWiRQ Rf Wald¶V SPRT Rf VWUeQgWh (Į, ȕ). PURblemV            
baVed RQ VWaQdaUd diVWUibXWiRQV VXch aV BeUQRXlli , PRiVVRQ, NRUmal, E[SRQeQWial .            
GUaShical aQd WabXlaU SURcedXUeV fRU caUU\iQg RXW Whe WeVWV. O.C fXQcWiRQ aQd A.S.N             
fXQcWiRQ aQd WheiU UeVSecWiYe cXUYeV. 

(15L)  



 
 
 
 ​REFERENCES ​: 
 

1. HRgg R.V. aQd CUaig A.T: IQWURdXcWiRQ WR MaWhemaWical SWaWiVWicV FRXUWh ediWiRQ LRQdRQ 
MacmillaQ CR. LWd.  

2. HRgg R.V. aQd TaQiV E.A.: PURbabiliW\ aQd SWaWiVWical IQfeUeQce. ThiUd ediWiRQ Delhi PeaUVRQ 
EdXcaWiRQ. 

3. DaQiel W.W.: ASSlied NRQ-PaUameWUic SWaWiVWicV FiUVW ediWiRQ BRVWRQ-HRXghWRQ MiffliQ 
CRmSaQ\ 

4. SidQe\ Siegal, N. JRhQ CaVWeliaQ JU.  NRQSaUameWUic SWaWiVWicV FRU BehaYiRUal ScieQceV , 
 SecRQd ediWiRQ McGUaZ Hill IQWeUQaWiRQal ediWiRQV 

5. Wald A.: SeTXeQWial AQal\ViV FiUVW ediWiRQ NeZ YRUk JRhQ Wile\ & SRQV  
6. BiVZaV S.: TRSicV iQ SWaWiVWical MeWhRdRlRg\. FiUVW ediWiRQ NeZ Delhi Wile\ eaVWeUQ LWd. 
7. GXSWa S.C. aQd KaSRRU V.K.: FXQdameQWalV Rf MaWhemaWical SWaWiVWicV TeQWh ediWiRQ  
       NeZ Delhi S. ChaQd & CRmSaQ\ LWd. 
8. F.D. GibbRQV: NRQ PaUameWUic SWaWiVWical IQfeUeQce 

 
 
TOPICS FOR PRACTICALS ​: 

● TeVWiQg Rf H\SRWheVeV. 
● LikelihRRd RaWiR TeVWV. 
● NRQ-PaUameWUic TeVWV. 
● SeTXeQWial PURbabiliW\ RaWiR TeVW ​� 
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(STATISTICS) 

 
SEMESTER  6                                                              COURSE:  SSTA0603 
 
APPLIED STATISTICS ( I B)​                                               ​[ 60 LECTURES]  
 
LEARNING OBJECTIVE: TR RULHQW VWXGHQWV RQ YaULRXV aSSOLFaWLRQV RI SWaWLVWLFV LQ LQGXVWU\. 
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UQiW 1 INVENTORY CONTROL:  
DeWeUmiQiVWic MRdelV ​:  
SiQgle iWem VWaWic EOQ mRdelV fRU i) CRQVWaQW UaWe Rf demaQd ZiWh 
iQVWaQWaQeRXV UeSleQiVhmeQW, ZiWh aQd ZiWhRXW VhRUWageV.  
ii) CRQVWaQW UaWe Rf demaQd ZiWh XQifRUm UaWe Rf UeSleQiVhmeQW, ZiWh aQd 
ZiWhRXW VhRUWageV. iii) CRQVWaQW UaWe Rf demaQd ZiWh iQVWaQWaQeRXV 
UeSleQiVhmeQW ZiWhRXW VhRUWageV, ZiWh aW mRVW WZR SUice bUeakV. 
PURbabiliVWic mRdelV. ​ : 
SiQgle SeUiRd ZiWh 
i) IQVWaQWaQeRXV demaQd (diVcUeWe aQd cRQWiQXRXV) ZiWhRXW VeWXS cRVW.  
ii) UQifRUm demaQd (diVcUeWe aQd cRQWiQXRXV) ZiWhRXW VeW XS cRVW. 
 
 

15L 

UQiW 2 REPLACEMENT THEORY: 
ReSlacemeQW Rf iWemV WhaW deWeUiRUaWe ZiWh Wime aQd Whe YalXe Rf mRQe\: 
i¦  remains constant  
ii¦  changes qith time ¥qeighted aperage of costs method¦� 

ReSlacemeQW Rf iWemV WhaW fail cRmSleWel\. 
IQdiYidXal UeSlacemeQW aQd GURXS UeSlacemeQW SRlicieV.  
 

15L 

UQiW 3  ​GAME THEORY:  
DefiQiWiRQV Rf TZR SeUVRQ ZeUR SXm Game, Saddle PRiQW, ValXe Rf Whe Game, 
PXUe aQd Mi[ed VWUaWeg\. 

 OSWimal VRlXWiRQ Rf WZR-SeUVRQ ]eUR VXm gameV: DRmiQaQce SURSeUW\,  
 DeUiYaWiRQ Rf fRUmXlae fRU (2 [ 2) game. GUaShical VRlXWiRQ Rf (2 [ Q ) aQd  
 (m [ 2) gameV.  
RedXcWiRQ Rf Game TheRU\ WR LPP. 
  

15L 

 UQiW 4 SIMULATION: 
ScRSe Rf VimXlaWiRQ aSSlicaWiRQV. T\SeV Rf VimXlaWiRQ. MRQWe CaUlR TechQiTXe          
Rf SimXlaWiRQ. ElemeQWV Rf diVcUeWe eYeQW VimXlaWiRQ. GeQeUaWiRQ Rf UaQdRm          
QXmbeUV. SamSliQg fURm SURbabiliW\ diVWUibXWiRQ. IQYeUVe meWhRd. GeQeUaWiRQ Rf         
UaQdRm RbVeUYaWiRQV fURm i) UQifRUm diVWUibXWiRQ ii) E[SRQeQWial diVWUibXWiRQ iii)          
Gamma diVWUibXWiRQ  
iY) NRUmal diVWUibXWiRQ. SimXlaWiRQ WechQiTXeV aSSlied WR iQYeQWRU\ aQd         
QXeXeiQg mRdelV. 
 

 ​15L 



 
  
 
  ​REFERENCES ​: 
 

1. ShaUma J. K.: OSeUaWiRQV ReVeaUch TheRU\ aQd ASSlicaWiRQ, ThiUd ediWiRQ, MacmillaQ 
IQdia LWd.  

2. ShaUma S.D.: OSeUaWiRQV ReVeaUch. EleYeQWh ediWiRQ, KedaUQaWh, RamQaWh & CR.  

3. KaQWiVZaURRS , P.K GXSWa aQd MaQmRhaQ, FRXUWh ediWiRQ, SXlWaQ ChaQd & SRQV. 

4. V.K. KaSRRU. OSeUaWiRQV ReVeaUch. -TechQiTXeV fRU MaQagemeQW. SeYeQWh ediWiRQ, 
SXlWaQ ChaQd & SRQV EdXcaWiRQal PXbliVheUV NeZ Delhi. 

5. Taha H.A. OSeUaWiRQV ReVeaUch, Si[Wh ediWiRQ, PUeQWice Hall Rf IQdia  PYW LWd. 

6.  VRhUa N.D. QXaQWiWaWiYe TechQiTXeV iQ MaQagemeQW ThiUd ediWiRQ McGUaZ Hill 
CRmSaQieV 

7. BaQQeUjee B. OSeUaWiRQ ReVeaUch TechQiTXeV, SecRQd ediWiRQ, MXmbai BXViQeVV 
BRRkV. 

8. BURQVRQ R. OSeUaWiRQV ReVeaUch, ShaXm¶V OXWliQe VeUieV 
9. SmiWh P.J.  AQal\ViV Rf FailXUe aQd SXUYiYal DaWa. 

 
 

TOPICS FOR PRACTICALS​: 
 

● DeWeUmiQiVWic iQYeQWRU\ mRdelV. 
● PURbabiliVWic iQYeQWRU\ mRdelV. 
● ReSlacemeQW TheRU\. 
● Game TheRU\. 
● SimXlaWiRQ. 
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SEMESTER  6                                                            COURSE:  SSTA0604 
 
APPLIED STATISTICS (II​ B)                                            ​[ 60 LECTURES ] 
 
LEARNING OBJECTIVE :  TR eQable VWXdeQWV WR deYelRS Whe WechQiTXe Rf mRdel bXildiQg  
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UQiW 1 MULTIPLE LINEAR REGRESSION ± I : 
CRQceSW Rf GeQeUal LiQeaU MRdel. 
IQWURdXcWiRQ WR BiQaU\ LRgiVWic RegUeVViRQ. 
MXlWiSle liQeaU UegUeVViRQ mRdel ZiWh WZR iQdeSeQdeQW YaUiableV: AVVXmSWiRQV         
Rf Whe mRdel, DeUiYaWiRQ Rf RUdiQaU\ leaVW VTXaUe (OLS) eVWimaWRUV Rf UegUeVViRQ            
cRefficieQWV. 
PURSeUWieV Rf leaVW VTXaUe eVWimaWRUV (ZiWhRXW SURRf) 
CRQceSW Rf mXlWiSle cRUUelaWiRQ, SaUWial cRUUelaWiRQ, R​2 ​aQd adjXVWed R​2​. 
PURSeUWieV Rf mXlWiSle aQd SaUWial cRUUelaWiRQ cRefficieQWV. 
TeVWiQg Whe VigQificaQce Rf mXlWiSle aQd SaUWial cRUUelaWiRQ cRefficieQWV. 
PURcedXUe Rf WeVWiQg  
i) RYeUall VigQificaQce Rf Whe mRdel 
ii) VigQificaQce Rf iQdiYidXal cRefficieQWV 
iii) VigQificaQce Rf cRQWUibXWiRQ Rf addiWiRQal iQdeSeQdeQW YaUiable WR a         

mRdel.  
CRQfideQce iQWeUYalV fRU Whe UegUeVViRQ cRefficieQWV  
ReVidXal aQal\ViV XViQg gUaShV. 
 
