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F.Y.B.Sc 
 

S\llabXV  
FRU 1VW  SePeVWeU CRXUVeV iQ  

SWaWiVWicV 
(JXQe 2015 RQZaUdV) 

 
CRQWeQWV: 
TheRU\ S\llabXV fRU CRXUVeV:  
S.STA.1.01 ± DeVcUiSWiYe SWaWiVWicV (A) 
S.STA.1.02 ± SWaWiVWical MeWhRdV (A) 
 
PUacWical CRXUVe S\llabXV fRU: S.STA.1.PR 

 
Academic/field/indXVWrial YiViWV and VeminarV ma\ be organi]ed b\ Whe DeparWmenW, 
aW oWher YenXeV, aV parW of Whe cXrricXlXm. 
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F.Y.B.Sc  STATISTICS       CoXrVe: S.STA.1.01 
TiWle: DeVcripWiYe SWaWiVWicV (A) 
 
Learning ObjecWiYeV:  

1. To inWrodXce Whe WechniqXe of daWa collecWion and iWV preVenWaWion. 
2. To emphaVi]e Whe need for nXmerical VXmmar\ meaVXreV for daWa anal\ViV. 

 
NXmber of lecWXreV: 45  

 
 
UniW ± 1  
DaWa: T\peV , CollecWion and  ManagemenW.                                                          (15 L) 
T\SeV Rf daWa fURP a SRSXlaWiRQ : 
QXaliWaWiYe aQd QXaQWiWaWiYe daWa; GeRgUaShical, TiPe VeUieV daWa; DiVcUeWe aQd 
CRQWiQXRXV daWa, PaQel aQd CURVV SecWiRQ daWa. 
DiffeUeQW W\SeV Rf VcaleV: NRPiQal, OUdiQal, RaWiR aQd IQWeUYal. 
CRllecWiRQ Rf DaWa : 
CRQceSWV Rf VWaWiVWical SRSXlaWiRQ aQd VaPSle. 
PUiPaU\ daWa- deVigQiQg a TXeVWiRQQaiUe / VchedXle, diVWiQcWiRQ beWZeeQ WheP, PURblePV 
ZheQ cRllecWiQg daWa WhURXgh Whe TXeVWiRQQaiUe. 
SecRQdaU\ daWa± iWV PajRU VRXUceV iQclXdiQg   VRPe  gRYeUQPeQW SXblicaWiRQV. 
ElePeQWaU\ CaWegRUical DaWa AQal\ViV 
PUeSaUaWiRQ Rf WableV ZiWh WZR RU WhUee facWRUV (YaUiable /aWWUibXWeV) Rf  claVVificaWiRQ. 
ReTXiViWeV Rf a gRRd Wable.  IQdeSeQdeQce aQd AVVRciaWiRQ fRU 2 aWWUibXWeV iQ a 2 [ 2 Wable 
XViQg YXle¶V cRefficieQW Rf cRlligaWiRQ aQd cRefficieQW Rf aVVRciaWiRQ. RelaWiRQVhiS 
beWZeeQ Whe WZR cRefficieQWV. 

 
UniW 2  
PreVenWaWion of DaWa.                                                                                              (15 L) 
UQiYaUiaWe : FUeTXeQc\ diVWUibXWiRQ Rf diVcUeWe aQd cRQWiQXRXV YaUiableV. CXPXlaWiYe 
fUeTXeQc\ diVWUibXWiRQ. 
GUaShical UeSUeVeQWaWiRQ Rf fUeTXeQc\ diVWUibXWiRQ b\ HiVWRgUaP, FUeTXeQc\ SRl\gRQ, 
FUeTXeQc\ cXUYe aQd  OgiYeV. 
DiagUaPPaWic UeSUeVeQWaWiRQ XViQg BaU diagUaPV aQd Pie chaUW. 
E[SlRUaWRU\ daWa aQal\ViV: SWeP aQd Leaf diagUaP, DRW SlRW.  
BiYaUiaWe : FUeTXeQc\ diVWUibXWiRQ, MaUgiQal aQd CRQdiWiRQal fUeTXeQc\ diVWUibXWiRQV. 
 
UniW 3  
MeaVXreV of CenWral Tendenc\ or LocaWion.                                                       (15 L) 
AUiWhPeWic PeaQ aQd iWV SURSeUWieV (ViPSle aQd ZeighWed), CRPbiQed PeaQ.  GeRPeWUic 
PeaQ aQd HaUPRQic PeaQ. QXaQWileV (MediaQ, QXaUWileV, DecileV, PeUceQWileV.) MRde. 
(GURXSiQg MeWhRd QRW e[SecWed). EPSiUical UelaWiRQVhiS beWZeeQ PeaQ, PediaQ aQd 
PRde. MeUiWV, DePeUiWV aQd UVeV Rf MeaQ, MediaQ, MRde, G.M. aQd H.M. 
 ReTXiViWeV Rf a gRRd aYeUage. 
ChRice Rf Vcale Rf PeaVXUePeQW fRU each PeaVXUe Rf ceQWUal WeQdeQc\. 
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LiVW Of Recommended Reference BookV 
 
1. GRRQ A.M., GXSWa M.K., DaVgXSWa B. FXQdaPeQWalV Rf SWaWiVWicV, 

VRlXPe I, The WRUld PUeVV PUiYaWe LiPiWed, CalcXWWa. FifWh ediWiRQ. 
2. KRWhaUi, C.R.: ReVeaUch MeWhRdRlRg\, MeWhRdV aQd TechQiTXeV , Wile\ EaVWeUQ 

LiPiWed. FiUVW EdiWiRQ. 
3. Shah R.J.:DeVcUiSWiYe SWaWiVWicV, SeWh PXSlicaWiRQV. EighWh ediWiRQ. 
4. SSiegel, M.R.: TheRU\ aQd PURblePV Rf SWaWiVWicV, SchaXP¶V PXbliVhiQg SeUieV. TaWa 

McGUaZ-Hill. FiUVW ediWiRQ. 
5. WelliQg, KhaQdeSaUkaU, PaZaU, NaUalkaU : DeVcUiSWiYe SWaWiVWicV : MaQaQ PUakaVhaQ   
6. S.P. GXSWa :  SWaWiVWical MeWhRdV, SXlWaQ ChaQd & SRQV. FiUVW ediWiRQ. 
7. RichaUd. I. LeYiQ, DaYid .S. RXbiQ: SWaWiVWicV fRU MaQagePeQW   . FifWh ediWiRQ                      
8. PUeP . S. MaQQ (2007) . IQWURdXcWRU\ SWaWiVWicV (6Wh ediWiRQ) JRhQ Wile\ & SRQV. 
9. AllaQ BlXPaQ (2009) IQWURdXcWRU\ SWaWiVWicV. A VWeS b\ VWeS aSSURach (7Wh ediWiRQ).  

McGUaZ-Hill 
10. ZZZ.acWXaUieV.RUg.Xk 
11. ZZZ.acWXaUieViQdia.RUg 
12. ZZZ.VRa.RUg 
  
 
LiVW of PracWicalV:  
1.  CRllecWiRQ Rf DaWa fURP SecRQdaU\ VRXUce (iQclXdiQg IQWeUQeW ViWeV) / PUiPaU\ VRXUce 
2. TabXlaWiRQ Rf daWa (QXaQWiWaWiYe aQd CaWegRUical) 
3. ClaVVificaWiRQ Rf daWa. 
4. GUaShV aQd DiagUaPV  
5. MeaVXUeV Rf CeQWUal TeQdeQc\.                                                                                      
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F.Y.B.Sc  STATISTICS       CoXrVe: S.STA.1.02 
TiWle: SWaWiVWical MeWhodV (A) 
 
Learning ObjecWiYeV:  
To VWXd\   

1. CRQceSW Rf SURbabiliW\ 
2. PURbabiliW\ diVWUibXWiRQ 
3. TeVWiQg Rf h\SRWheVeV. 

 
NXmber of lecWXreV: 45  
 

              
UniW 1                                                                                                                   (15 L) 
ElemenWar\ probabiliW\ Wheor\.                            
RaQdRP E[SeUiPeQW,   SaPSle PRiQW & SaPSle SSace.  
DiVcUeWe SaPSle SSace, DefiQiWiRQ Rf EYeQW, ElePeQWaU\ EYeQW, AlgebUa Rf EYeQWV. 
MXWXall\ e[clXViYe eYeQWV,  E[haXVWiYe eYeQWV. SXbjecWiYe PURbabiliW\. 
ClaVVical,  EPSiUical aQd A[iRPaWic  defiQiWiRQV Rf SURbabiliW\. 
CRQdiWiRQal PURbabiliW\, IQdeSeQdeQce Rf Q EYeQWV.( Q = 2, 3 ).   
TheRUePV RQ AddiWiRQ & MXlWiSlicaWiRQ Rf PURbabiliWieV,   
Ba\eV¶ TheRUeP  (All WheRUePV ZiWh SURRfV). 
 
UniW 2  
DiVcreWe Random Yariable:                                                                             (15 L) 
UQiYaUiaWe : 
RaQdRP YaUiable. DefiQiWiRQ, PURSeUWieV Rf PURbabiliW\ MaVV FXQcWiRQ & CXPXlaWiYe 
DiVWUibXWiRQ FXQcWiRQ. E[SecWaWiRQ aQd YaUiaQce Rf a UaQdRP YaUiable. TheRUePV RQ 
E[SecWaWiRQ aQd VaUiaQce .  
RaZ & CeQWUal MRPeQWV aQd WheiU UelaWiRQVhiS (ZiWhRXW SURRf). CRQceSW Rf  SkeZQeVV 
aQd KXUWRViV.  
BiYaUiaWe  : 
JRiQW PURbabiliW\ MaVV FXQcWiRQ Rf WZR DiVcUeWe RaQdRP VaUiableV, MaUgiQal aQd 
CRQdiWiRQal PURbabiliW\ DiVWUibXWiRQV, IQdeSeQdeQce Rf TZR RaQdRP VaUiableV. 
TheRUePV RQ E[SecWaWiRQ, VaUiaQce. 
CRYaUiaQce, CRUUelaWiRQ cRefficieQW beWZeeQ WZR UaQdRP YaUiableV 

 
UniW  3  
SWandard DiVcreWe ProbabiliW\ DiVWribXWionV:                                                 (15 L) 
DegeQeUaWe diVWUibXWiRQ, BeUQRXlli diVWUibXWiRQ, BiQRPial DiVWUibXWiRQ, PRiVVRQ 
DiVWUibXWiRQ,   H\SeUgeRPeWUic DiVWUibXWiRQ. UQifRUP DiVWUibXWiRQ DeUiYaWiRQ Rf PeaQ, & 
YaUiaQce, CalcXlaWiRQ Rf E[SecWed fUeTXeQcieV.  
BiQRPial aSSUR[iPaWiRQ WR PRiVVRQ aQd H\SeUgeRPeWUic aSSUR[iPaWiRQ WR BiQRPial 
DiVWUibXWiRQ (VWaWePeQW RQl\). 
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LiVW Of Recommended Reference BookV 

1. SWaWiVWical MeWhRdV : WelliQg, KhaQdeSaUkaU, PaZaU, NaUalkaU MaQaQ 
PXblicaWiRQV. FiUVW ediWiRQ. 

2. SWaWiVWical MeWhRdV : R.J. Shah ± SeWh PXblicaWiRQV. TeQWh ediWiRQ. 
3. BaVic SWaWiVWicV : B.L. AgaUZal ± NeZ Age IQWeUQaWiRQal LWd. FifWh ediWiRQ 
4. TheRU\ aQd PURblePV Rf SWaWiVWicV : SSiegel M.R. ± SchaXPV PXbliVhiQg SeUieV, 

TaWa McgUaZ -  Hill. FiUVW ediWiRQ 
5. PURbabiliW\ aQd SWaWiVWical IQfeUeQce : HRgg R.V, TaQiV E.P. ± MacPillaQ 

PXbliVhiQg CR. IQc.  
6. FXQdaPeQWalV Rf MaWhePaWical SWaWiVWicV : S. C. GXSWa, V.K.KaSRRU ± SXlWaQ 

ChaQd & SRQV. EleYeQWh ediWiRQ. 
7. SWaWiVWical MeWhRdV : S.P. GXSWa ± SXlWaQ ChaQd & SRQV. ThiUW\ WhiUd ediWiRQ. 
8. FXQdaPeQWalV Rf SWaWiVWicV , VRlXPe II, - GRRQ A.M.,  GXSWa M.K.,    DaVgXSWa B. 

± The WRUld PUeVV PYW. LWd, CalcXWWa. FifWh ediWiRQ. 
9. RichaUd. I. LeYiQ, DaYid .S. RXbiQ: SWaWiVWicV fRU MaQagePeQW  FifWh ediWiRQ   
10. PUeP . S. MaQQ (2007) . IQWURdXcWRU\ SWaWiVWicV (6Wh ediWiRQ) JRhQ Wile\ & SRQV. 
11. AllaQ BlXPaQ (2009) IQWURdXcWRU\ SWaWiVWicV. A VWeS b\ VWeS aSSURach (7Wh ediWiRQ).  

