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gvue: 1 (Section:1)
sa&g (Unit)— 1: 2 &1 of, Sgaw wd A8 (Meaning, Objectives and
Importance of the Research):

&1 31 wwar (Unit Plan):

110 3g<w (Objectives):

111 9= (Introduction):

112 ¥ @7 ek (Meaning of the Research):

113 ¥ @1 gR¥mTE (Definitions of Research):

114 ¥ &1 Sg<W (Objectives of Research):

115 e &1 7)ew (Importance of Research):

116 ¥RE (Summary):

117 T & ye9 (Questions for Exercise):

11.8 ST gwae /dewue At (Useful Books/Bibliography):

110 e (Objectives): g9 SHRE & ¥ & IWIA MY 9 Rafa # g fa—
o IMY & 37l BT AT |
o I © Il BT AHS |
o I & HE DI HASNI |

114 9R=™ (Introduction):

[T 3l H egerl ¥ dead fedl i vy wR e srmg ar Riad ey € | Ridd, 994
Td eI BRAT UG A BT WG 2 | BY Al [TSINIEs, B8 Gkl & 8 & foy
qN BB ANT I e s B T W A ¥ 1 F F g wnfia Rgm (gEf, I,
A, fagR, ATvTay, FhRId, ©lcl, IRK], Bl d1ad, HiF ... sIf) F1 fawal R 2mer / =i
B o | g H &R fAvg & faRive oo U & H oemdd ®l uIfAedr <d © | ETdlife
srrfawad (Interdisciplinary) =mer + &y vafed g |

IR § FAN §RT 919 g a1 ISR 310 AfdTa o /3gHd & MR WR YT Ad
ghe R F TEdT Ui {1 AN 9 AF ofd O | 918 H 9 B @Iel AT JEIIT B oy
B A [T @ AR SN @ e ged AN gdd] b / QeI
(Philosophy) v fawa & wu # <enfud genm e sl amm+ (Induction) siR
= (Deduction) i &1 sy Mare & foflw Ag@gel AT w@m| 9 AR &
TIH TSI HHGN I8 © 6 B o1 389 sy T80 Faprel S Fad § 31 BT &1 98
ey fee S 2|

gAE # W vt @& ey et @ forw AR e fafr (Scientific Methodology of
Research) &1 garT fdar Sirar 21 dsnfe o faf § 9/ qded @1 S8 G917 /i &l
Ted oo Srar 2| 399 g5 ARad @xor wAe @@ €1 ofs 9gd uRadd & A1 dsne
egfafe @1 g @ vl d fear Sirar €1 SerRer & forg g favdl # sfercAd
T /\HG SUGE B 7 IR B fAwdi # qoree ded /HHE SUde Bl 2| Sudtel
BT & ATAR ARH B & oIy 37T et |ilkegsn! fafdal o1 fasfaa fear = 2|
sfoer a1 e & fawal @ forg armRfY fageryor (Content Analysis) faar Smar 2 |
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qrifore fas @ eyl &1 U@ Ige AMd Silad Ud AMg FAd SRl & B
fAwTed &1 STRIGR 98aR S9HT1 B9 A13Y | IR, Ui 9l ufdgfgar 4 9gd & el
@ gRUfy Aa S & oy feeRe @ Bk B & F doefad aM @ fag
ST JHdA A1 81 S € | R A1 AMg o1 {99 | fI9Te] ardl &l JuR Hahdl & |

1.1.2 ¥y &7 3ef (Meaning of the Research):

AEIRT 3 H UR—dRI Bl AR S & Re-search wreg o1 B a/gag & w9 H <=
Y T ST 3fef Y WOHT il | ST Adeld I8 g3l b AT B Bl YHold LA I T8l
gl € 9feds qd # Sa ael & AN g5 TN FeAraEmet @ @it @ fIem # w9 S
2| & g8 o9 T8 B oy qot g & W Y a7 fet €| weg et usfy @ far
T Pls W MYGR R A8l WAl 2| BH T HH U9 N Y BRI BRI el Dl
feenfader o ferar € 2

ity % g @ (Re-search) &1 g2 Al & 9R 3TeRT STelfT a¥id ¥ @il &3l & | S99
PH H a9 30 axid b AT Wi B U 21 I H Rl 9 R IR IR 3egyd A
SITdT & dif yHifores gamene / sy Ui 81 9 |

afe depAdT TEl H BE ol WY B TH HHAY aRed ufhar € RN e
gReedr /ued fmmt (Hypothesis or Question Formulation) & =™ axa fafa=
RO H uR&ear &1 S /3ax et (Testing Hypothesis or Answer to the
Question) & a8 =py da% UgAT ST & |

ety H ®E Al MY B A< Gd G A BT YART BRA U A D HSR DI IR FHG
foar e 2 |

1.1.3 oy o gR9m (Definitions of Reserch): faf= fagei =1 o @1 &1t 81er
aRTST <) B | SH 9§y aRMmy ffaRad 8-