 

15L 

UQiW 2 MULTIPLE LINEAR REGRESSION ± II​ : 
AXWRcRUUelaWiRQ: CRQceSW, DeWecWiRQ XViQg i) RXQ TeVW ii) DXUbiQ WaWVRQ TeVW,           
CRQVeTXeQceV Rf XViQg OLS eVWimaWRUV iQ SUeVeQce Rf aXWRcRUUelaWiRQ,         
GeQeUali]ed leaVW VTXaUe(GLS) meWhRd. 
HeWeURVcedaVWiciW\:​  CRQceSW,DeWecWiRQ XViQg  i)  SSeaUmaQ¶V UaQk cRUUelaWiRQ 
WeVW   ii) BUeXVch ± PagaQ ± GRdfUe\ TeVW.   CRQVeTXeQceV Rf XViQg OLS 
eVWimaWRUV iQ SUeVeQce Rf heWeURVcedaVWiciW\ WeighWed leaVW VTXaUe (WLS) 
eVWimaWRUV  
MXlWicRlliQeaUiW\: CRQceSW, DeWecWiRQ XViQg R VTXaUe & W UaWiRV, VimSle          
cRUUelaWiRQ cRefficieQWV, TRleUaQce-VaUiaQce IQflaWiRQ FacWRU (VIF)      
CRQVeTXeQceV Rf XViQg OLS eVWimaWRUV iQ SUeVeQce Rf mXlWi cRlliQeaUiW\.  
 

15L 

UQiW 3 TIME SERIES ​: 
DefiQiWiRQ Rf Time VeUieV. IWV cRmSRQeQWV. MRdelV Rf Time SeUieV.  
EVWimaWiRQ Rf WUeQd b\ i) FUeehaQd cXUYe meWhRd ii) MeWhRd Rf Vemi aYeUageV iii) 
MeWhRd Rf mRYiQg aYeUageV iY)   MeWhRd Rf leaVW VTXaUeV.  
Y) E[SRQeQWial VmRRWhiQg meWhRd 
EVWimaWiRQ Rf VeaVRQal cRmSRQeQW b\ i) MeWhRd Rf VimSle aYeUageV  
ii) RaWiR WR mRYiQg aYeUage meWhRd iii) RaWiR WR WUeQd meWhRd  
  
  

15L 



 
 

 
TOPICS FOR PRACTICALS​: 

● MXlWiSle UegUeVViRQ mRdel.  
● AXWRcRUUelaWiRQ, HeWeURVcedaVWiciW\, MXlWicRlliQeaUiW\. 
● Time VeUieV. 
● ReliabiliW\ ​� 

 
 

         ​REFERENCES ​: 
● S.C.GXSWa , V.K.KaSRRU: FXQdameQWalV Rf ASSlied SWaWiVWicV, ThiUd ediWiRQ, 

SXlWaQ ChaQd & SRQV. 
● BaUlRZ R.E. aQd PURchaQ FUaQk: SWaWiVWical TheRU\ Rf ReliabiliW\ aQd Life 

TeVWiQg, FiUVW ediWiRQ, JRhQ Wile\ & SRQV 
● MaQQ N.R., SchafeU R.E., SiQgaSXUZalla N.D.: MeWhRdV fRU SWaWiVWical 

AQal\ViV Rf ReliabiliW\ aQd Life DaWa., FiUVW ediWiRQ, Wile\ IQWeUQaWiRQal 
● DamRdaU  GXjUaWhi: BaVic EcRQRmeWUicV,  SecRQd ediWiRQ McGUaZ-Hill 

CRmSaQieV. 
● S.M.RRVV: PURbabiliW\ MRdelV & ASSlicaWiRQV. 
● A.M.GRRQ, M.K.GXSWa, B.DaVgXSWa: FXQdameQWalV Rf SWaWiVWicV, VRl TZR, 

FifWh ReYiVed ediWiRQ, The WRUld PUeVV PYW LWd. 
●  SmiWh P.J:  AQal\ViV Rf FailXUe aQd SXUYiYal DaWa 
● DaQiel W.W: ASSlied NRQ-PaUameWUic SWaWiVWicV FiUVW ediWiRQ 

BRVWRQ-HRXghWRQ MiffliQ CRmSaQ\ 
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UQiW 4 RELIABILITY: 
CRQceSW Rf UeliabiliW\ RU VXUYiYal fXQcWiRQ, Ha]aUd fXQcWiRQ, CXmXlaWiYe ha]aUd          
fXQcWiRQ 
Life Wime diVWUibXWiRQV: i) E[SRQeQWial ii) Gamma iii) WeibXll iY) GXmbel.  
DefiQiWiRQV Rf iQcUeaViQg (decUeaViQg) failXUe UaWe.  
ObVeUYaWiRQ VchemeV aQd ceQVRUiQg: lefW aQd UighW ceQVRUiQg, iQWeUYal ceQVRUiQg,          
T\Se I, T\Se II, UaQdRm UighW ceQVRUiQg. KaSlaQ-MeieU eVWimaWRU Rf VXUYiYal           
fXQcWiRQ aQd mediaQ VXUYiYal Wime. 
ReliabiliW\: SWUXcWXUe fXQcWiRQ, cRheUeQW V\VWem, VWaQdaUd V\VWemV: VeUieV,        
SaUallel, k-RXW-Rf-Q V\VWem Rf iQdeSeQdeQW cRmSRQeQWV haYiQg e[SRQeQWial life         
diVWUibXWiRQV.  
MeaQ Time WR FailXUe Rf a V\VWem (MTTF). 
  
 

15L 
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F.Y.B.Sc  STATISTICS       Course: S.STA.1.01 
Title: Descriptive Statistics (A) 
 
Learning Objectives:  

1. To introduce the technique of data collection and its presentation. 
2. To emphasi]e the need for numerical summar\ measures for data anal\sis. 

 
Number of lectures: 45  

 
 
Unit ± 1  
Data: T\pes , Collection and  Management.                                                          (15 L) 
T\peV of daWa from a popXlaWion : 
QXaliWaWiYe and QXanWiWaWiYe daWa; Geographical, Time VerieV daWa; DiVcreWe and 
ConWinXoXV daWa, Panel and CroVV SecWion daWa. 
DifferenW W\peV of VcaleV: Nominal, Ordinal, RaWio and InWerYal. 
CollecWion of DaWa : 
ConcepWV of VWaWiVWical popXlaWion and Vample. 
Primar\ daWa- deVigning a qXeVWionnaire / VchedXle, diVWincWion beWZeen Whem, ProblemV 
Zhen collecWing daWa WhroXgh Whe qXeVWionnaire. 
Secondar\ daWa± iWV major VoXrceV inclXding   Vome  goYernmenW pXblicaWionV. 
ElemenWar\ CaWegorical DaWa Anal\ViV 
PreparaWion of WableV ZiWh WZo or Whree facWorV (Yariable /aWWribXWeV) of  claVVificaWion. 
ReqXiViWeV of a good Wable.  Independence and AVVociaWion for 2 aWWribXWeV in a 2 [ 2 Wable 
XVing YXle¶V coefficienW of colligaWion and coefficienW of aVVociaWion. RelaWionVhip 
beWZeen Whe WZo coefficienWV. 

 
Unit 2  
Presentation of Data.                                                                                              (15 L) 
UniYariaWe : FreqXenc\ diVWribXWion of diVcreWe and conWinXoXV YariableV. CXmXlaWiYe 
freqXenc\ diVWribXWion. 
Graphical repreVenWaWion of freqXenc\ diVWribXWion b\ HiVWogram, FreqXenc\ pol\gon, 
FreqXenc\ cXrYe and  OgiYeV. 
DiagrammaWic repreVenWaWion XVing Bar diagramV and Pie charW. 
E[ploraWor\ daWa anal\ViV: SWem and Leaf diagram, DoW ploW.  
BiYariaWe : FreqXenc\ diVWribXWion, Marginal and CondiWional freqXenc\ diVWribXWionV. 
 