McGUaZ-Hill 
12. ZZZ.acWXaUieV.RUg.Xk 
13. ZZZ.acWXaUieViQdia.RUg  
14. ZZZ.VRa.RUg   

 
 
 
LiVW of PracWicalV:  

1. PURbabiliW\ 
2. DiVcUeWe RaQdRP VaUiable 
3. BiYaUiaWe PURbabiliW\ DiVWUibXWiRQV. 
4. BiQRPial, PRiVVRQ aQd H\SeUgeRPeWUic DiVWUibXWiRQV. 
5. CalcXlaWiRQ Rf E[SecWed fUeTXeQc\ fURP a cRQdXcWed e[SeUiPeQW 
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SW. XaYieU¶V CRllege ± AXWRQRPRXV 
MXPbai 

 
F.Y.B.Sc 

 
S\llabXV  

FRU 2Qd  SePeVWeU CRXUVeV iQ 
 SWaWiVWicV 

(JXQe 2015 RQZaUdV) 
 

CRQWeQWV: 
TheRU\ S\llabXV fRU CRXUVeV:   
 S.STA.2.01 ± DeVcUiSWiYe SWaWiVWicV (B). 
          S.STA.2.02 ± SWaWiVWical MeWhRdV (B). 
 
PUacWical CRXUVe S\llabXV fRU: S.STA.2. PR 
 
 
 
Academic/field/indXVWrial YiViWV and VeminarV ma\ be organi]ed b\ Whe DeparWmenW, 
aW oWher YenXeV, aV parW of Whe cXrricXlXm. 
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F.Y.B.Sc 
(STATISTICS) 

 
SEMESTER  2                                                       COURSE :  S.STA.2.01                                       
 
DESCRIPTIVE  STATISTICS  ( B)                                  [ 45 LECTURES ] 
 
LEARNING  OBJECTIVE  :  To orienW VWXdenWV on WechniqXeV of daWa anal\ViV.  

 
 
UniW ±4 : AbVolXWe and RelaWiYe MeaVXreV of DiVperVion. (15 LecWXreV ) 
RaQge, IQWeUTXaUWile RaQge, QXaUWile DeYiaWiRQ, MeaQ AbVRlXWe DeYiaWiRQ, SWaQdaUd 
DeYiaWiRQ  (VaUiaQce) aQd WheiU UelaWiYe PeaVXUeV. CRPbiQed YaUiaQce. RaZ aQd 
CeQWUal PRPeQWV XS WR fRXUWh RUdeU aQd Whe UelaWiRQVhiS beWZeeQ WheP (ZiWh SURRf). 
MeaVXUeV Rf SkeZQeVV aQd KXUWRViV 
BR[-WhiVkeU PlRW. 
 
UniW-5 : Anal\ViV of BiYariaWe DaWa.                                                      (15 LecWXreV ) 
ScaWWeU diagUaP. PURdXcW MRPeQW cRUUelaWiRQ cRefficieQW aQd iWV SURSeUWieV. RaQk 
cRUUelaWiRQ- SSeaUPaQ¶V PeaVXUe. CRQceSW Rf liQeaU UegUeVViRQ. PUiQciSle Rf leaVW 
VTXaUeV. FiWWiQg Rf VWUaighW liQe b\ PeWhRd Rf leaVW VTXaUeV. RelaWiRQ beWZeeQ 
UegUeVViRQ cRefficieQWV aQd cRUUelaWiRQ cRefficieQW. CRefficieQW Rf deWeUPiQaWiRQ. 
FiWWiQg Rf cXUYeV UedXcible WR liQeaU fRUP b\ WUaQVfRUPaWiRQ. FiWWiQg Rf TXadUaWic cXUYe 
XViQg leaVW VTXaUeV. 
 
UniW-6 : Inde[ NXmberV.                                                                       (15 LecWXreV ) 
IQde[ QXPbeU aV a cRPSaUaWiYe WRRl. SWageV iQ Whe cRQVWUXcWiRQ Rf  IQde[ NXPbeUV.  
SiPSle aQd CRPSRViWe IQde[ NXPbeUV. 
Fi[ed baVe IQde[ NXPbeUV. ChaiQ BaVe IQde[ NXPbeUV, BaVe VhifWiQg, SSliciQg aQd 
DeflaWiQg. PUice aQd QXaQWiW\ IQde[ NXPbeUV - LaVSe\UeV¶, PaaVche¶V , MaUVhal-
EdgeZRUWh¶V, DRUbiVch-BRZle\¶V aQd FiVheU¶V IQde[ NXPbeUV. ValXe IQde[ NXPbeU. 
TiPe UeYeUVal WeVW. FacWRU UeYeUVal WeVW, CiUcXlaU WeVW. CRVW Rf LiYiQg IQde[ NXPbeU. 
CRQceSW Rf Real IQcRPe baVed RQ Whe CRQVXPeU PUice IQde[ NXPbeU.  
PURblePV iQ Whe cRQVWUXcWiRQ Rf CRQVXPeU PUice IQde[ NXPbeU. 
 
 
LiVW of PracWicalV:  
 

 
6. MeaVXUeV Rf DiVSeUViRQ. 
7. SkeZQeVV aQd KXUWRViV. 
8. CRUUelaWiRQ AQal\ViV 
9. RegUeVViRQ AQal\ViV. 
10. CXUYe fiWWiQg b\ Whe MeWhRd Rf LeaVW STXaUeV. 
11. IQde[ NXPbeUV.                                                                                      
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REFRENCES:      
 

1. GRRQ A.M., GXSWa M.K., DaVgXSWa B. FXQdaPeQWalV Rf SWaWiVWicV, 
VRlXPe I, The WRUld PUeVV PUiYaWe LiPiWed, CalcXWWa. FifWh ediWiRQ. 
2. KRWhaUi, C.R.: ReVeaUch MeWhRdRlRg\, MeWhRdV aQd TechQiTXeV , Wile\ EaVWeUQ 

LiPiWed. FiUVW EdiWiRQ. 
3. Shah R.J.:DeVcUiSWiYe SWaWiVWicV, SeWh PXSlicaWiRQV. EighWh ediWiRQ. 
4. SSiegel, M.R.: TheRU\ aQd PURblePV Rf SWaWiVWicV, SchaXP¶V PXbliVhiQg SeUieV. 

TaWa McGUaZ-Hill. FiUVW ediWiRQ. 
5. WelliQg, KhaQdeSaUkaU, PaZaU, NaUalkaU : DeVcUiSWiYe SWaWiVWicV : MaQaQ 

PUakaVhaQ   
6. S.P. GXSWa :  SWaWiVWical MeWhRdV, SXlWaQ ChaQd & SRQV. FiUVW ediWiRQ. 
7. RichaUd. I. LeYiQ, DaYid .S. RXbiQ: SWaWiVWicV fRU MaQagePeQW   . FifWh ediWiRQ                      
8. PUeP . S. MaQQ (2007) . IQWURdXcWRU\ SWaWiVWicV (6Wh ediWiRQ) JRhQ Wile\ & SRQV. 
9.  AllaQ BlXPaQ (2009) IQWURdXcWRU\ SWaWiVWicV. A VWeS b\ VWeS aSSURach (7Wh 

ediWiRQ).  McGUaZ-Hill 
10. ZZZ.acWXaUieV.RUg.Xk 
11. ZZZ.acWXaUieViQdia.RUg 
12. ZZZ.VRa.RUg 

  
 
 
 
 

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

 
 
 
 
 
 

F.Y.B.Sc.  STATISTICS                                      COURSE :   S.STA.2.02 
 
 
STATISTICAL   METHODS  ( B)                                     [ 45 LECTURES ] 
 
LEARNING  OBJECTIVES  :   
 To VWXd\  :   1)  ConWinXoXV probabiliW\ diVWribXWionV 
                      2)  TeVWing of h\poWheVeV. 

 
 UniW  1 :   ConWinXoXV Random Yariable                                               

(15 L) 
CRQceSW aQd SURSeUWieV Rf PURbabiliW\ DeQViW\ FXQcWiRQ aQd CXPXlaWiYe PURbabiliW\ 
diVWUibXWiRQ FXQcWiRQ. E[SecaWiRQ aQd YaUiaQce Rf a UaQdRP YaUiable aQd iWV 
SURSeUWieV. MeaVXUeV Rf lRcaWiRQ, diVSeUViRQ,  VkeZQeVV aQd kXUWRViV. RaZ aQd 
CeQWUal MRPeQWV. (SiPSle illXVWUaWiRQV.), 
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 UniW  2: Some SWandard ConWinXoXV ProbabiliW\ DiVWribXWionV.                                 
(15 L)  

RecWaQgXlaU DiVWUibXWiRQ, E[SRQeQWial DiVWUibXWiRQ aQd NRUPal DiVWUibXWiRQ. 
DeUiYaWiRQ Rf PeaQ, PediaQ aQd YaUiaQce fRU RecWaQgXlaU aQd E[SRQeQWial 
diVWUibXWiRQ. PURSeUWieV Rf NRUPal DiVWUibXWiRQ aQd NRUPal CXUYe (ZiWhRXW SURRf). 
NRUPal ASSUR[iPaWiRQ WR BiQRPial aQd PRiVVRQ DiVWUibXWiRQV (ZiWhRXW SURRf). 
aQd XViQg gUaSh / SURbabiliW\ hiVWRgUaP 
 

 UniW  3 :  Sampling DiVWribXWion.                                                
(15 L) CRQceSW Rf PaUaPeWeU, SWaWiVWic, EVWiPaWRU aQd biaV. SaPSliQg diVWUibXWiRQ.Rf 
eVWiPaWRU. SWaQdaUd eUURU aQd M.S.E. Rf aQ eVWiPaWRU. 
CeQWUal LiPiW TheRUeP (SWaWePeQW RQl\). 
SaPSliQg diVWUibXWiRQ Rf VaPSle PeaQ aQd VaPSle SURSRUWiRQ fRU laUge VaPSleV. 
PRiQW aQd iQWeUYal eVWiPaWiRQ Rf ViQgle PeaQ aQd ViQgle SURSRUWiRQ, fRU laUge VaPSle 
RQl\.   
SWaWiVWical WeVWV - CRQceSW Rf  H\SRWheVeV. (NXll aQd AlWeUQaWiYe H\SRWheVeV.).  
T\SeV Rf EUURUV,  CUiWical RegiRQ,  LeYel Rf SigQificaQce,  S-YalXe,  

        LaUge SaPSle TeVWV XViQg CeQWUal LiPiW TheRUeP, if QeceVVaU\.  
- FRU WeVWiQg VSecified YalXe Rf SRSXlaWiRQ PeaQ 

        - FRU WeVWiQg VSecified YalXe iQ diffeUeQce Rf WZR  SRSXlaWiRQ PeaQV 
        - FRU WeVWiQg VSecified YalXe Rf SRSXlaWiRQ SURSRUWiRQ 
        - FRU WeVWiQg VSecified YalXe iQ diffeUeQce Rf WZR SRSXlaWiRQ SURSRUWiRQV. 

 
 

TOPICS   FOR  PRACTICALS. 
6. CRQWiQXRXV RaQdRP VaUiableV. 
7. UQifRUP, E[SRQeQWial DiVWUibXWiRQV. 
8. NRUPal DiVWUibXWiRQ 
9. TeVWiQg Rf H\SRWheVeV 
10. EVWiPaWiRQ 
11. LaUge SaPSle TeVWV.                                                            

 
REFERENCES: 

15. SWaWiVWical MeWhRdV : WelliQg, KhaQdeSaUkaU, PaZaU, NaUalkaU MaQaQ 
PXblicaWiRQV. FiUVW ediWiRQ. 

16. SWaWiVWical MeWhRdV : R.J. Shah ± SeWh PXblicaWiRQV. TeQWh ediWiRQ. 
17. BaVic SWaWiVWicV : B.L. AgaUZal ± NeZ Age IQWeUQaWiRQal LWd. FifWh ediWiRQ 
18. TheRU\ aQd PURblePV Rf SWaWiVWicV : SSiegel M.R. ± SchaXPV PXbliVhiQg SeUieV, 

TaWa McgUaZ -  Hill. FiUVW ediWiRQ 
19. PURbabiliW\ aQd SWaWiVWical IQfeUeQce : HRgg R.V, TaQiV E.P. ± MacPillaQ 

PXbliVhiQg CR. IQc.  
20. FXQdaPeQWalV Rf MaWhePaWical SWaWiVWicV : S. C. GXSWa, V.K.KaSRRU ± SXlWaQ 

ChaQd & SRQV. EleYeQWh ediWiRQ. 
21. SWaWiVWical MeWhRdV : S.P. GXSWa ± SXlWaQ ChaQd & SRQV. ThiUW\ WhiUd ediWiRQ. 
22. FXQdaPeQWalV Rf SWaWiVWicV , VRlXPe II, - GRRQ A.M.,  GXSWa M.K.,    DaVgXSWa B. 