TSIt R RN 36 PNe U & o+aR, “fhdl Y 59 &) 2Rar § ¢ geaf &
Gl & forg Araurgde fHy T YT SierdT S USdTel d 9 b s & Sl 2 1
(Research is a careful investigation or inquiry esp. through search for new facts in
any branch of knowledge.)

s ud A (Redman and Mory) 5 oier &7 &1ef S axd gY forar ® & 9 o=
it & gaRerd W B 89 g ded o | (Sytematized effort to gain new
knowledge, we call research)

MReT FToremeT et fge (Earl Robert) & orgaRr,” fdl gear &1 aui=, e,
A T 9 I & fory @raRerd Wit &1 @y %ed & | (Research is a systematic
inquiry to describe, explain, predict and control the observed phenomenon)

weR® 3ifRg sifr (Fredric Austin Ogg) = ‘Research in Humanistic and Social
Science’ # foram g fo 2 # Hrwmdl fid o Wadl € ok 21 1, I8 & H© gd # o
forar a1 & S gfg B} Al Hadl 8 3R 81 W | I8 wi| © b sHPI Sgevd AT oA
OIS BRAT AT HH W HH A H A ydTs frar qRad g |”

ISRIGT URIMERI & MR W HEl of 9&dl & & 99 99 & @ & fdem # fear 7
HHdg Ud FaRgd Yar oY B | g9dT Siftd Seew T Rrgrdl @ §9 e den R



RIgTl &I IREAT 8IT B | ¥ dsli<id Ugfd R IMmIRd 8ar & o {6 g9a ey
favqa=ig vd gifore B 2 |

1.1.4 My &1 Sgaw@ (Objectives of Research):

Y BT &I IqaI A Al /S B WISl BRAT TAT A q2l DI Sird /gie BT 2 |
7B AN WES AU W Jpr WAhe B Y WY IR ¥ IR a5 N RN IgRvAr o
qif @ forg o SRt PR ¥ AT g GaaTie gl ¥ | 56 ARG 9 I e T8
2| Ig gorTHd 3R fITeneqsd SHl aRg & BRI $) Fdhal 2| U a1 &% YNGR Bl 0T
fa¥re Ig3ed BT 8 R BB A Igavd FfeRad §—

(i). s9/fasm @& el & g A B TS g6 §8 97 A A1 R Bl
gl 1 IR R va gear A Q1 STRT UK @ ATdTaRY & gR § I Sffdl © | Ags @) I8
ggfd g9 I Sial 9 S g4 & | 39l RTeyg Ygfd & SR A9 fAiRel Ud o U8 W)

S BT AR TGS TATIAT edT 2 |

(ii). fl @ TR BT G WAL AfdT A7 AR & SNae H 519 BEl Bls FHRT
IT wPIAS I & d9 SUDT TH Wil T YA fhar Sar 81 98 1 al qHem= 1 oidl
2 T YRl 98l oI 2 |

(iii). PR &R aRUTHAI & dra AT BT MEIIT HET: Sfla & & &5 § Whfad a1
ARG TRl & HB HRU R gRUH F29d 8 81 79 4 §B 914 3R HB 371
B | 3T SPT U HIAT AT Siiad b forv 31fT 3Maehe 2 | RN Bl Wolhy SHD
gRumET BT 3 fRd H R &A1 79 W@vg 2 |

(iv). aRRfe R =T FRn: s gen aRRftal &7 S 999 &) 9oy IaadT o
I ATEAT © | A B ORE Bl Al ¥ IR UET =18dl & | FROR O™ SR & gRT 8
UE WG T | IQERV D ol [l @ dHRT B MR @) & oy Sl IR &H_AT
3T UGfIH AMIERIT H IR Y& dd TR 9 e & oy fRaR e 81 ' d 2