Unit 3  
Measures of Central Tendenc\ or Location.                                                       (15 L) 
AriWhmeWic mean and iWV properWieV (Vimple and ZeighWed), Combined mean.  GeomeWric 
mean and Harmonic mean. QXanWileV (Median, QXarWileV, DecileV, PercenWileV.) Mode. 
(GroXping MeWhod noW e[pecWed). Empirical relaWionVhip beWZeen mean, median and 
mode. MeriWV, DemeriWV and UVeV of Mean, Median, Mode, G.M. and H.M. 
 ReqXiViWeV of a good aYerage. 
Choice of Vcale of meaVXremenW for each meaVXre of cenWral Wendenc\. 
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List Of Recommended Reference Books 
 
1. Goon A.M., GXpWa M.K., DaVgXpWa B. FXndamenWalV of SWaWiVWicV, 

VolXme I, The World PreVV PriYaWe LimiWed, CalcXWWa. FifWh ediWion. 
2. KoWhari, C.R.: ReVearch MeWhodolog\, MeWhodV and TechniqXeV , Wile\ EaVWern 

LimiWed. FirVW EdiWion. 
3. Shah R.J.:DeVcripWiYe SWaWiVWicV, SeWh PXplicaWionV. EighWh ediWion. 
4. Spiegel, M.R.: Theor\ and ProblemV of SWaWiVWicV, SchaXm¶V PXbliVhing SerieV. TaWa 

McGraZ-Hill. FirVW ediWion. 
5. Welling, Khandeparkar, PaZar, Naralkar : DeVcripWiYe SWaWiVWicV : Manan PrakaVhan   
6. S.P. GXpWa :  SWaWiVWical MeWhodV, SXlWan Chand & SonV. FirVW ediWion. 
7. Richard. I. LeYin, DaYid .S. RXbin: SWaWiVWicV for ManagemenW   . FifWh ediWion                      
8. Prem . S. Mann (2007) . InWrodXcWor\ SWaWiVWicV (6Wh ediWion) John Wile\ & SonV. 
9. Allan BlXman (2009) InWrodXcWor\ SWaWiVWicV. A VWep b\ VWep approach (7Wh ediWion).  

McGraZ-Hill 
10. ZZZ.acWXarieV.org.Xk 
11. ZZZ.acWXarieVindia.org 
12. ZZZ.Voa.org 
  
 
List of Practicals:  
1.  CollecWion of DaWa from Secondar\ VoXrce (inclXding InWerneW ViWeV) / Primar\ VoXrce 
2. TabXlaWion of daWa (QXanWiWaWiYe and CaWegorical) 
3. ClaVVificaWion of daWa. 
4. GraphV and DiagramV  
5. MeaVXreV of CenWral Tendenc\.                                                                                      
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F.Y.B.Sc  STATISTICS       Course: S.STA.1.02 
Title: Statistical Methods (A) 
 
Learning Objectives:  
To stud\   

1. ConcepW of probabiliW\ 
2. ProbabiliW\ diVWribXWion 
3. TeVWing of h\poWheVeV. 

 
Number of lectures: 45  
 

              
Unit 1                                                                                                                   (15 L) 
Elementar\ probabilit\ theor\.                            
Random E[perimenW,   Sample PoinW & Sample Space.  
DiVcreWe Sample Space, DefiniWion of EYenW, ElemenWar\ EYenW, Algebra of EYenWV. 
MXWXall\ e[clXViYe eYenWV,  E[haXVWiYe eYenWV. SXbjecWiYe ProbabiliW\. 
ClaVVical,  Empirical and A[iomaWic  definiWionV of probabiliW\. 
CondiWional ProbabiliW\, Independence of n EYenWV.( n = 2, 3 ).   
TheoremV on AddiWion & MXlWiplicaWion of ProbabiliWieV,   
Ba\eV¶ Theorem  (All WheoremV ZiWh proofV). 
 
Unit 2  
Discrete Random variable:                                                                             (15 L) 
UniYariaWe : 
Random Yariable. DefiniWion, ProperWieV of ProbabiliW\ MaVV FXncWion & CXmXlaWiYe 
DiVWribXWion FXncWion. E[pecWaWion and Yariance of a random Yariable. TheoremV on 
E[pecWaWion and Variance .  
RaZ & CenWral MomenWV and Wheir relaWionVhip (ZiWhoXW proof). ConcepW of  SkeZneVV 
and KXrWoViV.  
BiYariaWe  : 
JoinW ProbabiliW\ MaVV FXncWion of WZo DiVcreWe Random VariableV, Marginal and 
CondiWional ProbabiliW\ DiVWribXWionV, Independence of TZo Random VariableV. 
TheoremV on E[pecWaWion, Variance. 
CoYariance, CorrelaWion coefficienW beWZeen WZo random YariableV 

 
Unit  3  
Standard Discrete Probabilit\ Distributions:                                                 (15 L) 
DegeneraWe diVWribXWion, BernoXlli diVWribXWion, Binomial DiVWribXWion, PoiVVon 
DiVWribXWion,   H\pergeomeWric DiVWribXWion. Uniform DiVWribXWion DeriYaWion of mean, & 
Yariance, CalcXlaWion of E[pecWed freqXencieV.  
Binomial appro[imaWion Wo PoiVVon and H\pergeomeWric appro[imaWion Wo Binomial 
DiVWribXWion (VWaWemenW onl\). 
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List Of Recommended Reference Books 

1. SWaWiVWical MeWhodV : Welling, Khandeparkar, PaZar, Naralkar Manan 
PXblicaWionV. FirVW ediWion. 

2. SWaWiVWical MeWhodV : R.J. Shah ± SeWh PXblicaWionV. TenWh ediWion. 
3. BaVic SWaWiVWicV : B.L. AgarZal ± NeZ Age InWernaWional LWd. FifWh ediWion 
4. Theor\ and ProblemV of SWaWiVWicV : Spiegel M.R. ± SchaXmV PXbliVhing SerieV, 

TaWa McgraZ -  Hill. FirVW ediWion 
5. ProbabiliW\ and SWaWiVWical Inference : Hogg R.V, TaniV E.P. ± Macmillan 

PXbliVhing Co. Inc.  
6. FXndamenWalV of MaWhemaWical SWaWiVWicV : S. C. GXpWa, V.K.Kapoor ± SXlWan 

Chand & SonV. EleYenWh ediWion. 
7. SWaWiVWical MeWhodV : S.P. GXpWa ± SXlWan Chand & SonV. ThirW\ Whird ediWion. 
8. FXndamenWalV of SWaWiVWicV , VolXme II, - Goon A.M.,  GXpWa M.K.,    DaVgXpWa B. 

± The World PreVV PYW. LWd, CalcXWWa. FifWh ediWion. 
9. Richard. I. LeYin, DaYid .S. RXbin: SWaWiVWicV for ManagemenW  FifWh ediWion   
10. Prem . S. Mann (2007) . InWrodXcWor\ SWaWiVWicV (6Wh ediWion) John Wile\ & SonV. 
11. Allan BlXman (2009) InWrodXcWor\ SWaWiVWicV. A VWep b\ VWep approach (7Wh ediWion).  

McGraZ-Hill 
12. ZZZ.acWXarieV.org.Xk 
13. ZZZ.acWXarieVindia.org  
14. ZZZ.Voa.org   

 
 
 
List of Practicals:  

1. ProbabiliW\ 
2. DiVcreWe Random Variable 
3. BiYariaWe ProbabiliW\ DiVWribXWionV. 
4. Binomial, PoiVVon and H\pergeomeWric DiVWribXWionV. 
5. CalcXlaWion of E[pecWed freqXenc\ from a condXcWed e[perimenW 
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SW. XaYier¶V College ± AXWonomoXV 
MXmbai 

 
F.Y.B.Sc 

 
S\llabXV  

For 2nd SemeVWer CoXrVeV in 
 SWaWiVWicV 

(NoYember 2019 onZardV) 
 

ConWenWV: 
Theor\ S\llabXV for CoXrVeV:   
 S.STA.2.01 ± DeVcripWiYe SWaWiVWicV (B). 
          S.STA.2.02 ± SWaWiVWical MeWhodV (B). 
 
  
  
  
PracWical CoXrVe S\llabXV for: S.STA.2. PR 
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F.Y.B.Sc 
(STATISTICS) 

 
SEMESTER  2                                                       COURSE :  S.STA.2.01                                                                                                               
 
DESCRIPTIVE  STATISTICS  ( B)                                  [ 45 LECTURES ] 
 
LEARNING  OBJECTIVE  :  To orient students on techniques of data anal\sis.  

 
 
Unit ±4 : Absolute and Relative Measures of Dispersion. (15 Lectures ) 
Range, InWerqXarWile Range, QXarWile DeYiaWion, Mean AbVolXWe DeYiaWion, SWandard 
DeYiaWion  (Variance) and Wheir relaWiYe meaVXreV. Combined Yariance. RaZ and 
CenWral momenWV Xp Wo foXrWh order and Whe relaWionVhip beWZeen Whem (ZiWh proof). 
MeaVXreV of SkeZneVV and KXrWoViV 
Bo[-WhiVker PloW. 
 