± The WRUld PUeVV PYW. LWd, CalcXWWa. FifWh ediWiRQ. 
23. RichaUd. I. LeYiQ, DaYid .S. RXbiQ: SWaWiVWicV fRU MaQagePeQW  FifWh ediWiRQ   
24. PUeP . S. MaQQ (2007) . IQWURdXcWRU\ SWaWiVWicV (6Wh ediWiRQ) JRhQ Wile\ & SRQV. 
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25. AllaQ BlXPaQ (2009) IQWURdXcWRU\ SWaWiVWicV. A VWeS b\ VWeS aSSURach (7Wh ediWiRQ).  
McGUaZ-Hill 

26. ZZZ.acWXaUieV.RUg.Xk 
27. ZZZ.acWXaUieViQdia.RUg 
28. ZZZ.VRa.RUg 
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SW. XaYieU¶V CRllege ± AXWRQRPRXV 
MXPbai 

 
 

S\llabXV  
FRU 3Ud SePeVWeU CRXUVeV iQ 

STATISTICS 
(JXQe 2015 RQZaUdV) 

 
 
 
 

CRQWeQWV: 
TheRU\ S\llabXV fRU CRXUVeV:   
 S.STA.3.01 - PURbabiliW\ aQd SaPSliQg DiVWUibXWiRQV (A) 
          S.STA.3.02 - SaPSliQg TechQiTXeV 
          S.STA.3.03 - OSeUaWiRQV ReVeaUch. 
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PUacWical CRXUVe S\llabXV fRU: S.STA.3.PR  

 
S.Y.B.Sc. STATISTICS    COURSE :   S.STA.3.01 
TiWle: ProbabiliW\ and Sampling diVWribXWionV (A) 
 
Learning  ObjecWiYeV  : 
 

1) To XnderVWand Whe paWWernV in Whe daWa of large popXlaWionV. 
2) To obWain Whe cenWral locaWion and diVperVion of Whe daWa. 
3) To knoZ Whe relaWionVhip beWZeen YarioXV diVWribXWionV. 

 
NXmber of lecWXreV : 45 
 
 

UniW 1                                                                                                                                         
UniYariaWe and BiYariaWe random YariableV (DiVcreWe and ConWinXoXV)                   (15 L) 

ProbabiliW\ generaWing fXncWionV ,MomenW GeneraWing FXncWon, CXmXlanW 
generaWing FXncWion. Their properWieV. RelaWionVhip beWZeen momenWV and 
cXmXlanWV and Wheir XVeV.  

DiVcUeWe jRiQW SURbabiliW\ PaVV fXQcWiRQ,, CRQWiQXRXV jRiQW SURbabiliW\ deQViW\ fXQcWiRQ.  
MaUgiQal deQViWieV, cRYaUiaQce, cRUUelaWiRQ cRefficieQW. 
IQdeSeQdeQce Rf UaQdRP YaUiableV. 
CRQdiWiRQal DiVWUibXWiRQ, cRQdiWiRQal e[SecWaWiRQ aQd cRQdiWiRQal YaUiaQce.. 

 

 
UniW 2 

 

 SWandard UniYariaWe DiVcreWe ProbabiliW\ DiVWribXWionV:                                       (15 L) 
UQifRUP DiVWUibXWiRQ, BeUQRXlli¶V DiVWUibXWiRQ, BiQRPial DiVWUibXWiRQ, PRiVVRQ 
DiVWUibXWiRQ GeRPeWUic DiVWUibXWiRQ, NegaWiYe BiQRPial DiVWUibXWiRQ :  
The fRllRZiQg aVSecWV WR be diVcXVVed ZheUeYeU aSSlicable WR Whe abRYe VWaWed diVWUibXWiRQV: 
MRde, MediaQ, DeUiYaWiRQ Rf  P.g.f., c.g.f., MRPeQWV , AddiWiYe SURSeUW\, RecXUUeQce 
RelaWiRQVhiS fRU ceQWUal PRPeQWV. SkeZQeVV aQd KXUWRViV.  
LiPiWiQg diVWUibXWiRQ ( ZiWhRXW SURRf) 
TUXQcaWed BiQRPial aQd TUXQcaWed PRiVVRQ diVWUibXWiRQV.: S.P.f. MeaQ aQd YaUiaQce.  
(ZiWh ViPSle illXVWUaWiRQV) 

 

 
UniW 3 

 

SWandard UniYariaWe  ConWinXoXV ProbabiliW\ DiVWribXWionV:                                     (15 L)  
RecWaQgXlaU aQd E[SRQeQWial diVWUibXWiRQV, LaSlace diVWUibXWiRQ, GaPPa diVWUibXWiRQ (ZiWh 
ViQgle aQd dRXble SaUaPeWeU). BeWa  diVWUibXWiRQ  ( T\Se I  aQd T\Se II ) 
The fRllRZiQg aVSecWV WR be diVcXVVed ZheUeYeU aSSlicable WR Whe abRYe VWaWed diVWUibXWiRQV: 
MRde, MediaQ, DeUiYaWiRQ Rf  M.g.f., C.g.f., MRPeQWV, , SkeZQeVV aQd KXUWRViV. AddiWiYe 
SURSeUW\. LiPiWiQg diVWUibXWiRQ ( ZiWhRXW SURRf) 
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 LiVW of Recommended Reference BookV. 
1. FXQdaPeQWalV Rf MaWhePaWical SWaWiVWicV, S.C. GXSWa aQd V.K. KaSRRU : 8Wh ediWiRQ, 

SXlWaQ ChaQd & SRQV. 
2. OXWliQe Rf SWaWiVWical TheRU\ ± VRlXPe I, A.M. GRRQ, M. K. GXSWa,         B. DaVgXSWa : 

3Ud ediWiRQ, The WRUld PUeVV PYW LWd. 
3. IQWURdXcWiRQ WR TheRU\ Rf SWaWiVWicV,  MRRd, GUa\bill aQd BReV: 3Ud ediWiRQ, Mc GUaZ-Hill 

PXbliVheUV. 
4. IQWURdXcWiRQ WR MaWhePaWical SWaWiVWicV, R. V. HRgg & A. T. CUaig : 4Wh ediWiRQ, CRllieU 

Mc MillaQ PXbliVheUV.  
5. PURbabiliW\ aQd SWaWiVWical IQfeUeQce, R. V. HRgg & E. A. TaQiV  :   3Ud ediWiRQ, Mc MillaQ 

PXbliVhiQg CR. 
6. MaWhePaWical SWaWiVWicV, JRhQ E. FUeXQd : 5Wh ediWiRQ, PUeQWice-Hall Rf IQdia PYW LWd. 

 

 
TopicV for PracWicalV  

1. DiVWUibXWiRQ Rf UaQdRP YaUiaQbleV : M.g.f , C.g.f. 
2. BiYaUiaWe PURbabiliW\ DiVWUibXWiRQ aQd JRiQW P.g.f. 
3. BiQRPial DiVWUibXWiRQ 
4. PRiVVRQ DiVWUibXWiRQ 
5. GeRPeWUic aQd NegaWiYe BiQRPial diVWUibXWiRQ. 
6. RecWaQgXlaU aQd E[SRQeQWial diVWUibXWiRQ. 
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S. Y. B. Sc. STATISTICS                                     CRXUVe : S. STA. 
3.02 
TiWle: SaPSliQg TechQiTXeV 

 
Learning  ObjecWiYeV  : 
 
1. To XnderVWand YarioXV Vampling WechniqXeV. 
2. To appl\ WheVe WechniqXeV in real life ViWXaWion. 
3. CompariVon of Vampling WechniqXeV. 
 
NXmber of lecWXreV: 45 
 
UniW 1  
ConcepWV of Vample VXrYe\                                                                             (15 L) 
CRQceSWV Rf SRSXlaWiRQ, SRSXlaWiRQ XQiW, VaPSle, VaPSle Vi]e, SaUaPeWeU, VWaWiVWic 
eVWiPaWRU, biaVed aQd XQbiaVed eVWiPaWRU, PeaQ VTXaUe eUURU (M.S.E), VWaQdaUd 
eUURU. 
CeQVXV aQd SaPSle  SXUYe\V 

      SaPSliQg aQd NRQ VaPSliQg eUURUV. 
CRQceSWV Rf PURbabiliW\ aQd QRQ-SURbabiliW\ VaPSliQg. 
IQWURdXcWiRQ WR SiPSle RaQdRP SaPSliQg(UVe Rf LRWWeU\ MeWhRd, RaQdRP 
QXPbeUV aQd PVeXdR UaQdRP QXPbeUV), SWUaWified RaQdRP SaPSliQg, S\VWePaWic 
SaPSliQg, ClXVWeU SaPSliQg, TZR SWage SaPSliQg 
NSSO, CSO aQd WheiU fXQcWiRQV 

 

 
 
UniW 2 

 

Simple Random Sampling (ZiWh and ZiWhoXW replacemenW):     
(15L) 

SRS fRU VaUiableV :  
EVWiPaWiRQ Rf SRSXlaWiRQ MeaQ aQd TRWal .E[SecWaWiRQ aQd VaUiaQce Rf WheVe 
EVWiPaWRUV. UQbiaVed eVWiPaWRUV Rf Whe YaUiaQce Rf WheVe eVWiPaWRUV 
SRS fRU AWWUibXWeV :  
EVWiPaWiRQ Rf  PRSXlaWiRQ SURSRUWiRQ aQd  VaUiaQce Rf WheVe eVWiPaWRUV. 
EVWiPaWiRQ Rf VaPSle Vi]e baVed RQ deViUed accXUac\ , iQ caVe Rf YaUiableV aQd 
aWWUibXWeV.  
CRQfideQce iQWeUYal fRU PRSXlaWiRQ MeaQ aQd PURSRUWiRQ. 

 

 
 
UniW 3 
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SWraWified Random Sampling                                                                         (15L) 
CRQceSWV Rf SWUaWified SRSXlaWiRQ aQd VWUaWified  VaPSle. 
EVWiPaWiRQ Rf SRSXlaWiRQ PeaQ aQd TRWal baVed RQ VWUaWified VaPSle. E[SecWaWiRQ 
aQd YaUiaQce Rf eVWiPaWRU Rf SRSXlaWiRQ PeaQ aQd TRWal aVVXPiQg SRSWOR 
ZiWhiQ VWUaWa. UQbiaVed  eVWiPaWRU Rf Whe  YaUiaQceV Rf  WheVe eVWiPaWRUV. 
PURSRUWiRQal allRcaWiRQ,   OSWiPXP allRcaWiRQ ZiWh aQd ZiWhRXW YaU\iQg cRVWV. 
CRPSaUiVRQ Rf ViPSle UaQdRP VaPSliQg aQd VWUaWified UaQdRP VaPSliQg ZiWh 
SURSRUWiRQal aQd RSWiPXP allRcaWiRQV (Ne\PaQ. AllRcaWiRQ) 
 
 
RaWio and RegreVVion EVWimaWorV Xnder SRSWOR:                  
RaWiR eVWiPaWRUV fRU SRSXlaWiRQ PeaQ, UaWiR aQd WRWal. E[SecWaWiRQ aQd M.S.E. Rf    
EVWiPaWRUV. UQbiaVed EVWiPaWRUV Rf M.S.E. 
RegUeVViRQ eVWiPaWiRQ Rf SRSXlaWiRQ PeaQ aQd WRWal.  
E[SecWaWiRQ. VaUiaQce aQd MiQiPXP YaUiaQce. 
CRPSaUiVRQ Rf UaWiR eVWiPaWRU, UegUeVViRQ eVWiPaWRU aQd PeaQ SeU XQiW eVWiPaWRU 
  
 
 
 
 
 

 

LiVW of Recommended ReferenceV bookV: 
 

1. SaPSliQg TechQiTXeV : W.G. CRchUaQ, 3Ud ediWiRQ, Wile\ EaVWeUQ LWd. 
2. SaPSliQg TheRU\ aQd MeWhRdV : M.N.MXUWh\,  1VWediWiRQ, SWaWiVWical 

PXbliVhiQg SRcieW\. 
3. SaPSliQg TheRU\ : DeV Raj,  1VW ediWiRQ, McGUaZ-Hill PXbliVhiQg CR. 
4. SaPSliQg TheRU\ Rf SXUYe\V ZiWh ASSlicaWiRQV : P.V.SXkhaWPe aQd 

B.V.SXkhaWPe, 3Ud ediWiRQ, IRZa SWaWe UQiYeUViW\ PUeVV. 
5. FXQdaPeQWalV Rf ASSlied SWaWiVWicV: S.C.GXSWa aQd V.K.KaSRRU, 3Ud 

ediWiRQ, SXlWaQ ChaQd & SRQV. 
 