(V). wfasy @& oI IS T g9 A% 9@ & STWd | AT &7 SHM oW T BT YA el
g1 9@ foru WY yaRerd wuer 81 J8d 8 | 9 vl § dal ofrar ® b sfaem sue
3T BT GeNIdT B | sWfery sfE™ @ W o @ forg UERie TRt @1 segae /oy
AT SITaT 21 SRl & foly, fagaRel § 99y 99y R Hal 3R doll oMl & g

ALY HXh Y g dI UITH ERIRSIG] %l

115 e &7 7ew@ (Importance of Research):

BR Wi PRI BT UAT HE BIAT © | A ARIAT & [JbrT H WM Ud SHA BT Fd
SATGT Hecd T & | AW 3R rgee o wgfty & 7% a1 o Sl & 9% g 2| Sflad
B B & AR B AT § oYy vd I & gRI 8 Icpeedl AN ¢ | 91«‘&' EEISAREIINEE
fogm, Ren, ffeca, Wt nfe ¥ fawal & oy &1 72 21 9IW & U9 #8d
fereforae &

(i) ™ R I9 & @9 § GE—@SH: Y /IHIH S GRT T 99 9 B @Iol a2l
g1 U B gRT Sldd & & &3 I fagM, defl, Wit nfe fawdi #§ 790 - 99 @1 @
Td RM A BT dEdT WA SR 7 | e IROTRawy A UPi | U Asdr gefd
HAT B |

(ii). g e #§ FErd: AFa Siieq & faar 3 999 991 4fAar daiial 3 8 iR
THAID! [Abra § A9 q91 HAST WY /IFAIM B 2| Y U4 AU & IROTHEGHY
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AR Th-d] H I~ BT § AN Theiid] I~ & HeRawyd FHTID, AT,
Iofad Td anfife Sravemt 9eed © |

(iii). T mell ®I & B H SUANI: Sfiad & e° &F (AriTs, onfdfe, Jomifasd, urafies,
gTffies aNTfe) # qremy ferar HHWINY ATl REdl © | g9 GHEE & oy WY g Srguur
ST B Ag@yol T Bl 2| SEERY & ol gFET WR W 9ed UAiEaRvT UgNUl @l HHT
I g 9 @ folv wnRed vd Ugifora® uerei & fdwed domd o %8 &1 31 O’ g
SHEET @ U2 WRA & oIt el &1 1fdd HUST < arell YS!l TR @ off Y&l B |

(iv). wfasy & AT F99 § SUERM: IS AR BTH BRAT & AT BT 3 WIORN |
%aﬂﬁﬁélwaﬂﬁzﬁmmawamzﬁmﬁwa%awwamﬁm
SRl SRl 2 | J&TeRl & fory, AR oY vd sl & sl H urar R § fb 9Rd o
RIférd RISFIRY &1 Y@ SR RIAd A9l § Slerel &1 319 2| safoy wRd | e
RGN B 9T A fAuet @ fou gqam =0 frm N 2020 & ueE @ A AT
faenfeial & wierer fAera o1 afard fear i 2

(V). TSR BT AAid HRAT Sad @ &% & # AR & A A Ud wRismH @
AHeTdT AT IRAHAd] B S H @ forg 9l MY HR STARN BT | SR & forw
USYUT FRIF BRIGH! & HIRT YUl H AT R AT 8l SHHT IIT IR B o1y 41
SHTE ST ¥ UGHUl & 3ifds Sahcol d'd AP [Ael ol fhar ST ¢ |

(vi). A9 ofl99 WR § GuR: 39 UGR ¥ 89 I@d 2 & AMT Shad $I e, 9vd 3R
R d M & fofy IRE WRE & Mg B {6y ST €| Eefifr HH w2 | i s
P TERN (& H SRR BT vART, T T HIRAT B IRT, drchlierd o™ @ oy
G H GRUINT 371fe) | <@ STl 2 IRy I JHA MY I UKl $H & DR 81 dfed
$AD GOUAN & HRUT Bldl & s forg agsy &1 @il ugfa fo=er @

1.1.6 9RiT (Summary):

oM BT AT et fhedl favg &1 T reud= B | WY B gRT 37T A Bl Wil T=qT S
I B e @1 SRl B | URW H AR B By dND TR I I8 8 | Al T T i,
PIfced, GPId, Uelel M (U 39T I S Pl Yhe dRd A | 914 H MY & oY Thar
BT M 3R = faffl &7 9T 89 o o | aaHE | Y @l dsfee ugfa @
YART fham SITam © | 2N &1 dSi=i ggfa deal /garT R SmenRd Bl & | 39 faf § g
@ faveiyor & forv = @iRea fafrat o SuamT fear Sar = | AilReget fafet awmen
(Probability) & Rrgmail &R menRd B1d1 & S i d & ¥ 981 81 o | s @ Al
BT JTG ALIND A D Tp R W gSdr € | e e A § ) g Ffedl g @
AT ST ® olfdhe 39 Ffeat o e s @ 57 el 2 |