Unit-5 : Anal\sis of Bivariate Data.                                                      (15 Lectures ) 
ScaWWer diagram. ProdXcW MomenW correlaWion coefficienW and iWV properWieV. Rank 
correlaWion- Spearman¶V meaVXre. ConcepW of linear regreVVion. Principle of leaVW 
VqXareV. FiWWing of VWraighW line b\ meWhod of leaVW VqXareV. RelaWion beWZeen 
regreVVion coefficienWV and correlaWion coefficienW. CoefficienW of deWerminaWion. 
FiWWing of cXrYeV redXcible Wo linear form b\ WranVformaWion. FiWWing of qXadraWic cXrYe 
XVing leaVW VqXareV. 
 
Unit-6 : Inde[ Numbers.                                                                       (15 Lectures ) 
Inde[ nXmber aV a comparaWiYe Wool. SWageV in Whe conVWrXcWion of  Inde[ NXmberV.  
Simple and CompoViWe Inde[ NXmberV. 
Fi[ed baVe Inde[ NXmberV. Chain BaVe Inde[ NXmberV, BaVe VhifWing, Splicing and 
DeflaWing. Price and QXanWiW\ Inde[ NXmberV - LaVpe\reV¶, PaaVche¶V , MarVhal-
EdgeZorWh¶V, DorbiVch-BoZle\¶V and FiVher¶V Inde[ NXmberV. ValXe Inde[ NXmber. 
Time reYerVal WeVW. FacWor reYerVal WeVW, CircXlar WeVW. CoVW of LiYing Inde[ NXmber. 
ConcepW of Real Income baVed on Whe ConVXmer Price Inde[ NXmber.  
ProblemV in Whe conVWrXcWion of ConVXmer Price Inde[ NXmber. 
 
 
List of Practicals:  
 

 
6. MeaVXreV of DiVperVion. 
7. SkeZneVV and KXrWoViV. 
8. CorrelaWion Anal\ViV 
9. RegreVVion Anal\ViV. 
10. CXrYe fiWWing b\ Whe MeWhod of LeaVW SqXareV. 
11. Inde[ NXmberV.                                                                                      
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REFRENCES:      
 

1. Goon A.M., GXpWa M.K., DaVgXpWa B. FXndamenWalV of SWaWiVWicV, 
VolXme I, The World PreVV PriYaWe LimiWed, CalcXWWa. FifWh ediWion. 
2. KoWhari, C.R.: ReVearch MeWhodolog\, MeWhodV and TechniqXeV , Wile\ EaVWern 

LimiWed. FirVW EdiWion. 
3. Shah R.J.:DeVcripWiYe SWaWiVWicV, SeWh PXplicaWionV. EighWh ediWion. 
4. Spiegel, M.R.: Theor\ and ProblemV of SWaWiVWicV, SchaXm¶V PXbliVhing SerieV. 

TaWa McGraZ-Hill. FirVW ediWion. 
5. Welling, Khandeparkar, PaZar, Naralkar : DeVcripWiYe SWaWiVWicV : Manan 

PrakaVhan   
6. S.P. GXpWa :  SWaWiVWical MeWhodV, SXlWan Chand & SonV. FirVW ediWion. 
7. Richard. I. LeYin, DaYid .S. RXbin: SWaWiVWicV for ManagemenW   . FifWh ediWion                      
8. Prem . S. Mann (2007) . InWrodXcWor\ SWaWiVWicV (6Wh ediWion) John Wile\ & SonV. 
9.  Allan BlXman (2009) InWrodXcWor\ SWaWiVWicV. A VWep b\ VWep approach (7Wh 

ediWion).  McGraZ-Hill 
10. ZZZ.acWXarieV.org.Xk 
11. ZZZ.acWXarieVindia.org 
12. ZZZ.Voa.org 

 
 

*************** 
 

 
 
 

                                                                         COURSE :   S.STA.2.02 
 
 
STATISTICAL   METHODS  ( B)                                     [ 45 LECTURES ] 
 
LEARNING  OBJECTIVES  :   
 To stud\ :   1)  Continuous probabilit\ distributions 
                      2)  Testing of h\potheses. 

 
 Unit  1 :   Continuous Random variable                                        (15 L) 

ConcepW and properWieV of ProbabiliW\ DenViW\ FXncWion and CXmXlaWiYe ProbabiliW\ 
diVWribXWion FXncWion. E[pecaWion and Yariance of a random Yariable and iWV 
properWieV. MeaVXreV of locaWion, diVperVion,  VkeZneVV and kXrWoViV. RaZ and 
CenWral MomenWV. (Simple illXVWraWionV.), 

  
Unit  2: Some Standard Continuous Probabilit\ Distributions.                          (15 L)  

RecWangXlar DiVWribXWion, E[ponenWial DiVWribXWion and Normal DiVWribXWion. 
DeriYaWion of mean, median and Yariance for RecWangXlar and E[ponenWial 
diVWribXWion. ProperWieV of Normal DiVWribXWion and Normal CXrYe (ZiWhoXW proof). 
Normal Appro[imaWion Wo Binomial and PoiVVon DiVWribXWionV (ZiWhoXW proof). 
and XVing graph / probabiliW\ hiVWogram 
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 Unit  3 :  Sampling Distribution.                                         (15L) 

ConcepW of ParameWer, SWaWiVWic, EVWimaWor and biaV. Sampling diVWribXWion.of 
eVWimaWor. SWandard error and M.S.E. of an eVWimaWor. 
CenWral LimiW Theorem (SWaWemenW onl\). 
Sampling diVWribXWion of Vample mean and Vample proporWion for large VampleV. 
PoinW and inWerYal eVWimaWion of Vingle mean and Vingle proporWion, for large Vample 
onl\.   
SWaWiVWical WeVWV - ConcepW of  H\poWheVeV. (NXll and AlWernaWiYe H\poWheVeV.).  
T\peV of ErrorV,  CriWical Region,  LeYel of Significance,  p-YalXe,  

        Large Sample TeVWV XVing CenWral LimiW Theorem, if neceVVar\.  
- For WeVWing Vpecified YalXe of popXlaWion mean 

        - For WeVWing Vpecified YalXe in difference of WZo  popXlaWion meanV 
        - For WeVWing Vpecified YalXe of popXlaWion proporWion 
        - For WeVWing Vpecified YalXe in difference of WZo popXlaWion proporWionV. 

 
 

TOPICS   FOR  PRACTICALS. 
6. ConWinXoXV Random VariableV. 
7. Uniform, E[ponenWial DiVWribXWionV. 
8. Normal DiVWribXWion 
9. TeVWing of H\poWheVeV 
10. EVWimaWion 
11. Large Sample TeVWV.                                                            

 
REFERENCES: 

15. SWaWiVWical MeWhodV : Welling, Khandeparkar, PaZar, Naralkar Manan 
PXblicaWionV. FirVW ediWion. 

16. SWaWiVWical MeWhodV : R.J. Shah ± SeWh PXblicaWionV. TenWh ediWion. 
17. BaVic SWaWiVWicV : B.L. AgarZal ± NeZ Age InWernaWional LWd. FifWh ediWion 
18. Theor\ and ProblemV of SWaWiVWicV : Spiegel M.R. ± SchaXmV PXbliVhing SerieV, 

TaWa McgraZ -  Hill. FirVW ediWion 
19. ProbabiliW\ and SWaWiVWical Inference : Hogg R.V, TaniV E.P. ± Macmillan 

PXbliVhing Co. Inc.  
20. FXndamenWalV of MaWhemaWical SWaWiVWicV : S. C. GXpWa, V.K.Kapoor ± SXlWan 

Chand & SonV. EleYenWh ediWion. 
21. SWaWiVWical MeWhodV : S.P. GXpWa ± SXlWan Chand & SonV. ThirW\ Whird ediWion. 
22. FXndamenWalV of SWaWiVWicV , VolXme II, - Goon A.M.,  GXpWa M.K.,    DaVgXpWa B. 

± The World PreVV PYW. LWd, CalcXWWa. FifWh ediWion. 
23. Richard. I. LeYin, DaYid .S. RXbin: SWaWiVWicV for ManagemenW  FifWh ediWion   
24. Prem . S. Mann (2007) . InWrodXcWor\ SWaWiVWicV (6Wh ediWion) John Wile\ & SonV. 
25. Allan BlXman (2009) InWrodXcWor\ SWaWiVWicV. A VWep b\ VWep approach (7Wh ediWion).  

McGraZ-Hill 
26. ZZZ.acWXarieV.org.Xk 
27. ZZZ.acWXarieVindia.org 
28. ZZZ.Voa.org 
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SW. XaYier¶V College ± AXWonomoXV 

MXmbai 
 

S.Y.B.Sc 
S\llabXV  

For 3rd SemeVWer CoXrVeV in 
STATISTICS 

(JXne 2019 onZardV) 
 
 

ConWenWV: 
Theor\ S\llabXV for CoXrVeV:   
 S.STA.3.01 - ProbabiliW\ and Sampling DiVWribXWionV (A) 
          S.STA.3.02 - Sampling TechniqXeV 
          S.STA.3.03 - OperaWionV ReVearch. 
 