 

 
LiVW of PracWicalV: 

 
1. SiPSle RaQdRP SaPSliQg fRU YaUiableV. 
2. SiPSle RaQdRP SaPSliQg fRU aWWUibXWeV. 
3. EVWiPaWiRQ Rf VaPSle Vi]e iQ SRS. 
4. CRQfideQce liPiWV iQ SRS. 
5. RaWiR aQd RegUeVViRQ PeWhRdV Rf EVWiPaWiRQ. 
6. SWUaWified RaQdRP SaPSliQg. 
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S.Y.B.Sc. STATISTICS                                     COURSE :   S.STA.3.03    
TiWle: OperaWionV ReVearch 
                                                   
LEARNING  OBJECTIVES  : 

1) To learn maWhemaWical formXlaWion of real life ViWXaWionV. 
2) To VWXd\ meWhodV Wo VolYe Whe formXlaWed problemV. 
3) To learn Whe applicaWionV of OperaWionV ReVearch in indXVWr\.  

 
NXmber of lecWXreV: 45 

 
UniW 1 
Linear Programming Problem (L.P.P.) :                                                                      (15 L) 
DefiQiWiRQ, MaWhePaWical FRUPXlaWiRQ. CRQceSWV Rf SRlXWiRQ, FeaVible SRlXWiRQ, BaVic 
FeaVible SRlXWiRQ, OSWiPal VRlXWiRQ,  Slack, SXUSlXV & AUWificial YaUiable, SWaQdaUd fRUP, 
CaQRQical fRUP 
GUaShical MeWhRd & SiPSle[ AlgRUiWhP WR RbWaiQ Whe VRlXWiRQ WR aQ L.P.P. PURblePV 
iQYRlYiQg UQiTXe SRlXWiRQ, MXlWiSle SRlXWiRQ, UQbRXQded SRlXWiRQ 
aQd IQfeaVible SRlXWiRQ 

CRQceSW Rf DXaliW\ & iWV ecRQRPic iQWeUSUeWaWiRQ 
 

 

UniW 2  
TranVporWaWion Model                                                                                                    (15 L)                     
DefiQiWiRQ, MaWhePaWical FRUPXlaWiRQ CRQceSWV Rf FeaVible VRlXWiRQ, BaVic feaVible VRlXWiRQ 
OSWiPal aQd PXlWiSle VRlXWiRQV.  
IQiWial BaVic FeaVible SRlXWiRQ XViQg 
(i) NRUWh-WeVW CRUQeU UXle.                                 
(ii) MaWUi[ MiQiPa MeWhRd.                                 
(iii)VRgel¶V ASSUR[iPaWiRQ MeWhRd. 
 MODI MeWhRd fRU RSWiPaliW\. 
PURblePV iQYRlYiQg XQiTXe VRlXWiRQ, PXlWiSle VRlXWiRQV, degeQeUac\, Pa[iPi]aWiRQ, 
SURhibiWed URXWe(V) aQd SURdXcWiRQ cRVWV. 
UQbalaQced TUaQVSRUWaWiRQ SURbleP. 
AVVignmenW model                                                                              
DefiQiWiRQ, MaWhePaWical fRUPXlaWiRQ.  SRlXWiRQ b\ HXQgaUiaQ MeWhRd. 
UQbalaQced AVVigQPeQW SURblePV. 
PURblePV iQYRlYiQg Ma[iPi]aWiRQ & SURhibiWed aVVigQPeQWV. 

 

  
UniW 3  
 DeciVion Theor\.                                                                                                           (15 L )                             
DeciViRQ PakiQg XQdeU XQceUWaiQiW\ LaSlace cUiWeUiRQ, Ma[iPa[ (MiQiPiQ) cUiWeUiRQ, 
Ma[iPiQ (MiQiPa[) cUiWeUiRQ, HXUZic] Į cUiWeUiRQ, MiQiPa[ RegUeW cUiWeUiRQ. 

DeciViRQ PakiQg XQdeU UiVk: E[SecWed MRQeWaU\ YalXe cUiWeUiRQ, E[SecWed OSSRUWXQiW\ 
LRVV CUiWeUiRQ, EPPL, EVPI. DeciViRQ WUeeV (ZiWh SRVWeUiRU SURbabiliWieV). 
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LiVW of Recommended Reference bookV: 

1. OSeUaWiRQV ReVeaUch : KaQWiVZaURRS,  P.K. GXSWa aQd  MaQPRhaQ, 4Wh ediWiRQ, SXlWaQ 
ChaQd & SRQV. 

2.  OSeUaWiRQV ReVeaUch : S. D. ShaUPa, 11Wh ediWiRQ, KedaUQaWh, RaPQaWh & CR.   . 
3. OSeUaWiRQV ReVeaUch : H.A. Taha, 6Wh ediWiRQ, PUeQWice Hall Rf IQdia. 
4. OSeUaWiRQV ReVeaUch: V.K. KaSRRU, 7Wh ediWiRQ, SXlWaQ ChaQd & SRQV. 

. 
 

 

LiVW of PracWicalV. 
1. L.P.P.. 
2. TUaQVSRUWaWiRQ PURbleP. 
3. AVVigQPeQW PURbleP. 
4. DeciViRQ TheRU\. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 19

 
 

 

 
 

 
SW. XaYieU¶V CRllege ± AXWRQRPRXV 

MXPbai 
 

 
S\llabXV  

FRU 4Wh SePeVWeU CRXUVeV iQ 
STATISTICS 

(JXQe 2015 RQZaUdV) 
 

CRQWeQWV: 
TheRU\ S\llabXV fRU CRXUVeV:   
 S.STA.4.01 - PURbabiliW\ aQd SaPSliQg DiVWUibXWiRQV (B) 
          S.STA.4.02 ± AQal\ViV Rf YaUiaQce & DeVigQ Rf E[SeUiPeQW 
          S.STA.4.03 ± IQdXVWUial SWaWiVWicV 
 
 
PUacWical CRXUVe S\llabXV fRU: S.STA.4.PR  
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S.Y.B.Sc 
(STATISTICS) 

 
SEMESTER 4                                                       COURSE :  S.STA.4.01                                                                                                
PROBABILITY & SAMPLING DISTRIBUTIONS ( B)           [ 45 
LECTURES ] 
 
LEARNING  OBJECTIVE  :   

4) To XnderVWand Whe paWWernV in Whe daWa of large popXlaWionV. 
5) To obWain Whe cenWral locaWion and diVperVion of Whe daWa. 
6) To knoZ Whe relaWionVhip beWZeen YarioXV diVWribXWionV. 

 
 UniW 1 

TranVformaWion of random YariableV.                                                                          ( 15 L) 
OQe-diPeQViRQal aQd WZR-diPeQViRQal cRQWiQXRXV UaQdRP YaUiableV. JacRbiaQ Rf 
TUaQVfRUPaWiRQ, SiPSle illXVWUaWiRQV UelaWed WR VWaQdaUd diVWUibXWiRQV 
NRUPal DiVWUibXWiRQ: DefiQiWiRQ. DeUiYaWiRQ Rf iWV M.G.F., C.G.F., MeaQ, MediaQ, MRde, 
S.D., M.D. RecXUUeQce RelaWiRQVhiS fRU PRPeQWV. DiVWUibXWiRQ Rf liQeaU fXQcWiRQ Rf NRUPal 
YaUiableV. FiWWiQg Rf NRUPal DiVWUibXWiRQ. CeQWUal LiPiW TheRUeP ZiWh SURRf fRU i.i.d.U.Y.V.  
LRg NRUPal DiVWUibXWiRQ : DeWeUPiQaWiRQ Rf MeaQ aQd VaUiaQce  aQd iWV SURSeUWieV 

 

 

 UQiW 2  
. Chi-SqXare DiVWribXWion:                                                                                               ( 15 L) 

DefiQiWiRQ, iWV M.G.F., C.G.F, MRPeQWV, MRde, DeUiYaWiRQ Rf diVWUibXWiRQ Rf SXP Rf STXaUeV 
Rf VWaQdaUd QRUPal YaUiaWeV, AddiWiYe SURSeUW\. DiVWUibXWiRQV Rf SaPSle MeaQ, SaPSle 
VaUiaQce aQd WheiU iQdeSeQdeQce fRU a VaPSle dUaZQ fURP NRUPal SRSXlaWiRQ.  
AV\PSWRWic PURSeUW\ (ZiWhRXW SURRf) 
ASSlicaWiRQV Rf Chi-STXaUe DiVWUibXWiRQ: 
TeVW Rf VigQificaQce fRU VSecified YaUiaQce Rf NRUPal SRSXlaWiRQ. 
TeVW fRU iQdeSeQdeQce Rf aWWUibXWeV ( 2[2 aQd U [ c cRQWiQgeQc\ WableV ZiWhRXW deUiYaWiRQ Rf 
Whe WeVW VWaWiVWic), YaWe¶V cRUUecWiRQ. TeVW fRU GRRdQeVV Rf FiW. 
 

 

 UniW 3  
 W-diVWribXWion :                                                                                                                 (15L) 

DefiQiWiRQ Rf  SWXdeQW¶V W-VWaWiVWic. DeUiYaWiRQ Rf iWV deQViW\ fXQcWiRQ. MRPeQWV . AV\PSWRWic 
SURSeUW\ (ZiWhRXW SURRf).  
ASSlicaWiRQV Rf W-diVWUibXWiRQ: 
TeVWV Rf VigQificaQce fRU: 
i)   SiQgle SRSXlaWiRQ PeaQ 
ii)  DiffeUeQce beWZeeQ WZR SRSXlaWiRQ PeaQV  

           a)   ZiWh eTXal YaUiaQceV baVed RQ iQdeSeQdeQW VaPSleV. 
                 b)  baVed RQ SaiUed RbVeUYaWiRQV. 

F-diVWribXWion :   
DefiQiWiRQ., DeUiYaWiRQ Rf deQViW\ fXQcWiRQ DeUiYaWiRQ Rf diVWUibXWiRQ Rf UeciSURcal Rf  
F-YaUiaWe. MRPeQWV ,PRde .TeVW fRU eTXaliW\ fRU WZR YaUiaQceV Rf WZR QRUPal SRSXlaWiRQV.  
RelaWiRQVhiS beWZeeQ F, Chi-STXaUe aQd W-diVWUibXWiRQV.  
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  LiVW of Recommended  Reference bookV 

 
1. FXQdaPeQWalV Rf MaWhePaWical SWaWiVWicV, S.C. GXSWa aQd V.K. KaSRRU : 8Wh ediWiRQ, 

SXlWaQ ChaQd & SRQV. 
2. OXWliQe Rf SWaWiVWical TheRU\ ± VRlXPe I, A.M. GRRQ, M. K. GXSWa,         B. DaVgXSWa : 

3Ud ediWiRQ, The WRUld PUeVV PYW LWd. 
3. IQWURdXcWiRQ WR TheRU\ Rf SWaWiVWicV,  MRRd, GUa\bill aQd BReV: 3Ud ediWiRQ, Mc GUaZ-Hill 

PXbliVheUV. 
4. IQWURdXcWiRQ WR MaWhePaWical SWaWiVWicV, R. V. HRgg & A. T. CUaig : 4Wh ediWiRQ, CRllieU 

Mc MillaQ PXbliVheUV.  
5. PURbabiliW\ aQd SWaWiVWical IQfeUeQce, R. V. HRgg & E. A. TaQiV  :  3Ud ediWiRQ, Mc MillaQ 

PXbliVhiQg CR. 
6. MaWhePaWical SWaWiVWicV, JRhQ E. FUeXQd : 5Wh ediWiRQ, PUeQWice-Hall Rf IQdia PYW LWd. 

 

  
LiVW of PracWicalV 

1. NRUPal DiVWUibXWiRQ. 
2. Chi-STXaUe DiVWUibXWiRQ. 
3. W-DiVWUibXWiRQ. 
4. F-DiVWUibXWiRQ. 
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 S.Y.B.Sc 

(STATISTICS) 
SEMESTER  4                                                        COURSE :  S.STA.4.02. 

 
AQal\ViV Rf VaUiaQce & DeVigQ Rf E[SeUiPeQWV                    [ 45 
LECTURES ]                                                  

LEARNING  OBJECTIVES  : 
7) To inWrodXce and appl\ Whe WechniqXeV and meWhodolog\ aYailable for deVigning 

and anal\ViV of e[perimenWV. 
8) To emphaVi]e Whe need for VoXnd and XnambigXoXV inWerpreWaWion of 

e[perimenWaWion. 
 