1.1.7 I & w99 (Questions for Exercise):

oY W 39 T FES 82
e &1 el ud gRemr ford |
MY B SR FaTY |

MY HT A Tar |

AoOoN-~

1.1.8 ST gwIa /Hewuer gt (Books/Bibliography):
T U RE drR (2007). AR e gfafY SReew ufealRnT wew, T8
faeeti—110002.
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gdied TS, RT3,

Sf. IfA= AT q@ll, (2018). "HMINTG WY 9 AiRF®D,” fddd ghred SaeR TR, Rect—7
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1.2.2.(i). #ife® ¥ (Fundamental Research) ssm w@eiRe @ (Applied
Research):

1.2.2.(ii). avi9rie @y 3R favemumers @ (Descriptive Reasearch and
Analytical Research):

1.2.2.(iii). siwreres oy &R oA @ (Quantitative Reasearch and Qualitative
Research):

1.2.2.(iv). wrf¥& ¥ (Explorative Research):
1.2.2.(v). wENRig a1 srpvarag @ dgif~ae @ (Emperical versus Theoretical

Research):
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1.2.2.(vii). aderor s (Survey Study):
1.2.2.(viii). @ srmge (Case Study):

123 W (Summary):
124 3T & y99 (Questions for Exercise):
1-2-5 gwa /Heier @t (Books/Bibliography):

120 e (Objectives): 39 SHE & FTIT & IWIA AT FATHI—
o Iy & = Rl & IR #
o =T oy ugfdl @ faRwdamRl & ar #
o A= oy ugfrdl @ Sl & v ¥

1.21 uR=™ (Introduction):

Y B UPa, IS Igaedl, ITH TR FHBI B fARarg vd ey H AR T ARk
el anfe & SMER W WY P Pg YPR €| SaIex0 & (AU, {B AT AU fTemar nid
PRI D flU AYAl JUAT HM e b foly WY PR PRd B a9 U HIfeD
(Fundamental) wierer @ed € | s ARId o9 B AT fodl TR &1 & &1 @
forg e Bxa € 99 39 wgeiRa (Applied) werart wEd €|
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9 UM @ folu daferld WHGI @ WRIY WA fHAT ST € 99 39 JoHrHS
(Descriptive) ¥Ear @Ed & | $9G [JuRId STd Ahfeld FHDI BT AN HROT 3R gROm
& 9 T B AR B B oy BRd § a9 39 favermones (Explanatory) sierard
HE ¢ |

Sd BRI H WRATHG FHBT BT TART fHAT SIer @ d9 9 v (Quantitative)
I FEd 2| 39D fARid o wdER # oners (Qualitative) wEel &1 WA
AT & a9 39 UMD I HEd ¢ |

122 g 3 warR (Tyes of Research):

Y B BB A ISR & ohT TN YS9 3 J9F w9 9 fhar S 71 5 9
FB AeaqUl FEfafed § —

1.2.2.()). #fsw ¥ (Fundamental Research) s@™ wgsilRe g (Applied
Research):

9 RISl 9T 5N IgeT B AHAGRE 3T U T4 H g & o Aedrd FRam B
ar I HAIfTs o FEd 2| SEERO & foly By WiiaeR uHl wdfe /gel & fou @
gq AT © A1 39 Aifeld BRI A9d © | §9e [ g e Igewl @ forg fay 1y
M B BT AARIRG WY BEd & | SRV B v AR B FNABR bR BRIHH B for
AT BT g T & AT SH AAEIRG BRI AFT ST 2 |

1.2.2.(ii). avime ww 3R favelwometw @ (Descriptive Research and
Analytical Research): Swrad a¥fiemror AiRkera! A & ST @& MER R fhar Srar
g | JUHTHS ITTT B AT Al B AT H IR fhar SIar ¥ 39 eyl H aar g7
B IR IS oAl & a1 FHal &1 Ao (Collection), vwgeiaror (Presentation of
Data), &<Ia Heai wd fa=ge=i @1 worem (Calculation of Central Tendency and
Dispersion) & wrer |rer 98 @<y qonie (Correlation Coefficient) anfe wiRerast
fafert &1 gt fsar Smar 21 s oremwEl # uReeunnsil &1 ffvr ok St srfard @
g 2| 39D ST M b YAl BT SR ged Bl VAN fhAr o 2| afy ars
IR&EIARI & AT 3R Sifg &A1 a8 df #4491 el {6l ST Aol & | Saexvl & oy afe
faemi & < a1 <1 9 Afde gt § igd urdie & 9= ARie fdR ¥ AT AE sHd i
&R B forg aReeqlt @1 fomfor ik Sifa fasar o wadr 81 wReg faf= anf & fenffa