 
PracWical CoXrVe S\llabXV for: S.STA.3.PR  
 
 
Academic/field/industrial visits and seminars ma\ be organi]ed b\ the Department, 
at other venues, as part of the curriculum. 
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S.Y.B.Sc. STATISTICS    COURSE :   S.STA.3.01 
Title: Probabilit\ and Sampling distributions (A) 
 
Learning  Objectives  : 
 

1) To understand the patterns in the data of large populations. 
2) To obtain the central location and dispersion of the data. 
3) To knoZ the relationship betZeen various distributions. 

 
Number of lectures : 45 

 
Unit 1                                                                                                                                         
Univariate and Bivariate random variables (Discrete and Continuous)                   (15 L) 

Probabilit\ generating functions ,Moment Generating Functon, Cumulant 
generating Function. Their properties. Relationship betZeen moments and 
cumulants and their uses.  

DiVcreWe joinW probabiliW\ maVV fXncWion,, ConWinXoXV joinW probabiliW\ denViW\ fXncWion.  
Marginal denViWieV, coYariance, correlaWion coefficienW. 
Independence of random YariableV. 
CondiWional DiVWribXWion, condiWional e[pecWaWion and condiWional Yariance.. 

 

 
Unit 2 

 

 Standard Univariate Discrete Probabilit\ Distributions:                                       (15 L) 
Uniform DiVWribXWion, BernoXlli¶V DiVWribXWion, Binomial DiVWribXWion, PoiVVon 
DiVWribXWion GeomeWric DiVWribXWion, NegaWiYe Binomial DiVWribXWion :  
The folloZing aVpecWV Wo be diVcXVVed ZhereYer applicable Wo Whe aboYe VWaWed diVWribXWionV: 
Mode, Median, DeriYaWion of  m.g.f., c.g.f., MomenWV , AddiWiYe properW\, RecXrrence 
RelaWionVhip for cenWral momenWV. SkeZneVV and KXrWoViV.  
LimiWing diVWribXWion ( ZiWhoXW proof) 
TrXncaWed Binomial and TrXncaWed PoiVVon diVWribXWionV.: p.m.f. Mean and Yariance.  
(ZiWh Vimple illXVWraWionV) 

 

 
Unit 3 

 

Normal Distribution:                                                                                                     (15 L)  
Normal DiVWribXWion: DefiniWion. DeriYaWion of iWV M.G.F., C.G.F., Mean, Median, Mode, 
S.D., M.D. RecXrrence RelaWionVhip for momenWV. DiVWribXWion of linear fXncWion of Normal 
YariableV. FiWWing of Normal DiVWribXWion. CenWral LimiW Theorem ZiWh proof for i.i.d. r.Y.V.  
Log Normal DiVWribXWion : DeWerminaWion of Mean and Variance  and iWV properWieV 
 
 

 

 List of Recommended Reference Books. 
1. FXndamenWalV of MaWhemaWical SWaWiVWicV, S.C. GXpWa and V.K. Kapoor : 8Wh ediWion, 

SXlWan Chand & SonV. 
2. OXWline of SWaWiVWical Theor\ ± VolXme I, A.M. Goon, M. K. GXpWa,         B. DaVgXpWa : 

3rd ediWion, The World PreVV PYW LWd. 
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3. InWrodXcWion Wo Theor\ of SWaWiVWicV,  Mood, Gra\bill and BoeV: 3rd ediWion, Mc GraZ-Hill 
PXbliVherV. 

4. InWrodXcWion Wo MaWhemaWical SWaWiVWicV, R. V. Hogg & A. T. Craig : 4Wh ediWion, Collier 
Mc Millan PXbliVherV.  

5. ProbabiliW\ and SWaWiVWical Inference, R. V. Hogg & E. A. TaniV  :   3rd ediWion, Mc Millan 
PXbliVhing Co. 

6. MaWhemaWical SWaWiVWicV, John E. FreXnd : 5Wh ediWion, PrenWice-Hall of India PYW LWd. 
 
 
Topics for Practicals  

1. DiVWribXWion of random YarianbleV : M.g.f , C.g.f. 
2. BiYariaWe ProbabiliW\ DiVWribXWion and JoinW m.g.f. 
3. Binomial DiVWribXWion 
4. PoiVVon DiVWribXWion 
5. GeomeWric and NegaWiYe Binomial diVWribXWion. 
6. Normal DiVWribXWion. 
 

 

 
 
 
 
S. Y. B. Sc. STATISTICS                                     CoXrVe : S. STA. 
3.02 
TiWle: Sampling TechniqXeV 

 
Learning  Objectives  : 
 
1. To understand various sampling techniques. 
2. To appl\ these techniques in real life situation. 
3. Comparison of sampling techniques. 
 
Number of lectures: 45 
 
Unit 1  
Concepts of sample surve\                                                                             (15 L) 
ConcepWV of popXlaWion, popXlaWion XniW, Vample, Vample Vi]e, parameWer, VWaWiVWic 
eVWimaWor, biaVed and XnbiaVed eVWimaWor, mean VqXare error (M.S.E), VWandard 
error. 
CenVXV and Sample  SXrYe\V 

      Sampling and Non Vampling errorV. 
ConcepWV of ProbabiliW\ and non-probabiliW\ Vampling. 
InWrodXcWion Wo Simple Random Sampling(UVe of LoWWer\ MeWhod, Random 
nXmberV and PVeXdo random nXmberV), SWraWified Random Sampling, S\VWemaWic 
Sampling, ClXVWer Sampling, TZo SWage Sampling 
NSSO, CSO and Wheir fXncWionV 
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Unit 2 
Simple Random Sampling (Zith and Zithout replacement):     
(15L) 

SRS for VariableV :  
EVWimaWion of popXlaWion Mean and ToWal .E[pecWaWion and Variance of WheVe 
EVWimaWorV. UnbiaVed eVWimaWorV of Whe Yariance of WheVe eVWimaWorV 
SRS for AWWribXWeV :  
EVWimaWion of  PopXlaWion proporWion and  Variance of WheVe eVWimaWorV. 
EVWimaWion of Vample Vi]e baVed on deVired accXrac\ , in caVe of YariableV and 
aWWribXWeV.  
Confidence inWerYal for PopXlaWion Mean and ProporWion. 

 

 
 
Unit 3 

 

Ratio and Regression Estimators under SRSWOR:                                (15L) 
RaWio eVWimaWorV for popXlaWion mean, raWio and WoWal. E[pecWaWion and M.S.E. of    
EVWimaWorV. UnbiaVed EVWimaWorV of M.S.E. 
RegreVVion eVWimaWion of popXlaWion mean and WoWal.  
E[pecWaWion. Variance and MinimXm Yariance. 
CompariVon of raWio eVWimaWor, regreVVion eVWimaWor and mean per XniW eVWimaWor 
Stratified Random Sampling                                                                          
ConcepWV of SWraWified popXlaWion and VWraWified  Vample. 
EVWimaWion of popXlaWion mean and ToWal baVed on VWraWified Vample. E[pecWaWion 
and Yariance of eVWimaWor of popXlaWion mean and ToWal aVVXming SRSWOR 
ZiWhin VWraWa. UnbiaVed  eVWimaWor of Whe  YarianceV of  WheVe eVWimaWorV. 
ProporWional allocaWion,   OpWimXm allocaWion ZiWh and ZiWhoXW Yar\ing coVWV. 
CompariVon of Vimple random Vampling and VWraWified random Vampling ZiWh 
proporWional and opWimXm allocaWionV (Ne\man. AllocaWion) 
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List of Recommended References books: 
 

1. Sampling TechniqXeV : W.G. Cochran, 3rd ediWion, Wile\ EaVWern LWd. 
2. Sampling Theor\ and MeWhodV : M.N.MXrWh\,  1VWediWion, SWaWiVWical 

PXbliVhing SocieW\. 
3. Sampling Theor\ : DeV Raj,  1VW ediWion, McGraZ-Hill PXbliVhing Co. 
4. Sampling Theor\ of SXrYe\V ZiWh ApplicaWionV : P.V.SXkhaWme and 

B.V.SXkhaWme, 3rd ediWion, IoZa SWaWe UniYerViW\ PreVV. 
5. FXndamenWalV of Applied SWaWiVWicV: S.C.GXpWa and V.K.Kapoor, 3rd 

ediWion, SXlWan Chand & SonV. 
 

 

 
List of Practicals: 

 
1. Simple Random Sampling for YariableV. 
2. Simple Random Sampling for aWWribXWeV. 
3. EVWimaWion of Vample Vi]e in SRS. 
4. Confidence limiWV in SRS. 
5. RaWio and RegreVVion meWhodV of EVWimaWion. 
6. SWraWified Random Sampling. 