UQiW 1.   AQal\ViV Rf VaUiaQce (Fi[ed effecW PRdelV) :                           (15 lecWXreV) 
OQe Za\ claVVificaWiRQ  (WiWh eTXal aQd XQeTXal RbVeUYaWiRQV SeU claVV) 
MaWhePaWical PRdel aQd iWV aVVXPSWiRQV.  EVWiPaWiRQ Rf SaUaPeWeUV b\ LeaVW 
STXaUeV MeWhRd. E[SecWaWiRQ aQd YaUiaQce Rf Whe eVWiPaWRUV. E[SecWaWiRQ Rf 
YaUiRXV VXPV Rf VTXaUeV, ANOVA Wable                                                                                     
MXlWiSle cRPSaUiVRQV Rf WUeaWPeQWV  
( i ) LeaVW SigQficaQW diffeUeQce WeVW.. ( ii ) TXke\¶V WeVW.  (iii) DXQQeW¶V WeVW. 
TZR  Za\ claVVificaWiRQ (ZiWh RQe RbVeUYaWiRQ SeU cell) 
MaWhePaWical PRdel aQd iWV aVVXPSWiRQV. EVWiPaWiRQ Rf SaUaPeWeUV b\ LeaVW 
STXaUeV MeWhRd. E[SecWaWiRQ aQd YaUiaQce Rf Whe eVWiPaWRUV. . E[SecWaWiRQ 
Rf YaUiRXV VXPV Rf VTXaUeV. ANOVA Wable                                                                                     

 

   
UQiW 2. DeVigQ Rf E[SeUiPeQWV:                                                         (  15 lecWXreV) 

E[SeUiPeQW, e[SeUiPeQWal XQiW, WUeaWPeQW, UeSlicaWe, blRck, e[SeUiPeQWal 
eUURU aQd SUeciViRQ.  
PUiQciSleV Rf deVigQ Rf e[SeUiPeQW: ReSlicaWiRQ, RaQdRPi]aWiRQ aQd LRcal 
CRQWURl. 
ChRice Rf Vi]e, VhaSe Rf SlRWV aQd blRck iQ diffeUeQW agUicXlWXUe aQd QRQ-
agUicXlWXUe e[SeUiPeQWV. 
CRPSleWel\ UaQdRPi]ed deVigQ.(CRD)  & RaQdRPi]ed blRck deVigQ (RBD). 
MaWhePaWical PRdel aQd iWV aVVXPSWiRQV. E[SecWaWiRQ Rf YaUiRXV VXPV Rf 
VTXaUeV EVWiPaWiRQ Rf SaUaPeWeUV b\ LeaVW STXaUeV MeWhRd. ANOVA Wable         
SWaQdaUd eUURUV Rf WUeaWPeQW diffeUeQceV.  
EfficieQc\ Rf RBD RYeU CRD. 
MiVViQg SlRW WechQiTXe fRU RQe RbVeUYaWiRQ iQ RBD. 

 

   
UQiW 3. LaWiQ VTXaUe deVigQ  (LSD)                                                        (15 lecWXreV) 

MaWhePaWical PRdel aQd iWV aVVXPSWiRQV. E[SecWaWiRQ Rf YaUiRXV  VXPV Rf 
VTXaUeV EVWiPaWiRQ Rf SaUaPeWeUV b\ LeaVW STXaUeV MeWhRd.  SWaQdaUd eUURUV 
Rf WUeaWPeQW diffeUeQceV, ANOVA Wable.    
EfficieQc\ Rf CRD RYeU RBD. 
MiVViQg SlRW WechQiTXe fRU RQe RbVeUYaWiRQ iQ LSD.                                                                                  
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S\PPeWUical FacWRUial E[SeUiPeQWV: 
PXUSRVe aQd adYaQWageV.         
 22,23 e[SeUiPeQWV. CalcXlaWiRQ Rf PaiQ aQd iQWeUacWiRQV effecWV.  
YaWeV PeWhRd.  
 AQal\ViV Rf  22, 23 e[SeUiPeQWV 
 CRQceSWV Rf CRQfRXQdiQg iQ 23 e[SeUiPeQWV. 

   
 TopicV for PracWicalV 

x OQe Wa\ ANOVA / CRD. 
x TZR Wa\ ANOVA / RBD. 
x LSD.. 
x MiVViQg PlRW TechQiTXe. 
x FacWRUial E[SeUiPeQW. 

 

 ReferenceV 
1. FXQdaPeQWalV Rf ASSlied SWaWiVWicV: S.C.GXSWa aQd V.K.KaSRRU, 3Ud 

ediWiRQ, SXlWaQ ChaQd & SRQV. 
2. DeVigQV aQd AQal\ViV Rf E[SeUiPeQWV : M. N. DaV aQd N.C. GiUi 2Qd 

ediWiRQ, Wile\ EaVWeUQ LWd. 
3. DeVigQV aQd AQal\ViV Rf E[SeUiPeQWV : D.C. MRQWgRPeU\, 6Wh  

ediWiRQ, Wile\ EaVWeUQ LWd. 
4. ASSlied MXlWiYaUiaWe AQal\ViV aQd E[SeUiPeQWal DeVigQV: N. 

KUiVhQaQ NaPbRRdiUi, LeZiV F. CaUWeU. HXbeUW M. BlalRck. JR., 1VW 
ediWiRQ, McGUaZ ±Hill, IQc. 

5. E[SeUiPeQWal DeVigQV : WilliaP G. CRchUaQ, GeUWUXde M. CR[, 2Qd 
ediWiRQ, BRPba\, AVia PXbliVhiQg HRXVe. 

6. The DeVigQ Rf E[SeUiPeQWV : SiU RRQald A. FiVheU, 9Wh ediWiRQ, 
CRllieU MacPillaQ PXbliVheUV. 
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S.Y.B.Sc 
(STATISTICS) 

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

1) To learn Whe applicaWionV of operaWionV reVearch in indXVWr\.  
2) To plan and VchedXle projecWV. 
3) To VWXd\ qXaliW\ conWrol meWhodV in indXVWrie 

 
 UniW 1. 

SWaWiVWical QXaliW\ ConWrol                                                                                                (15L) 
IQWURdXcWiRQ, AVVigQable caXVeV, ChaQce caXVeV, PURceVV cRQWURl, PURdXcW cRQWURl, SheZhaUW¶V 
cRQWURl chaUWV, 3σ  LiPiWV.  
X aQd  R, S, c, QS chaUWV, WheiU XVeV,  S-chaUW ZiWh YaUiable VaPSle Vi]e, 
PURblePV iQYRlYiQg VeWWiQg XS VWaQdaUdV fRU fXWXUe XVe. PURceVV caSabiliW\. 
 

 UniW 2 
 AccepWance Sampling                                                                                            (15L) 

IQWURdXcWiRQ WR LRW AcceSWaQce SaPSliQg PlaQV b\ AWWUibXWeV. CRQVXPeUV RiVk, PURdXceUV 
RiVk. SiQgle aQd DRXble SaPSliQg PlaQV : OC fXQcWiRQ aQd OC cXUYeV, AQL, LTPD, ASN, 
ATI, AOQ. CRQceSW Rf 6σ limits. 

 
  
 UniW 3. 

CPM and PERT:                                                                                                              (15L)          
IQWURdXcWiRQ, BaVic cRQceSWV Rf QeWZRUk aQal\ViV 
DefiQiWiRQV : AcWiYiW\, EYeQW, DXPP\ acWiYiW\, PUedeceVVRU aQd VXcceVVRU acWiYiWieV aQd eYeQWV. 
RXleV fRU dUaZiQg QeWZRUk, FXlkeUVRQ¶V RXle.  
BaU DiagUaP (GQaWW ChaUW) aQd NeWZRUk DiagUaP.  Slack WiPe aQd FlRaW WiPeV. CUiWical SaWh 
MeWhRd (CPM), PURjecW eYalXaWiRQ UeYieZ WechQiTXe (PERT).   
PURjecW cRVW aQal\ViV, USdaWiQg, ReVRXUce LeYeliQg, ReVRXUce AllRcaWiRQ 
 

 TopicV for PracWicalV. 
 

1. SWaWiVWical QXaliW\ ConWrol. 
2. AccepWance Sampling. 
3. NeWZork Anal\ViV. 

 
 
 
 
 

 LiVW of Recommended  Reference bookV 
 



 25

1. SWaWiVWical QXaliW\ CRQWURl : E.L.GUaQW., 2Qd  ediWiRQ, McGUaZ-Hill PXbliVheUV. 
2. QXaliW\ CRQWURl aQd IQdXVWUial SWaWiVWicV : DXQcaQ D.B. ,  3Ud ediWiRQ, TaUaSRUZala  SRQV 

& CR. 
3. PERT aQd CPM PUiQciSleV aQd ASSlicaWiRQV : SUiQaWh, 2Qd ediWiRQ, EaVW WeVW PUeVV PYW 

LWd. 
4. OSeUaWiRQV ReVeaUch : KaQWiVZaURRS,  P.K. GXSWa aQd  MaQPRhaQ, 4Wh ediWiRQ, SXlWaQ 

ChaQd & SRQV. 
5.  OSeUaWiRQV ReVeaUch : S. D. ShaUPa, 11Wh ediWiRQ, KedaUQaWh, RaPQaWh & CR.   . 
6. OSeUaWiRQV ReVeaUch : H.A. Taha, 6Wh ediWiRQ, PUeQWice Hall Rf IQdia. 
7. OSeUaWiRQV ReVeaUch: V.K. KaSRRU, 7Wh ediWiRQ, SXlWaQ ChaQd & SRQV. 
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SW. XaYieU¶V CRllege ± AXWRQRPRXV 

MXPbai 
 

T.Y.B.Sc 
 

S\llabXV  
FRU 5Wh  SePeVWeU CRXUVeV iQ 

STATISTICS 
(JXQe 2015 RQZaUdV) 

 
CRQWeQWV: 
TheRU\ S\llabXV fRU CRXUVeV:   
 S.STA.5.01 ± PURbabiliW\ TheRU\ 
 S.STA.5.02 ± SWaWiVWical EVWiPaWiRQ 
 S.STA.5.03 ± ASSlied SWaWiVWicV (IA) 
 S.STA.5.04 - ASSlied SWaWiVWicV (IIA) 
 
  
PUacWical CRXUVe S\llabXV fRU: S.STA.5. PR 
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T.Y. B.Sc.  SWaWiVWicV                   CoXrVe: 
S.STA.5.01 
 
TiWle: ProbabiliW\  Theor\                                                  
 
Learning  ObjecWiYeV  :  

9) To VWrengWhen Wheir concepWV in maWhemaWical VWaWiVWicV. 
10) To prepare VWXdenWV Wo deYelop Wheir oZn modelV. 

 
NXmber of lecWXreV: 60  

 
 UniW 1 

ProbabiliW\(A)                                                                                                                                                                                       
TheRUePV RQ PURbabiliW\ Rf Ueali]aWiRQ Rf  (i) aW leaVW RQe.  ( ii)  e[acWl\ P  
 (iii) aWleaVW P eYeQWV RXW Rf N eYeQWV A1, A2, A3«.AN.  
 Ma[Zell BRlW]PaQQ, BRVe EiQVWeiQ aQd FeUPi DiUac VWaWiVWicV 
 OUdeUed VaPSleV aQd RXQV.   
 MaWchiQg aQd gXeVViQg SURblePV.  
 

(15L) 

 UniW 2 
ProbabiliW\    (B)                                                                                                                                                                                       
 CRQdiWiRQal SURbabiliW\ aQd aSSlicaWiRQ Rf Ba\eV¶WheRUeP 
UUQ MRdel SURbabiliW\ 
Cheb\cheY¶V WheRUeP , Cheb\cheY¶V iQeTXaliW\. 
 
 

(15L) 

 UniW  3 
GeneraWing  FXncWionV 
DefiQiWiRQV Rf geQeUaWiQg fXQcWiRQ aQd SURbabiliW\ geQeUaWiQg fXQcWiRQ.  E[SUeVViRQ fRU 
PeaQ aQd YaUiaQce iQ WeUPV Rf geQeUaWiQg fXQcWiRQV.  DefiQiWiRQ Rf a cRQYRlXWiRQ Rf 
WZR RU PRUe VeTXeQceV.  GeQeUaWiQg fXQcWiRQ Rf a cRQYRlXWiRQ. GeQeUaWiQg fXQcWiRQV 
Rf Whe VWaQdaUd diVcUeWe diVWUibXWiRQV. RelaWiRQ beWZeeQ. 
i) BeUQRXlli aQd BiQRPial diVWUibXWiRQV. 
ii) GeRPeWUic aQd NegaWiYe BiQRPial diVWUibXWiRQV iQ WeUPV Rf cRQYRlXWiRQV. 
GeQeUaWiQg fXQcWiRQ Rf cRPSRXQd diVWUibXWiRQ 
 

(15L) 

 
 
 
 

 UniW 4 
Order SWaWiVWicV    
DefiQiWiRQ Rf Whe RUdeU VWaWiVWicV fRU a UaQdRP VaPSle Rf Vi]e Q fURP a cRQWiQXRXV 
diVWUibXWiRQ.  DeUiYaWiRQ Rf Whe diVWUibXWiRQ fXQcWiRQ aQd heQce Whe SURbabiliW\ deQViW\ 
fXQcWiRQ Rf Whe QWh  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 XQifRUP 
diVWUibXWiRQ. 
DiVWUibXWiRQ Rf UaQge aQd PediaQ (Q Rdd) fRU Whe UQifRUP aQd E[SRQeQWial 
diVWUibXWiRQ. 