B T UTih] H TR T 87 SUPT IR (AU JIeUIT P I I |

fIveyoTeRd Stedl H Ur: R 27 BT SR WINN ST § A1 BROT R GRUM & Heg
|y WU fHar Smar 7 | g9a fog geera: g fawersor (Regression Analysis) wd
RS fagervyor (Factor Analysis) senfe faferi &1 wanT fhar Siram = |

1.2.2.(iii). siwrere ¥ iR omeAs @ (Quantitative Reasearch and Qualitative
Research): Swigd afierer o § ygad GHal & SmgR W) fhar wirer 2 R enei
TOMICHAG FHDPT BT AT BN § SH ITUHIHD ey AT S+ ToMcHes FHel BT T gieft
2 S YUIHG WY H8d & | FHDI DI YPid § A<R & HROT 59 QA 2Nl H 37T 3felT
iRy fafel 1 T B & | SETeRer @ fory SRt Ao il F Prel e @ W
SR O B AOET B A oD e H WRRAT & DIfc 98 F=Y [oTd AT
O Y ONH BT TUET Bl SR © | BTl AIR[D! H UTHS FHBI Bl HbrAD o
PR W SUANT fhar ST |epar € |




1.2.2.(iv). yRf¥® / smavomers @ (Explorative Research): 59 avg @ ol # @18
FREd ey < @1 oMU FE gfedvl 9 FART &1 i gsdid $I Sl § | 59 a8 B
e | 3 fshuicd Rl @ folv oMuR fAetar B 1 SerERv & folv URf™% &8 dRg &l
S gsdrell & STANT fifbecgd fedl SR &1 9le UgdarT UG Sollol B & folU ddl
=

1.2.2.(v). WENRiE a1 srpvafig wm dgif~e o (Emperical versus Theoretical
Research): uari¥ig a1 9aiig oY H Idclichd HBI b YANT dxeb Jd Udford
dgifae ArgdRll / uRecmsll &1 S & IRl § | 39 [9ua dgifdes el § g4
yaferd RIGTl &1 MR AHax A &1 IR&GedRIl &1 fHfor far Srar 81 Iereer &
fog, @8 Sl W gaR # fAd W Rl & yanfig a1 rgwatig sraas (Empirical
Study) @& 3MER WR I8 fAd T @1 & b “WRa ¥ o a1’ ¥ S o |

1.2.2.(vi). smmeres @R femeres o (Inductive and Deductive Research): 3
T faftRt JHIRa &7 MR B | MTHATHS oY fafy § fel) fa9y gedr & rms &
IR W THh A Rigrd &1 e fFar Srar 81 Seery & folv R af e &t
IEledl @ MR W 89 ded o fb 9Rd el & <o afed & 91 yad 21 o9
faaRa fmaTIe oy fafr & gda=g a1 Rig Rl @ R &R &A1 fa9y gear &1
eI o ST 21 IR0 & forg, gferd fell e H e Y a¥iel & JMER WY
RN BT UBATEH BT IR Bl © |

1.2.2.(vii). \deror spgaet (Survey Study):

1.2.2.(viii). &9 /ga—smeag (Case Study):

1.2.3 ¥RiE (Summary): m—waﬁq@% Igadl Ud uRRfRIl & IgaR A &l
Wwﬁ@?ﬁzﬁrwm fhaT ST ® | 6Q|5<U|$%ﬁm5ﬁawmaﬁaawﬁfﬁr
qui BT BIAT & dd quiETdHs Iy faf &1 5@ fhar Siar 21 59 fawid S99 @1
IgaYY Tl BT fATeIYo) AT BT & 9 [dgervonare e fAfer &1 vt fhar Siram 2 |

1.2.4 3 & w¥ (Questions for Exercise):