 

 

 
 
 
S.Y.B.Sc. STATISTICS                                     COURSE :   S.STA.3.03    
Title: Operations Research 
                                                   
LEARNING  OBJECTIVES  : 

1) To learn mathematical formulation of real life situations. 
2) To stud\ methods to solve the formulated problems. 
3) To learn the applications of Operations Research in industr\.  

 
Number of lectures: 45 

 
Unit 1 
Linear Programming Problem (L.P.P.) :                                                                      (15 L) 
DefiniWion, MaWhemaWical FormXlaWion. ConcepWV of SolXWion, FeaVible SolXWion, BaVic 
FeaVible SolXWion, OpWimal VolXWion,  Slack, SXrplXV & ArWificial Yariable, SWandard form, 
Canonical form 
Graphical MeWhod & Simple[ AlgoriWhm Wo obWain Whe VolXWion Wo an L.P.P. ProblemV 
inYolYing UniqXe SolXWion, MXlWiple SolXWion, UnboXnded SolXWion 
and InfeaVible SolXWion 

ConcepW of DXaliW\ & iWV economic inWerpreWaWion 
 

 

Unit 2  
Transportation Model                                                                                                    (15 L)                     
DefiniWion, MaWhemaWical FormXlaWion ConcepWV of FeaVible VolXWion, BaVic feaVible VolXWion 
OpWimal and mXlWiple VolXWionV.  
IniWial BaVic FeaVible SolXWion XVing 
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(i) NorWh-WeVW Corner rXle.                                 
(ii) MaWri[ Minima MeWhod.                                 
(iii)Vogel¶V Appro[imaWion MeWhod. 
 MODI MeWhod for opWimaliW\. 
ProblemV inYolYing XniqXe VolXWion, mXlWiple VolXWionV, degenerac\, ma[imi]aWion, 
prohibiWed roXWe(V) and prodXcWion coVWV. 
Unbalanced TranVporWaWion problem. 
Assignment model                                                                              
DefiniWion, MaWhemaWical formXlaWion.  SolXWion b\ HXngarian MeWhod. 
Unbalanced AVVignmenW problemV. 
ProblemV inYolYing Ma[imi]aWion & prohibiWed aVVignmenWV. 
  
Unit 3  
 Decision Theor\.                                                                                                           (15 L )                             
DeciVion making Xnder XncerWainiW\ Laplace criWerion, Ma[ima[ (Minimin) criWerion, 
Ma[imin (Minima[) criWerion, HXrZic] Į criWerion, Minima[ RegreW criWerion. 

DeciVion making Xnder riVk: E[pecWed MoneWar\ YalXe criWerion, E[pecWed OpporWXniW\ 
LoVV CriWerion, EPPL, EVPI. DeciVion WreeV (ZiWh poVWerior probabiliWieV).   

                                                                                                       
 

 

 
List of Recommended Reference books: 

1. OperaWionV ReVearch : KanWiVZaroop,  P.K. GXpWa and  Manmohan, 4Wh ediWion, SXlWan 
Chand & SonV. 

2.  OperaWionV ReVearch : S. D. Sharma, 11Wh ediWion, KedarnaWh, RamnaWh & Co.   . 
3. OperaWionV ReVearch : H.A. Taha, 6Wh ediWion, PrenWice Hall of India. 
4. OperaWionV ReVearch: V.K. Kapoor, 7Wh ediWion, SXlWan Chand & SonV. 

. 
 

 

List of Practicals. 
1. L.P.P.. 
2. TranVporWaWion Problem. 
3. AVVignmenW Problem. 
4. DeciVion Theor\. 
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SW. XaYier¶V College ± AXWonomoXV 

MXmbai 
 

S.Y.B.Sc 
S\llabXV  

For 4Wh SemeVWer CoXrVeV in 
STATISTICS 

(JXne 2019 onZardV) 
 

ConWenWV: 
Theor\ S\llabXV for CoXrVeV:   
 S.STA.4.01 - ProbabiliW\ and Sampling DiVWribXWionV (B) 
          S.STA.4.02 ± Anal\ViV of Yariance & DeVign of E[perimenW 
          S.STA.4.03 ± IndXVWrial SWaWiVWicV 
 
 
PracWical CoXrVe S\llabXV for: S.STA.4.PR  
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Academic/field/industrial visits and seminars ma\ be organi]ed b\ the Department, 
at other venues, as part of the curriculum. 

 
 
 
 
 

S.Y.B.Sc 
(STATISTICS) 

 
SEMESTER 4                                                     COURSE :  S.STA.4.01                                                                                                               
Probabilit\ & Sampling distributions ( B)                      [ 45 lectures ] 
 
LEARNING  OBJECTIVE  :   

4) To understand the patterns in the data of large populations. 
5) To obtain the central location and dispersion of the data. 
6) To knoZ the relationship betZeen various distributions. 

 
 Unit 1                                                                                                                               ( 15 L) 

Transformation of random variables & Standard Univariate Continuous Probabilit\ 
Distributions.                                                                       
One-dimenVional and WZo-dimenVional conWinXoXV random YariableV.  
Jacobian of TranVformaWion, Simple illXVWraWionV relaWed Wo VWandard diVWribXWionV 
RecWangXlar and E[ponenWial diVWribXWionV, Laplace diVWribXWion, Gamma diVWribXWion (ZiWh 
Vingle and doXble parameWer). BeWa  diVWribXWion  ( T\pe I  and T\pe II ) 
The folloZing aVpecWV Wo be diVcXVVed ZhereYer applicable Wo Whe aboYe VWaWed diVWribXWionV: 
Mode, Median, DeriYaWion of  M.g.f., C.g.f., MomenWV,  SkeZneVV and KXrWoViV. AddiWiYe 
properW\. LimiWing diVWribXWion ( ZiWhoXW proof) 
 

 

 Unit 2  
. Chi-Square Distribution:                                                                                               ( 15 L) 

DefiniWion, iWV M.G.F., C.G.F, MomenWV, Mode, DeriYaWion of diVWribXWion of SXm of SqXareV 
of VWandard normal YariaWeV, AddiWiYe properW\. DiVWribXWionV of Sample Mean, Sample 
Variance and Wheir independence for a Vample draZn from Normal popXlaWion. AV\mpWoWic 
ProperW\ (ZiWhoXW proof) 
ApplicaWionV of Chi-SqXare DiVWribXWion: 
TeVW of Vignificance for Vpecified Yariance of Normal popXlaWion. 
TeVW for independence of aWWribXWeV ( 2[2 and r [ c conWingenc\ WableV ZiWhoXW deriYaWion of 
Whe WeVW VWaWiVWic), YaWe¶V correcWion. TeVW for GoodneVV of FiW. 
 

 

 Unit 3  
 t-distribution :                                                                                                                 (15L) 

DefiniWion of  SWXdenW¶V W-VWaWiVWic. DeriYaWion of iWV denViW\ fXncWion. MomenWV . AV\mpWoWic 
properW\ (ZiWhoXW proof).  
ApplicaWionV of W-diVWribXWion: 
TeVWV of Vignificance for: 
i)   Single popXlaWion mean 
ii)  Difference beWZeen WZo popXlaWion meanV  

 



 19

           a)   ZiWh eqXal YarianceV baVed on independenW VampleV. 
                 b)  baVed on paired obVerYaWionV. 

F-distribution :   
DefiniWion., DeriYaWion of denViW\ fXncWion DeriYaWion of diVWribXWion of reciprocal of  
F-YariaWe. MomenWV ,mode .TeVW for eqXaliW\ for WZo YarianceV of WZo normal popXlaWionV.  
RelaWionVhip beWZeen F, Chi-SqXare and W-diVWribXWionV.  
 

  List of Recommended  Reference books 
 
1. FXndamenWalV of MaWhemaWical SWaWiVWicV, S.C. GXpWa and V.K. Kapoor : 8Wh ediWion, 

SXlWan Chand & SonV. 
2. OXWline of SWaWiVWical Theor\ ± VolXme I, A.M. Goon, M. K. GXpWa,         B. DaVgXpWa : 

3rd ediWion, The World PreVV PYW LWd. 
3. InWrodXcWion Wo Theor\ of SWaWiVWicV,  Mood, Gra\bill and BoeV: 3rd ediWion, Mc GraZ-Hill 

PXbliVherV. 
4. InWrodXcWion Wo MaWhemaWical SWaWiVWicV, R. V. Hogg & A. T. Craig : 4Wh ediWion, Collier 

Mc Millan PXbliVherV.  
5. ProbabiliW\ and SWaWiVWical Inference, R. V. Hogg & E. A. TaniV  :  3rd ediWion, Mc Millan 

PXbliVhing Co. 
6. MaWhemaWical SWaWiVWicV, John E. FreXnd : 5Wh ediWion, PrenWice-Hall of India PYW LWd. 