(15L) 
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 LiVW Of Recommended Reference BookV 
 
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 MaWhePaWical SWaWiVWicV. 
4. HRgg R.V. aQd TaQiV E.A :  PURbabiliW\ aQd SWaWiVWical IQfeUeQce. 
5. S. C GXSWa & V K KaSRRU : FXQdaPeQWalV Rf PaWhePaWical VWaWiVWicV, EleYeQWh 

ediWiRQ , SXlWaQ ChaQd & SRQV     
 
 

 

 TopicV  For PracWicalV 
 

1. PURbabiliW\. 
2. GeQeUaWiQg FXQcWiRQ. 
3. OUdeU VWaWiVWicV. 
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T.Y. B.Sc.  SWaWiVWicV                   CoXrVe: 
S.STA.5.02 
 

 
TiWle: SWaWiVWical EVWimaWion                                                            

 
Learning  ObjecWiYe :  
To empoZer VWXdenWV ZiWh meWhodV of eVWimaWion and inference in order Wo predicW 
fXWXre WrendV on Whe baViV of cXrrenW daWa, ZiWh enhanced preciVion.  
 
NXmber of lecWXreV: 60  
 
UniW 1. 
PoinW EVWimaWion 
GeQeUal SURbleP Rf eVWiPaWiRQ.  DefiQiWiRQ Rf a VWaWiVWic, eVWiPaWRU & eVWiPaWe.  PURSeUWieV Rf 
a gRRd eVWiPaWRU. UQbiaVedQeVV , CRQViVWeQc\, EfficieQW eVWiPaWRU.   MiQiPXP YaUiaQce 
XQbiaVed EVWiPaWRU (MVUE).   RelaWiYe efficieQc\, UQiTXeQeVV Rf MVUE if iW e[iVWV.. 
CUaPeU-RaR iQeTXaliW\ . DefiQiWiRQ Rf aQ efficieQW eVWiPaWRU XViQg CRLB . DefiQiWiRQ Rf a 
VXfficieQW VWaWiVWic, SWaWePeQW Rf Ne\PaQ¶V facWRUi]aWiRQ WheRUeP.      

(15L) 

  
UniW 2. 
MeWhodV Of  EVWimaWion 
MeWhRd Rf Pa[iPXP likelihRRd  eVWiPaWiRQ  PURSeUWieV Rf Pa[iPXP likelihRRdV eVWiPaWRUV  
MeWhRd Rf PRPeQWV. 
MeWhRd Rf PiQiPXP chi-VTXaUe.  MeWhRd Rf PRdified PiQiPXP chi-VTXaUe.  

(15L) 

 

 

 

UniW 3 
Ba\eVian  EVWimaWion 
PUiRU diVWUibXWiRQ.  PRVWeUiRU diVWUibXWiRQ.  LRVV fXQcWiRQ RiVk fXQcWiRQ.  Ba\eV¶ VRlXWiRQ 
XQdeU VTXaUed eUURU aQd AbVRlXWe eUURU lRVV fXQcWiRQ. 
  

(15L) 

UniW 4. 
InWerYal  EVWimaWion  
CRQceSW Rf cRQfideQce iQWeUYal aQd cRQfideQce liPiWV. DefiQiWiRQ Rf SiYRWal TXaQWiW\ aQd iWV 
XVeV iQ RbWaiQiQg cRQfideQce iQWeUYalV  
 DeUiYaWiRQ Rf 100(1-Į )% eTXal Wailed cRQfideQce iQWeUYalV fRU 

(i) ViQgle SRSXlaWiRQ PeaQ & SURSRUWiRQ   
(ii) diffeUeQce Rf  WZR SRSXlaWiRQ PeaQV aQd SURSRUWiRQV 
(iii) SRSXlaWiRQ YaUiaQce  
(iY) UaWiR Rf SRSXlaWiRQ YaUiaQceV Rf QRUPal diVWUibXWiRQ  

                 (baVed RQ laUge aQd VPall VaPSleV)   
CRQfideQce iQWeUYalV baVed RQ aV\PSWRWic SURSeUWieV Rf Pa[iPXP likelihRRd eVWiPaWRUV fRU 
PRiVVRQ  aQd E[SRQeQWial diVWUibXWiRQ 
 

(15L) 
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LiVW Of Recommended Reference BookV 

 
1.   HRgg R.V. aQd CUaig A.T.     :   IQWURdXcWiRQ WR MaWhePaWical  SWaWiVWicV. (MacPillaQ 

PXbliVhiQg CR.) 
2.    HRgg R.V. aQd TaQiV E.A     :   PURbabiliW\ aQd SWaWiVWical   IQfeUeQce. 
       (MacPillaQ PXbliVhiQg CR) 
3.    RRhaWgi V.K.   :  SWaWiVWical IQfeUeQce. JRhQ Wile\ 
4.     S C GXSWa & V K KaSRRU : FXQdaPeQWalV Rf PaWhePaWical VWaWiVWicV, EleYeQWh  

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

VWaWiVWicV , ThiUd ediWiRQ , McgUaZ-Hill SeUieV 
6.     PaUiPal MXkhRSadh\a\  :  MaWhePaWical SWaWiVWicV, SecRQd ediWiRQ,   BRRkV aQd Allied 

(P) LWd. 
 

 

 
 
 

TopicV  For  PracWicalV 
 

1. MeWhRd Rf Pa[iPXP likelihRRd eVWiPaWiRQ. 
2. MeWhRd Rf MRPeQWV. 
3. MeWhRd Rf PRdified PiQiPXP Chi-VTXaUe. 
4. Ba\eViaQ eVWiPaWiRQ.  
5. IQWeUYal eVWiPaWiRQ. 
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T.Y. B.Sc.  SWaWiVWicV                  CoXrVe: S.STA.5.03 
 

 
TiWle: Applied  SWaWiVWicV    (I A)                                                            
 
Learning  ObjecWiYe :  
To appl\ SWaWiVWicV Wo Whe Biological ScienceV.  
 
NXmber of lecWXreV: 60  

                                                         
 
      

 

UniW 1.                                                                                                                            
Epidemic MeWhodV                                                                      
The feaWXUeV Rf aQ eSidePic. 
DefiQiWiRQV Rf YaUiRXV WeUPV. 
DefiQiWiRQ Rf deWeUPiQiVWic aQd VWRchaVWic PRdelV. 
DeWeUPiQiVWic PRdelV ZiWh aQd ZiWhRXW UePRYalV (fRU µa¶ iQWURdXcWiRQV) alRQg ZiWh WhUeVhRld 
WheRUeP. CaUUieU PRdel.  HRVW-YecWRU PRdel.  ChaiQ biQRPial PRdelV.  Reed-FURVW aQd 
GUeeQZRRd PRdelV.  DiVWUibXWiRQ Rf iQdiYidXal chaiQV aQd WRWal QXPbeU Rf caVeV.  Ma[iPXP 
likelihRRd eVWiPaWRU Rf S aQd iWV aV\PSWRWic YaUiaQce fRU Whe hRXVehRldV Rf Vi]e XSWR 4. 

(15L) 
 

  
UniW 2.                                                                                                    
BioaVVa\V                                                                                                                                           
MeaQiQg aQd VcRSe Rf biRaVVa\V.  BaVic WeUPV. DiUecW aVVa\V.  FielleU¶V WheRUeP. IQdiUecW 
aVVa\V.  CRQdiWiRQV Rf ViPilaUiW\ PRQRWRQ\ aQd liQeaUiW\. LiQeaUi]iQg WUaQVfRUPaWiRQ fRU  
PaUallel liQe aQd VlRSe UaWiR aVVa\V. 
DefiQiWiRQV ± S\PPeWUic aQd XQV\PPeWUic SaUallel liQe aVVa\V. 
S\PPeWUical 2K-SRiQW SaUallel liQe aVVa\V (k=2,3), XViQg RUWhRgRQal cRQWUaVWV. 
 QXaQWal aVVa\V, ED50 aQd LD 50.  PURbiW aQal\ViV. 

(15L) 

  
UniW 3.                                                                                                   
Clinical  TrialV ± I                                                              
IQWURdXcWiRQ WR cliQical WUialV : The Qeed aQd eWhicV Rf cliQical WUialV.  
OYeUYieZ Rf ShaVeV ( I ± IV ). CRPPRQ WeUPiQRlRg\ XVed iQ cliQical WUialV. 
SWXd\ SURWRcRl, caVe UecRUd/UeSRUW fRUP/bliQdiQg ( ViQgle/dRXble). 
RaQdRPi]ed cRQWURl (SlacebR/acWiYe cRQWURl). 
SWXd\ deVigQV (SaUallel, cURVV RYeU). 
T\Se Rf WUialV : iQfeUiRUiW\, VXSeUiRUiW\ aQd eTXiYaleQce. MXlWiceQWUic WUial. 
IQclXViRQ/e[clXViRQ cUiWeUia.  
 EVWiPaWiRQ Rf VaPSle Vi]e ( fRU VSecified SRZeU ) fRU Whe fRllRZiQg caVeV  
i) SiQgle SRSXlaWiRQ PeaQ 
ii) SiQgle SRSXlaWiRQ SURSRUWiRQ 
iii) DiffeUeQce Rf WZR SRSXlaWiRQ PeaQV 
iY) DiffeUeQce Rf WZR SRSXlaWiRQ SURSRUWiRQV 

(15L) 
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UniW 4.                                                                                                          
Clinical  TrialV - II                                                         
SWaWiVWical WRRlV : AQal\ViV Rf SaUallel deVigQ XViQg aQal\ViV Rf YaUiaQce. 
CRQceSWV Rf Odd¶V RaWiR.  
SWaWiVWicV iQ BiReTXiYaleQce SWXdieV: IQWURdXcWiRQ WR BiReTXiYaleQce VWXdieV 
CRPPRQl\ XVed deVigQV iQ BE VWXdieV. 
EVWiPaWiRQ Rf PhaUPacRkiQeWic PaUaPeWUeV : 
CPa[, TPa[ aQd AUea UQdeU CXUYe (AUC) 
AQal\ViV Rf VaUiaQce fRU SaUallel aQd QRQ UeSlicaWed cURVV RYeU deVigQ. 
RaWiR AQal\ViV.  
90% CRQfideQce IQWeUYal aQd BiReTXiYaleQce CUiWeUia 

(15L) 

 
 
 

 

LiVW Of Recommended Reference BookV 
 

1. Baile\ N.T.J.   :  The PaWhePaWical 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[SeUiPeQWV. SecRQd       ediWiRQ, 
Wile\ EaVWeUQ . 

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

4. SaQfRUd BRlWaQ aQd ChaUleV BRQ : PhaUPaceXWical VWaWiVWicV, FRXUWh ediWiRQ, MaUcel 
DekkeU IQc. 

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

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

Wile\ aQd SRQV. 
8. GleQZalkeU :  CRPPRQ SWaWiVWical MeWhRdV. 
9. SheiQ-ChXQg-ChRZ : DeVigQ aQd aQal\ViV Rf BiRaYailabiliW\ aQd BiReTXiYaleQce 

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

ediWiRQ, Wile\ SeUieV iQ PURbabiliW\ aQd SWaWiVWicV. 

 

  
TOPICS  FOR PRACTICALS 

 
1. ESidePicV 
2. BiR AVVa\V 
3. CliQical TUialV 
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T.Y. B.Sc.  SWaWiVWicV                  CoXrVe: S.STA.5.04 
 

 
  TiWle: Applied  SWaWiVWicV    (IIA)                                                            

 
Learning  ObjecWiYe :  
To appl\ SWaWiVWicV Wo Whe InVXrance indXVWr\. 

 
NXmber of lecWXreV: 60  
 

 

  
UniW 1. 
MorWaliW\ TableV: 
VaUiRXV PRUWaliW\ fXQcWiRQV. PURbabiliWieV Rf liYiQg aQd d\iQg. The fRUce Rf PRUWaliW\. 
EVWiPaWiRQ Rf �[ fURP Whe PRUWaliW\ Wable. LaZV Rf PRUWaliW\: GRPSeUW]¶V aQd MakehaP¶V 
fiUVW laZ. SelecW aQd XlWiPaWe PRUWaliW\ Wable. MRUWaliW\ Wable aV a SRSXlaWiRQ PRdel. 
SWaWiRQaU\ SRSXlaWiRQ. SWable SRSXlaWiRQ E[SecWaWiRQ Rf life aQd AYeUage life aW deaWh. 
CeQWUal deaWh UaWe. 

(15L) 

  
UniW 2. 
CompoXnd InWereVW and AnnXiWieV CerWain: 
AccXPXlaWed YalXe aQd SUeVeQW YalXe, QRPiQal aQd effecWiYe UaWeV Rf iQWeUeVW. DiVcRXQW aQd 
diVcRXQWed YalXe, VaU\iQg UaWeV Rf iQWeUeVW. ETXaWiRQ Rf YalXe. ETXaWed WiPe Rf Sa\PeQW.  
PUeVeQW aQd accXPXlaWed YalXeV Rf aQQXiW\ ceUWaiQ , SeUSeWXiW\ (iPPediaWe aQd dXe) ZiWh 
aQd ZiWhRXW defeUPeQW SeUiRd. 
PUeVeQW aQd accXPXlaWed YalXeV Rf  
i)  iQcUeaViQg aQQXiW\  
ii) iQcUeaViQg aQQXiW\ ZheQ VXcceVViYe iQVWallPeQWV fRUP    
a) aUiWhPeWic SURgUeVViRQ 
b) geRPeWUic SURgUeVViRQ. (iii) aQQXiW\ ZiWh fUeTXeQc\ diffeUeQW fURP WhaW ZiWh   Zhich 
iQWeUeVW iV cRQYeUWible. 
RedePSWiRQ Rf LRaQ. 

(20L) 

  
UniW 3 
Life AnnXiWieV: 
PUeVeQW YalXe iQ WeUPV Rf cRPPXWaWiRQ fXQcWiRQV Rf Life aQQXiWieV aQd TePSRUaU\ life 
aQQXiWieV (iPPediaWe aQd dXe) ZiWh aQd ZiWhRXW defeUPeQW SeUiRd. PUeVeQW YalXeV Rf 
YaUiable aQd iQcUeaViQg life aQQXiWieV (iPPediaWe aQd dXe). 
 
 
 

(10L) 
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UniW 4 
AVVXrance BenefiWV: 
PUeVeQW YalXe Rf aVVXUaQce beQefiWV iQ WeUPV Rf cRPPXWaWiRQ fXQcWiRQV Rf i) SXUe     
eQdRZPeQW aVVXUaQce ii) WePSRUaU\ aVVXUaQce iii) eQdRZPeQW aVVXUaQce iY) ZhRle life 
aVVXUaQce Y) dRXble eQdRZPeQW aVVXUaQce Yi) iQcUeaViQg WePSRUaU\ aVVXUaQce 
Yii) iQcUeaViQg ZhRle life aVVXUaQce Yiii) VSecial eQdRZPeQW aVVXUaQce  
i[) defeUUed WePSRUaU\ aVVXUaQce [) defeUUed ZhRle life aVVXUaQce.  
NeW SUePiXPV aQd LeYel aQQXal SUePiXPV fRU Whe YaUiRXV aVVXUaQce SlaQV.  
NaWXUal aQd Office SUePiXPV. 

(15L) 

  
LiVW Of Recommended Reference BookV 
 
1. Neill A. : Life CRQWiQgeQcieV, FiUVW ediWiRQ, HeiQePaQ edXcaWiRQal bRRkV LRQdRQ 
2. Di[iW S.P., MRdi C.S., JRVhi R.V. : MaWhePaWical BaViV Rf Life AVVXUaQce, FiUVW ediWiRQ 

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

SXlWaQ ChaQd & SRQV.  
 
 
TOPICS  FOR PRACTICALS 

 
1. MRUWaliW\ WableV 
2. AQQXiWieV 
3. Life aQQXiWieV 
4. AVVXUaQce beQefiWV 
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SW. XaYieU¶V CRllege ± AXWRQRPRXV 

MXPbai 
 

T.Y.B.Sc 
 

S\llabXV  
FRU 6Wh  SePeVWeU CRXUVeV iQ 

STATISTICS 
(JXQe 2015 RQZaUdV) 

 
CRQWeQWV: 
TheRU\ S\llabXV fRU CRXUVeV:   
 S.STA.6.01 ± PURbabiliW\ DiVWUibXWiRQV aQd SWRchaVWic PURceVVeV. 
 S.STA.6.02 ± SWaWiVWical IQfeUeQce. 
 S.STA.6.03 ± ASSlied SWaWiVWicV (I B ) 
 S.STA.6.04 - ASSlied SWaWiVWicV (II B) 
 
  
PUacWical CRXUVe S\llabXV fRU: S.STA.6. PR 
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T.Y.B.Sc 
(STATISTICS) 

 
SEMESTER  6                                                        COURSE :  S.STA.6.01 

 
PROBABILITY DISTRIBUTIONS  AND STOCHASTIC  PROCESSES                                                       

                                                                                                                  [ 60 
LECTURES ] 

 
LEARNING  OBJECTIVES  : 

11) To VWrengWhen Wheir concepWV in maWhemaWical VWaWiVWicV. 
12) To prepare VWXdenWV Wo deYelop VWochaVWic and qXeXeing modelV. 

 
UNIT 1 BIVARIATE DISTRIBUTIONS    :                                                                            

i) DefiQiWiRQ aQd SURSeUWieV Rf MRPeQW GeQeUaWiQg FXQcWiRQ Rf WZR UaQdRP YaUiableV Rf   
cRQWiQXRXV aQd diVcUeWe W\Se. NeceVVaU\ aQd VXfficieQW cRQdiWiRQ fRU iQdeSeQdeQce Rf WZR UaQdRP 
YaUiableV. 

ii) TUiQRPial diVWUibXWiRQ:  
    DefiQiWiRQ Rf jRiQW SURbabiliW\ diVWUibXWiRQ (X,Y). JRiQW PRPeQW geQeUaWiQg fXQcWiRQ,   PRPeQWV    
PrV ZheUe U = 0,1,2 aQd V = 0,1,2  

     MaUgiQal & cRQdiWiRQal diVWUibXWiRQV. TheiU MeaQV & VaUiaQceV. 
     CRUUelaWiRQ cRefficieQW beWZeeQ Whe UaQdRP YaUiableV.     
     DiVWUibXWiRQ Rf Whe SXP X+Y. 
 
iii) MXlWiQRPial diVWUibXWiRQ: 
     DefiQiWiRQ Rf jRiQW SURbabiliW\ diVWUibXWiRQ ZiWh SaUaPeWeUV (Q, S1, S2,«Sk-1) ZheUe 
     S1+ S2,+«Sk-1+ Sk = 1. 
    OWheU SURSeUWieV (CRQceSW RQl\) 

 
UNIT 2 BIVARIATE  NORMAL  DISTRIBUTIONS  :                                                                                   

DefiQiWiRQ Rf jRiQW SURbabiliW\ diVWUibXWiRQ (X,Y). JRiQW PRPeQW geQeUaWiQg fXQcWiRQ, PRPeQWV PrV 
ZheUe U = 0,1,2 aQd V = 0,1,2  
MaUgiQal & cRQdiWiRQal diVWUibXWiRQV. TheiU MeaQV & VaUiaQceV. 
CRUUelaWiRQ cRefficieQW beWZeeQ Whe UaQdRP 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 VaPSle cRUUelaWiRQ cRefficieQW ZheQ ȡ = 0.  TeVWiQg Whe VigQificaQce Rf a cRUUelaWiRQ 
cRefficieQW. 
 FiVheU¶V ] ± WUaQVfRUPaWiRQ. WeVWV fRU 
 i) H0 : U = U0   aQd  ii) H0 : U1 = U2 . CRQfideQce iQWeUYal fRU U.  
 

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) 
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LiQeaU gURZWh PRdel. 
DeUiYaWiRQ Rf PQ(W),  PeaQ aQd YaUiaQce ZheUeYeU aSSlicable. 
 

UNIT 4 QUEUEING THEORY  
BaVic elePeQWV Rf Whe QXeXeiQg PRdel. 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 PRdelV 
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 WiPe diVWUibXWiRQ fRU Whe(M/M/1):(FCFS/ �/�) PRdel 
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TOPICS FOR PRACTICALS: 
 

SeU. NR. TRSic 

1.  TUiQRPial & MXlWiQRPial diVWUibXWiRQV 

2.  BiYaUiaWe NRUPal diVWUibXWiRQ 

3.  SigQificaQce Rf cRUUelaWiRQ cRefficieQW 

4.  SWRchaVWic SURceVVeV  

5.  QXeXeiQg WheRU\ 

 
 
REFERENCES: 
1. FelleU W: AQ iQWURdXcWiRQ WR SURbabiliW\ WheRU\ aQd iW¶V aSSlicaWiRQV, VRlXPe:1, ThiUd 

ediWiRQ,Wile\ EaVWeUQ LiPiWed. 
2. RRbeUW V. HRgg & AlleQ T. CUaig: IQWURdXcWiRQ WR MaWhePaWical 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 CRPSaQ\  
5. S C GXSWa & V K KaSRRU: FXQdaPeQWalV Rf MaWhePaWical VWaWiVWicV, eleYeQWh ediWiRQ, SXlWaQ 

ChaQd & SRQV. 
6. Taha H.A. OSeUaWiRQV ReVeaUch McPillaQ PXbliVhiQg CR. 
7.  KaQWiVZaURRS , P.K GXSWa aQd MaQPRhaQ, FRXUWh ediWiRQ, SXlWaQ ChaQd & SRQV. 

8. VRhUa N.D. QXaQWiWaWiYe TechQiTXeV iQ MaQagePeQW ThiUd ediWiRQ McGUaZ Hill CRPSaQieV 
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 MaWhePaWical SWaWiVWicV FifWeeQWh ediWiRQ S. ChaQd aQd CRPSaQ\  
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T.Y.B.Sc 

(STATISTICS) 
 

SEMESTER  6                                                           COURSE :  S.STA.6.02                                                                                                      
 
STATISTICAL INFERENCE                                                  [ 60 LECTURES ] 
 
 
LEARNING  OBJECTIVE  : To empoZer VWXdenWV Wo YalidaWe aVVXmpWionV made on 

popXlaWion parameWerV. 
 
UniW 1 
 
 
 
 
 
 
 
 
 

TESTING OF HYPOTHESIS:     
SWaWiVWical h\SRWheViV. PURbleP Rf WeVWiQg Rf h\SRWheViV. DefiQiWiRQV aQd 
illXVWUaWiRQV Rf i) SiPSle h\SRWheViV ii) CRPSRViWe 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 PRVW SRZeUfXl WeVW Rf Vi]e Į fRU a ViPSle h\SRWheViV agaiQVW a 
ViPSle alWeUQaWiYe h\SRWheViV. Ne\PaQ ±PeaUVRQ fXQdaPeQWal lePPa. 
DefiQiWiRQ Rf XQifRUPl\ PRVW SRZeUfXl (UMP) WeVW. CRQVWUXcWiRQ Rf UMP 
WeVW fRU RQe Wailed alWeUQaWiYe h\SRWheViV.   
  

 
(15L) 
 
 
 
 
 
 

UniW 2 LIKELIHOOD RATIO TEST:    
LikelihRRd UaWiR SUiQciSle. DefiQiWiRQ Rf Whe WeVW VWaWiVWic aQd iWV aV\PSWRWic 
diVWUibXWiRQ (VWaWePeQW RQl\) DeUiYaWiRQ Rf Whe WeVW SURcedXUe fRU WeVWiQg a 
cRPSRViWe h\SRWheViV agaiQVW a cRPSRViWe alWeUQaWiYe h\SRWheViV fRU Whe 
SaUaPeWeUV P�aQd V 2  Rf NRUPal diVWUibXWiRQ. 
 

(15L)  

UniW 3 NON PARAMETRIC TESTS:   
Need  fRU QRQ SaUaPeWUic WeVWV. DiVWiQcWiRQ beWZeeQ a SaUaPeWUic aQd a QRQ 
SaUaPeWUic WeVW .CRQceSW Rf a diVWUibXWiRQ fUee VWaWiVWic. CRQfideQce iQWeUYal 
fRU a TXaQWile. SiQgle VaPSle aQd dRXble VaPSle QRQSaUaPeWUic WeVWV. i) SigQ 
WeVW  ii) WilcR[RQ¶V VigQed UaQk WeVW.iii) MediaQ WeVW iY) MaQQ ± WhiWQe\ ±
WilcR[RQ WeVW.Y) RXQ WeVW. AVVXPSWiRQV, jXVWificaWiRQ Rf Whe WeVW SURcedXUe, 
cUiWical UegiRQV fRU RQe Wailed aQd WZR Wailed WeVW SURcedXUeV. CalcXlaWiRQ Rf 
e[acW SURbabiliWieV Rf Whe WeVW VWaWiVWic fRU VPall VaPSleV. PURblePV ZiWh QR 
WieV.                                                                                                         
 

(15L)  

UniW4 SEQUENTIAL PROBABILITY RATIO TEST:  
SeTXeQWial SURbabiliW\ UaWiR WeVW SURcedXUeV fRU WeVWiQg a ViPSle QXll 
h\SRWheViV agaiQVW a ViPSle alWeUQaWiYe h\SRWheViV. IWV cRPSaUiVRQ ZiWh fi[ed 
VaPSle Vi]e. Ne\PaQ- PeaUVRQ WeVW SURcedXUe. DefiQiWiRQ Rf Wald¶V SPRT Rf 
VWUeQgWh (Į, ȕ). PURblePV baVed RQ VWaQdaUd diVWUibXWiRQV VXch aV BeUQRXlli , 
PRiVVRQ, NRUPal, E[SRQeQWial . GUaShical aQd WabXlaU SURcedXUeV fRU 

(15L)  
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caUU\iQg RXW Whe WeVWV. O.C  fXQcWiRQ aQd A.S.N fXQcWiRQ aQd WheiU UeVSecWiYe 
cXUYeV. 
                                                                                                        

 
 

TOPICS FOR PRACTICALS: 
 

x Tesƚing of HǇpoƚheses͘ 
x Likelihood Raƚio Tesƚs͘ 
x Non Parameƚric Tesƚs͘ 
x SeqƵenƚial ProbabiliƚǇ Raƚio Tesƚ͘ 

 
 
 REFERENCES: 
 

1. HRgg R.V. aQd CUaig A.T: IQWURdXcWiRQ WR MaWhePaWical SWaWiVWicV FRXUWh ediWiRQ LRQdRQ 
MacPillaQ 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 PaUaPeWUic SWaWiVWicV FiUVW ediWiRQ BRVWRQ-HRXghWRQ MiffliQ 
CRPSaQ\ 

4. SidQe\ Siegal, N. JRhQ CaVWeliaQ JU.  NRQSaUaPeWUic 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.: FXQdaPeQWalV Rf MaWhePaWical SWaWiVWicV TeQWh ediWiRQ      
       NeZ Delhi S. ChaQd & CRPSaQ\ LWd. 
 