 

  
List of Practicals 

1. RecWangXlar and E[ponenWial diVWribXWion. 
2. Chi-SqXare DiVWribXWion. 
3. W-DiVWribXWion. 
4. F-DiVWribXWion. 
 

 

   
   

 
 
 

S.Y.B.Sc 
(STATISTICS) 

6(0(67(5  4                                                        C2856( :  6.67A.4.02. 
Anal\sis of Variance & Design of E[periments                   [ 45 
LECTURES ]                                                  

 
LEARNING  OBJECTIVES  : 

1) To introduce and appl\ the techniques and methodolog\ available for 
designing and anal\sis of e[periments. 

2) To emphasi]e the need for sound and unambiguous interpretation of 
e[perimentation. 
 

UniW 1.   Anal\ViV of Variance (Fi[ed effecW modelV) :                         (15 lectures) 
One Za\ claVVificaWion  (WiWh eqXal and XneqXal obVerYaWionV per claVV) 
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MaWhemaWical model and iWV aVVXmpWionV.  EVWimaWion of parameWerV b\ LeaVW 
SqXareV MeWhod. E[pecWaWion and Yariance of Whe eVWimaWorV. E[pecWaWion of 
YarioXV VXmV of VqXareV, ANOVA Wable                                                                                     
MXlWiple compariVonV of WreaWmenWV  
( i ) LeaVW SignficanW difference WeVW.. ( ii ) TXke\¶V WeVW.  (iii) DXnneW¶V WeVW. 
TZo  Za\ claVVificaWion (ZiWh one obVerYaWion per cell) 
MaWhemaWical model and iWV aVVXmpWionV. EVWimaWion of parameWerV b\ LeaVW 
SqXareV MeWhod. E[pecWaWion and Yariance of Whe eVWimaWorV. . E[pecWaWion 
of YarioXV VXmV of VqXareV. ANOVA Wable                                                                                     

   
UniW 2. DeVign of E[perimenWV:                                                         (  15 lectures) 

E[perimenW, e[perimenWal XniW, WreaWmenW, replicaWe, block, e[perimenWal 
error and preciVion.  
PrincipleV of deVign of e[perimenW: ReplicaWion, Randomi]aWion and Local 
ConWrol. 
Choice of Vi]e, Vhape of ploWV and block in differenW agricXlWXre and non-
agricXlWXre e[perimenWV. 
CompleWel\ randomi]ed deVign.(CRD)  & Randomi]ed block deVign (RBD). 
MaWhemaWical model and iWV aVVXmpWionV. E[pecWaWion of YarioXV VXmV of 
VqXareV EVWimaWion of parameWerV b\ LeaVW SqXareV MeWhod. ANOVA Wable                                                                 
SWandard errorV of WreaWmenW differenceV.  
Efficienc\ of RBD oYer CRD. 
MiVVing ploW WechniqXe for one obVerYaWion in RBD. 

 

   
UniW 3. LaWin VqXare deVign  (LSD)                                                    (15 lectures) 

MaWhemaWical model and iWV aVVXmpWionV. E[pecWaWion of YarioXV  VXmV of 
VqXareV EVWimaWion of parameWerV b\ LeaVW SqXareV MeWhod.  SWandard errorV 
of WreaWmenW differenceV, ANOVA Wable.    
Efficienc\ of CRD oYer RBD. 
MiVVing ploW WechniqXe for one obVerYaWion in LSD.                                                                           
S\mmeWrical FacWorial E[perimenWV: 
PXrpoVe and adYanWageV.         
 22,23 e[perimenWV. CalcXlaWion of main and inWeracWionV effecWV.  
YaWeV meWhod.  
 Anal\ViV of  22, 23 e[perimenWV 
 ConcepWV of ConfoXnding in 23 e[perimenWV. 

 

   
 Topics for Practicals 

x One Wa\ ANOVA / CRD. 
x TZo Wa\ ANOVA / RBD. 
x LSD.. 
x MiVVing PloW TechniqXe. 
x FacWorial E[perimenW. 

 

 References 
1. FXndamenWalV of Applied SWaWiVWicV: S.C.GXpWa and V.K.Kapoor, 3rd 

ediWion, SXlWan Chand & SonV. 
2. DeVignV and Anal\ViV of E[perimenWV : M. N. DaV and N.C. Giri 2nd 

ediWion, Wile\ EaVWern LWd. 
3. DeVignV and Anal\ViV of E[perimenWV : D.C. MonWgomer\, 6Wh  
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ediWion, Wile\ EaVWern LWd. 
4. Applied MXlWiYariaWe Anal\ViV and E[perimenWal DeVignV: N. 

KriVhnan Namboodiri, LeZiV F. CarWer. HXberW M. Blalock. JR., 1VW 
ediWion, McGraZ ±Hill, Inc. 

5. E[perimenWal DeVignV : William G. Cochran, GerWrXde M. Co[, 2nd 
ediWion, Bomba\, AVia PXbliVhing HoXVe. 

6. The DeVign of E[perimenWV : Sir Ronald A. FiVher, 9Wh ediWion, 
Collier Macmillan PXbliVherV. 

 
 
 

S.Y.B.Sc 
(STATISTICS) 

 
SEMESTER 4                                                    COURSE :  S.STA.4.03                                                                              
 
INDUSTRIAL  STATISTICS.                                        [ 45 LECTURES ] 
 
LEARNING  OBJECTIVES  : 

1) To learn the applications of operations research in industr\.  
2) To plan and schedule projects. 
3) To stud\ qualit\ control methods in industrie 

 
 Unit 1. 

Statistical Qualit\ Control                                                                                                (15L) 
InWrodXcWion, AVVignable caXVeV, Chance caXVeV, ProceVV conWrol, ProdXcW conWrol, SheZharW¶V 
conWrol charWV, 3σ  LimiWV.  
X and  R, p, c, np charWV, Wheir XVeV,  p-charW ZiWh Yariable Vample Vi]e, 
ProblemV inYolYing VeWWing Xp VWandardV for fXWXre XVe. ProceVV capabiliW\. 
 

 Unit 2 
 Acceptance Sampling                                                                                            (15L) 

InWrodXcWion Wo LoW AccepWance Sampling PlanV b\ AWWribXWeV. ConVXmerV RiVk, ProdXcerV 
RiVk. Single and DoXble Sampling PlanV : OC fXncWion and OC cXrYeV, AQL, LTPD, ASN, 
ATI, AOQ. ConcepW of 6σ limits. 

 
  
 Unit 3. 

CPM and PERT:                                                                                                              (15L)          
InWrodXcWion, BaVic concepWV of neWZork anal\ViV 
DefiniWionV : AcWiYiW\, EYenW, DXmm\ acWiYiW\, PredeceVVor and VXcceVVor acWiYiWieV and eYenWV. 
RXleV for draZing neWZork, FXlkerVon¶V RXle.  
Bar Diagram (GnaWW CharW) and NeWZork Diagram.  Slack Wime and FloaW WimeV. CriWical paWh 
MeWhod (CPM), ProjecW eYalXaWion reYieZ WechniqXe (PERT).   
ProjecW coVW anal\ViV, UpdaWing, ReVoXrce LeYeling, ReVoXrce AllocaWion 
 

  
 References 
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1. SWaWiVWical QXaliW\ ConWrol : E.L.GranW., 2nd  ediWion, McGraZ-Hill PXbliVherV. 
2. QXaliW\ ConWrol and IndXVWrial SWaWiVWicV : DXncan D.B. ,  3rd ediWion, TaraporZala  SonV 

& Co. 
3. PERT and CPM PrincipleV and ApplicaWionV : SrinaWh, 2nd ediWion, EaVW WeVW PreVV PYW 

LWd. 
4. OperaWionV ReVearch : KanWiVZaroop,  P.K. GXpWa and  Manmohan, 4Wh ediWion, SXlWan 

Chand & SonV. 
5.  OperaWionV ReVearch : S. D. Sharma, 11Wh ediWion, KedarnaWh, RamnaWh & Co.   . 
6. OperaWionV ReVearch : H.A. Taha, 6Wh ediWion, PrenWice Hall of India. 
7. OperaWionV ReVearch: V.K. Kapoor, 7Wh ediWion, SXlWan Chand & SonV. 

 
 

  
  
  
 Topics for Practicals. 

 
1. Statistical Qualit\ Control. 
2. Acceptance Sampling. 
3. NetZork Anal\sis. 

 
 

 
 



 
 
 

 

 

SW. XaYier¶s College ± Autonomous 
Mumbai 
SYBSc 

Syllabus for Scientific Communication Skills (Statistics) 

3rd  Semester  

(June 2011 onwards) 
 

 

Contents: 

Syllabus  for Courses: SSTA03SCS  

 

 

 

 

 

 

 

 

 



 

S.Y.B.Sc. Statistics (Scientific Communication Skills)                        Course: SSTA03SCS 

Learning Objectives: 

The course enables students to: 
1. Be knowledgeable of various aspects of scientific communication. 
2. Convey the importance of scientific communication and its various modes like 

precis, journal paper and scientific presentation. 
3. Introduce students to the historical and philosophical aspects of science so that 

they can critically reflect on the topic to be communicated, and overcome 
objections, tackle reviews etc.  