 
 

 
T.Y.B.Sc 

(STATISTICS) 
 

SEMESTER  6                                                              COURSE :  S.STA.6.03                                                                                                            
 

APPLIED STATISTICS  ( I B)                                               [ 60 LECTURES]        
 
LEARNING  OBJECTIVE  : To orienW VWXdenWV on YarioXV applicaWionV of SWaWiVWicV in 

indXVWr\. 
 
UniW 1 INVENTORY CONTROL :  

DeWeUPiQiVWic MRdelV:  
SiQgle iWeP VWaWic EOQ PRdelV fRU i) CRQVWaQW UaWe Rf dePaQd ZiWh 
iQVWaQWaQeRXV UeSleQiVhPeQW, ZiWh aQd ZiWhRXW VhRUWageV.                
ii) CRQVWaQW UaWe Rf dePaQd ZiWh XQifRUP UaWe Rf UeSleQiVhPeQW, ZiWh aQd 

15L 
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ZiWhRXW VhRUWageV. iii) CRQVWaQW UaWe Rf dePaQd ZiWh iQVWaQWaQeRXV 
UeSleQiVhPeQW ZiWhRXW VhRUWageV, ZiWh aW PRVW WZR SUice bUeakV. 
 

UniW 2 INVENTORY CONTROL :  
PURbabiliVWic PRdelV. : 
SiQgle SeUiRd ZiWh 
iͿ InsƚanƚaneoƵs demand ;discreƚe and conƚinƵoƵsͿ ǁiƚhoƵƚ seƚƵp cosƚ͘  
iiͿ Uniform demand ;discreƚe and conƚinƵoƵsͿ ǁiƚhoƵƚ seƚ Ƶp cosƚ͘ 
 

15L 

UniW 3 REPLACEMENT THEORY: 
ReSlacePeQW Rf iWePV WhaW deWeUiRUaWe ZiWh WiPe aQd Whe YalXe Rf PRQe\: 
iͿ  remains consƚanƚ  
iiͿ  changes ǁiƚh ƚime ; ǁeighƚed aǀerage of cosƚs meƚhodͿ͘ 
ReSlacePeQW Rf iWePV WhaW fail cRPSleWel\. 
IQdiYidXal UeSlacePeQW aQd GURXS UeSlacePeQW SRlicieV.          
                                                                                       

15L 

 UniW 4 GAME THEORY :  
DefiQiWiRQV Rf TZR SeUVRQ ZeUR SXP GaPe, Saddle PRiQW, ValXe Rf Whe 
GaPe, PXUe aQd Mi[ed VWUaWeg\ . 

 OSWiPal VRlXWiRQ Rf WZR SeUVRQ ]eUR VXP gaPeV: DRPiQaQce SURSeUW\,      
 DeUiYaWiRQ Rf fRUPXlae fRU (2 [ 2) gaPe. GUaShical VRlXWiRQ Rf (2 [ Q ) aQd   
 (P [ 2) gaPeV.  
 SIMULATION: 
ScRSe Rf ViPXlaWiRQ aSSlicaWiRQV. T\SeV Rf ViPXlaWiRQ. MRQWe CaUlR 
TechQiTXe Rf SiPXlaWiRQ. ElePeQWV Rf diVcUeWe eYeQW ViPXlaWiRQ. 
GeQeUaWiRQ Rf UaQdRP QXPbeUV. SaPSliQg fURP SURbabiliW\ diVWUibXWiRQ. 
IQYeUVe PeWhRd. GeQeUaWiRQ Rf UaQdRP RbVeUYaWiRQV fURP i) UQifRUP 
diVWUibXWiRQ ii) E[SRQeQWial diVWUibXWiRQ iii) GaPPa diVWUibXWiRQ  
iY) NRUPal diVWUibXWiRQ. SiPXlaWiRQ WechQiTXeV aSSlied WR iQYeQWRU\ aQd 
QXeXeiQg PRdelV. 
 

 15L 

   
 

 
TOPICS FOR PRACTICALS: 
 

x Deƚerminisƚic inǀenƚorǇ models͘ 

x Probabilisƚic inǀenƚorǇ models͘ 
x Replacemenƚ TheorǇ͘ 
x Game TheorǇ͘ 
x SimƵlaƚion͘ 

 
 
        
 
  REFERENCES: 
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1. ShaUPa J. K. : OSeUaWiRQV ReVeaUch TheRU\ aQd ASSlicaWiRQ, ThiUd ediWiRQ, 
MacPillaQ IQdia LWd.   

2. ShaUPa S.D. : OSeUaWiRQV ReVeaUch. EleYeQWh ediWiRQ, KedaUQaWh, RaPQaWh & CR.  

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

4. V.K. KaSRRU. OSeUaWiRQV ReVeaUch.-TechQiTXeV fRU MaQagePeQW. 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 MaQagePeQW ThiUd ediWiRQ McGUaZ Hill 
CRPSaQieV 

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

8. BURQVRQ R. OSeUaWiRQV ReVeaUch , ShaXP¶V  OXWliQe VeUieV 
 

T.Y.B.Sc 
(STATISTICS) 

 
SEMESTER  6                                                            COURSE :  S.STA.6.04                                                                                                               
 
APPLIED STATISTICS    ( II B)                                            [ 60 LECTURES ] 
 
LEARNING  OBJECTIVE  :  To enable VWXdenWV Wo deYelop Whe WechniqXe of model bXilding  
 

 
UniW 1 MULTIPLE LINEAR REGRESSION ± I : 

MXlWiSle liQeaU UegUeVViRQ PRdel ZiWh WZR iQdeSeQdeQW YaUiableV: 
AVVXPSWiRQV Rf Whe PRdel, DeUiYaWiRQ Rf RUdiQaU\ leaVW VTXaUe (OLS) 
eVWiPaWRUV Rf UegUeVViRQ cRefficieQWV. 
PURSeUWieV Rf leaVW VTXaUe eVWiPaWRUV (ZiWhRXW SURRf) 
CRQceSW Rf PXlWiSle cRUUelaWiRQ, SaUWial cRUUelaWiRQ,  R2 aQd  adjXVWed R2. 
PURSeUWieV Rf PXlWiSle aQd SaUWial cRUUelaWiRQ cRefficieQWV. 
TeVWiQg Whe VigQificaQce Rf PXlWiSle aQd SaUWial cRUUelaWiRQ cRefficieQWV. 
PURcedXUe Rf WeVWiQg  
iͿ oǀerall significance of ƚhe model 
iiͿ significance of indiǀidƵal coefficienƚs 
iiiͿ significance of conƚribƵƚion of addiƚional independenƚ ǀariable ƚo a model͘  
CRQfideQce iQWeUYalV fRU Whe UegUeVViRQ cRefficieQWV  
 

15L 

UniW 2 MULTIPLE LINEAR REGRESSION ± II : 
AXWRcRUUelaWiRQ:  CRQceSW, DeWecWiRQ XViQg i) RXQ TeVW  ii) DXUbiQ WaWVRQ 
TeVW, CRQVeTXeQceV Rf XViQg OLS eVWiPaWRUV iQ SUeVeQce Rf 
aXWRcRUUelaWiRQ, GeQeUali]ed leaVW VTXaUe(GLS) PeWhRd. 
HeWeURVcedaVWiciW\:  CRQceSW,DeWecWiRQ XViQg  i)  SSeaUPaQ¶V UaQk 

15L 
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cRUUelaWiRQ WeVW   ii) BUeXVch ± PagaQ ± GRdfUe\ TeVW.   CRQVeTXeQceV Rf 
XViQg OLS eVWiPaWRUV iQ SUeVeQce Rf heWeURVcedaVWiciW\  WeighWed leaVW 
VTXaUe (WLS) eVWiPaWRUV  
MXlWicRlliQeaUiW\: CRQceSW, DeWecWiRQ XViQg R VTXaUe & W UaWiRV, ViPSle 
cRUUelaWiRQ cRefficieQWV,  VaUiaQce IQflaWiRQ FacWRU (VIF) CRQVeTXeQceV Rf 
XViQg OLS eVWiPaWRUV iQ SUeVeQce Rf PXlWi cRlliQeaUiW\.  
 

UniW 3 TIME SERIES: 
DefiQiWiRQ Rf TiPe VeUieV. IWV cRPSRQeQWV. MRdelV Rf TiPe SeUieV.  
EVWiPaWiRQ Rf WUeQd b\ i) FUeehaQd cXUYe PeWhRd ii) MeWhRd Rf VePi 
aYeUageV iii) MeWhRd Rf PRYiQg aYeUageV iY)   MeWhRd Rf leaVW VTXaUeV.  
Y) E[SRQeQWial VPRRWhiQg PeWhRd 
EVWiPaWiRQ Rf VeaVRQal cRPSRQeQW b\ i) MeWhRd Rf ViPSle aYeUageV  
ii) RaWiR WR PRYiQg aYeUage PeWhRd iii) RaWiR WR WUeQd PeWhRd  
                                                                                                
                                                                                                       

15L 

UniW 4 RELIABILITY: 
CRQceSW Rf UeliabiliW\, Ha]aUd-UaWe.  
FailXUe WiPe diVWUibXWiRQV :i) E[SRQeQWial  ii) GaPPa iii) WeibXll   
iY) GXPbel. DefiQiWiRQV Rf iQcUeaViQg (decUeaViQg) failXUe UaWe.  
S\VWeP ReliabiliW\ ReliabiliW\ Rf i)VeUieV ii) SaUallel V\VWeP Rf iQdeSeQdeQW 
cRPSRQeQWV haYiQg e[SRQeQWial life diVWUibXWiRQV.  
MeaQ TiPe WR FailXUe Rf a V\VWeP (MTTF). 
                                                                                                        
 

15L 

 
 

 
 
 
 
 
 
 
 
TOPICS FOR PRACTICALS: 
 

x MƵlƚiple regression model͘  
x AƵƚocorrelaƚion͕ HeƚeroscedasƚiciƚǇ͕ MƵlƚicollineariƚǇ͘ 
x Time series͘͘ 
x ReliabiliƚǇ͘ 

 
 

         REFERENCES: 
 

 
4. S.C.G XSWa , V.K.KaSRRU : FXQdaPeQWalV Rf ASSlied SWaWiVWicV, ThiUd ediWiRQ, SXlWaQ 

ChaQd & SRQV. 



 44

5. BaUlRZ R.E. aQd  PURchaQ FUaQk.: SWaWiVWical TheRU\ Rf ReliabiliW\ aQd Life TeVWiQg, 
FiUVW ediWiRQ, JRhQ Wile\ & SRQV 

6. MaQQ N.R., SchafeU R.E., SiQgaSXUZalla N.D. : MeWhRdV fRU SWaWiVWical AQal\ViV Rf 
ReliabiliW\ aQd Life DaWa., FiUVW ediWiRQ, Wile\ IQWeUQaWiRQal 

7. DaPRdaU  GXjUaWhi : BaVic EcRQRPeWUicV,  SecRQd ediWiRQ McGUaZ-Hill CRPSaQieV. 
8. S.M.RRVV: PURbabiliW\ MRdelV & ASSlicaWiRQV. 
9. A.M.GRRQ, M.K.GXSWa, B.DaVgXSWa: FXQdaPeQWalV Rf SWaWiVWicV, VRl TZR, FifWh 

ReYiVed ediWiRQ, The WRUld PUeVV PYW LWd. 
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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. 
  

 
 
References: 

Selected Reads from the following: 

1. Laudan: From theory to research traditions.  
2. Thomas Kuhn on Scientific Revolutions.  
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. 



 

 

 

 

 