 
Number of lectures: 12 Lectures 

 
 

Sessions Plan  Tutor 

1. Introduction Relevance of Communication Skills (CS), 
Overview of course 
Emphasize various aspects of CS 
Listening, Reading, Comprehension,     
Summarization, Group Discussion, Speaking 
 

SXC dept 
faculty/ invitee 
 

2 Listening, 
Reading and 
Comprehension 
 
 
Aim: To teach 
students to 
write without 
reproducing all 
that was said 
ad-verbatim 

a] Talk for 10-15 minutes by teacher on any 
topic. Students don¶W Wake noWes. At the end of 
10 minutes, students given time to write what 
they recall and understand. 
 
b] Students should read the photocopies of 2-3 
pages of matter provided for 10 minutes.  
Then through memory write what they recall 
and understand. 
 
c] Show a 10-15 min film clip. 
   Students to be asked to write what they 
recalled and understood after the clip. 
 
d] Random selections of student writings to be 
read out in class and discussed 
 

SXC dept faculty 
/ invitee 
 
Matter used for 
the exercise 
could be decided 
by each dept 
 
Chiefly Memory-
based 

3 Comprehension 
& Writing a 
summary  

a] Staff member to give input for 10 -15 
minutes on how to write a summary/précis. 
 
b] Groups of 3-4 students to be given a chapter 
from a book/science article/science 
magazine/journal. 
 
c] Convert the given material into a small 
report.  

SXC dept 
Faculty / invitee 
 
 
 
 
 
Shift from 
memory ± based 



 
d] Groups of 3-4 students with each individual 
of a group having a different type of material.  
Individual student completes his summary and 
then exchanges his material with next person in 
the group. All in one group separately write 3 
different summaries. Then they compare each 
summary with group members and finalize a 
new consensus summary. 
Whole class ± All groups could be given the 
same set of 3 articles   
OR  
2 different sets of 3 articles could be prepared 
and distributed randomly. 
 

to understanding 
±dependent 
writing 

4 Reading a 
simple research 
paper 

a] Why and How to read a paper? 
 
b] Explain the general format of a paper i.e. 
Introduction, Method, Results & Discussion, 
Conclusion. 
 
c] What to look for while summarizing a paper 
/ How to select salient features in a paper. 
 
d] Students given a Paper / Article to read and 
understand. 
 
e] Students to summarize/ pointwise listing of 
key features. 
 

SXC dept 
faculty/invitee 
 
 
 

5 Writing an 
Abstract 

a] Staff to explain the structure of an abstract 
and the points to remember while writing an 
abstract 
 
b] Recognize good and bad abstracts based on 
the above information- students to be provided 
with good & bad abstract samples in sets of 3. 
Groups + Individual  work in group + Sharing 
of conclusions in group +  Teacher conducting 
general discussion on the  positives and 
negatives of each abstract 
 
c] Make a summary  of the paper read in the 
previous session and it could be converted into 
an abstract. 
 
d] Compare and understand the difference 
between summary and abstract 

SXC dept 
faculty/invitee 

    



6 Evaluation & 
Feedback 

Evaluation Options: 
a] Provide a scientific paper and ask for an 
abstract to be written 
 
b] Give article and let the salient features be 
written in abstract format 
 
c] Provide a 3 - 4 page article from a Research 
journal/ Science magazine and students will 
write a 1-page summary of it. 
 
d] Any other approach could be suggested for 
example: Recognize good and bad abstracts 
and write a report/news article/abstract 
 
Feedback : 
A questionnaire will have to be prepared and 
circulated before the start of the evaluation / 
after they complete the evaluation 

SXC Dept 
faculty 
 
 
 
 
 
 
 
 
 
 
 
 
 
A questionnaire 
to be created by 
coordinators of 
the course. 
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Selected Reads from the following: 

1. Laudan: From theory to research traditions.  
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3. Rationalism vs Empiricism, Realism, Idealism and other topics using the Stanford 

Encyclopaedia of Philosophy.  
4. Positivism and Pauperian logic vs Logical Positivism vs Hermeneutics.  
5. Rosenberg on Explanation, Causation and Laws.  
6. Review of select scientific papers and manual of style for citations. 
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S.Y.B.Sc. Statistics (Scientific Communication Skills)                        Course: SSTA04SCS 

Learning objectives: 

The course enables students to understand: 
1. The development and communication of science as a team activity.  

2. Scientific communication as a vehicle of dissemination of rational thinking  
 

Number of lectures: 12 Lectures 

Sr. 
No. 

Sessions Plan Tutor 

1. Recap of 
semester 3 &  
Types and 
Structure of 
Scientific 
Writings 

a) Explain the various types of scientific 
writings:  Papers, Reviews, Short 
communications, Articles for 
newspapers, Popular science writing, 
Chapters in textbook, etc. 

 
b) Discuss in detail the structure of 

science paper using different journals 
in your subject 

 
c) Exercise: Students to be given papers 

to work on in  group and asked to list 
all points discussed in (b)  

 

Faculty member of 
the Dept/ an invited 
expert. 

2 Writing: The 
µHoZ to of 
Zriting¶ 

a) Teacher input on the rules for: 
Text, figures, graphs, tables, etc. 
Example - Punctuation, Location 
Legends, Details etc 

 
b) How to write a title? 
     How to write an introduction? 
     Example - Give photocopies of a 

paper (excluding the title and 
introduction)  

     Ask students to:  
x Formulate the title of the paper  
x Prepare an introduction i.e. list the 

points they would like to cover in 
the introduction. 
 

c) How to write a bibliography? 
    Teacher input regarding different styles  
     of reference writing and the variation 

for books, journals etc. 

Faculty member of 
the Dept/ an invited 
expert. 
 
 
The Matter used for 
the exercise could be 
decided by the Dept/ 
expert 



     Example -  Students to write names of 
5 text books/ reference books they 
normally use as if they were writing 
for the bibliography of their paper. 

     Get 4 ± 5 science magazines, let 
students pick an article in each and 
write it as a reference 

 
d) How to gather information? 

x Literature survey from magazines, 
journals (letters/short 
communication/ abstracts/ 
articles/reviews) 

x What are good journals/authentic 
sites? 

x Search engines 
Example ± As Homework - Give a 
topic (maybe their assignment topic), 
Student collects 
information...Number of references 
in each of the following categories: 
BookV, PaSeUV, ReYieZV« 

 
 

  
3. Writing a) 10 ± 15 minutes staff input on 

how to write a paper/article. 
 

b) Groups of 3 ± 4 students given 
papers maybe in study pack/asked 
to get papers in previous session 
and asked to read them. 

 
c) Create a new paper using the 

reference papers provided/ 
collected for their project etc: 

x Start with creating a title. 
x Write an introduction of 2 pages  
x Group presentation  
 

d) Writing the result. 
Teacher provides data/student   
project data. 
 

e) Students complete paper and 
submit to the teacher 
 

 

4. Writing a 
simple research 
paper/article 

a) Teacher discusses all positives 
and negatives of all submitted 
papers. 

SXC Department 
faculty/Invitee. 
 



b) Student revise papers keeping in 
mind the suggestions of the 
teacher. 

c) Teacher explains how to make 
PPT of the paper, (how many 
slides/what to write on ppt/what to 
say verbally, time per slide etc) 
 

Students given 2 
weeks to get their 
revised papers and 
the corresponding ppt 
ready. 

5. PPT 
Presentation 

Practice presentation by 4 ± 5 students, 
randomly selected; evaluation and 
discussion of positives and negatives 

 

SXC Department 
Faculty/Invitee 
(Could be a short 
session of 45 
minutes) 
 

6. Evaluation & 
Feedback 

Evaluation: 
x A fifteen minute presentation by each 

group.  
x Ten minutes for Q & A. 

 
 
 
Feedback: 
A questionnaire will have to be prepared 
and circulated before the start of the 
evaluation/after they complete the 
evaluation. 

SXC Department 
Faculty 
 
Presentations will 
have to be spread 
over 2 weeks. 
 
A questionnaire to be 
created by 
coordinators of the 
course. 

    
 

Course Outcomes  
1. Students are familiarised with scientific method and  have gained competence in using 

online scientific resources. (Relevant papers from research databases like Science 
Direct and JSTOR) 

2. Students have gained competence in using offline scientific resources like Journal of 
Indian Statistical Association (JISA), Journal of Statistical Theory & Applications 
(JSTA) etc. 

3.  Students have developed insights on various analytical techniques that the scientific 
method relies on, most critically, deductive reasoning and inductive logic. 

4. Students have enhanced their skills for developing concept notes and writing research 
papers using appropriate methods of referencing. 

 
References: 
Selected Reads from the following: 

1. Thomas Kuhn on Scientific Revolutions,  
2. Rationalism vs Empiricism, Realism, Idealism and other topics using the Stanford 

Encyclopaedia of Philosophy.  
3. Positivism and Pauperian logic vs Logical Positivism vs Hermeneutics.  
4. Rosenberg on Explanation, Causation and Laws.  
5. Review of select scientific papers and manual of style for citations. 



 

 

 

 

 