1. I B guiFTHD Td fAzeivoneds Aty § @r 3idR 87
2. 9T @ IRHATOMHS Ud T[oreres fafery # a7 sfaw 27

3. O BT Hiford vd JagiRe fAfSi & w7 3far 27
4. 9 BT Fderor fafdy &1 goia & |
5. 9N B IMTHT Ud A= fafdat &1 goia oY |

6. ITIaRTg IR AgIdd oY fafdy § Fr iR 27
7- ga—aregae fafy &1 aoie o |

125 J&I& /i &t (Books/Bibliography):

T U RiE dmR (2007). EMEINTG oY Ufafd) fSxwemr ufafiT wsw, TS
fa&eell—110002.
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URE A G (1999). “IIIELE URTY,” ICH HEHRU, &l AR JFATS  FhTeI,
BRAIed TS, RT3,

ST A= AT q&oll, (2018). "HMINTG WY 9 HiRF®D!,” fddd ghred SEER TR, Rocti—7

Al I T &, AR (2010). "UATI Td JAAT fa=m=” Ess Ess Publication, New delhi,
110002.

BRPWT Irad (2016). AHAISTIS o B AT, A ufedaea, SIQR, A8 faeel, IR,

TaTeTel, Pt |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

David J. Luck and Ronald, S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
hall of India Private Limited, New Delhi-110001.

Fred N. Kerlinger (2012), “Foundatuion of Behavioural Research” Second Edition, Surjeet
Publication,Delhi-110007.

O. R. Krishnaswami and M. Ranganatham (2008) “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

R. Panneerselvam (2008). “Research Methodology” Prentice-Hall of India, new Delhi-110001.
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¥us (Section) —1

315 (Unit)— 3
== o @ faff=T =Ror (Steps of the Scientific Research):

sas o Havar (Unit Plan):
1.3.0 3w (Objectives):
1.3.1 ufR=™ (Introduction):

132 fasm vd d=nfe semyw Ay @ fa9wad (Characteristics of Science and
Scientific method):

1.3.3 Jenf® o @ faff=T =Ror (Steps/Stages of the Scientific Reasearch):
1.34 9RiE (Summary):

1.35 3r=mE @ weq (Questions for Exercise):

1.3.6 SN geaa /Hewu &t (Books/Bibliograhy):

1.3.0 3ge¥g (Objectives): oM 10/ @ 1e0d9 & IURIT MY SAHI—

o fI5= &1 fAeyaret &1
o IS S & faviyaral @ |
o Je Wy Ugfd & A= ==ol &1 |

1.3.1 k=g (Introduction):

IS & AEfH T # FM, aHNS Td Ao &1 R g g1 amm it # fagm
foft ff fovg & IR o fOOIy vd Ppadg /IaRed o9 2| A &) dsi=h Ugfa Teaf uq
AT TR TR UH HHAI: FaReTd Mg Ugid & NIdhl SUIRT Silad & & &9 H © |
Jemfe sreuae ugfa & faRvart & o= @ forv fasme ud dsnfee fafer a1 fawredmsi &1

ST 3Ma9Td ¢ |

132 fsm vd e ormew Ay & fAdwand (Characteristics of Science and
Scientific method):

e vqd denfae sregaq fafdy &1 fagwane fAe=ferRad 8—

(i). efdmar (Rationality): fasm= & ard afdbe B €| S+ Wra-mel &1 Ag@ &1 gl
2| ISRV & oy, P & U H T 7| ASh W Gfhd AN & UIed R A GHeA
PH BT T IR HRAT WRY B oIy AMEP & | 396 AU A H Ps TPR Bl
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st Argarg | vafera Bl 8 R wrfed 98 far S waar 21 3 9 ge e
T AT IRd H | SaERY & oIy, 3MUe iR g uRari § o iRkl &
ST IR I SRS Se—hd Ud d3—H4 dfl UR—FGIR T & Fah § ISHI oI Tt
T2

(ii). Tegmemar (Objectivity): g &1 il a8 € & fagm= @1 gfic § a8 9
| @ folv g A Bl & | 39 AU fdquRapdr H fbdl At &l 1T ferT afdaal
EIRT AT AT TRIDb H QT T HeGH [T ST & | IRV & oY, T avg bl F9l AT
TH HEGH PR © URg [BAl Hiaar Bl fef e AT AN AT T T & |

(iii). gear (Accuracy): T fas= &1 9 & | 39 YA 9 O9E 9 gaar &1 Ry
O URIT ST 8 | SRVl & oy, uared &1 fafr= oraversii &l Ardq & folg A did &
AMG IS FiRT fhy Y § | S IfeEr WS, ©erE, M 3R W & 1ef |r o
& A= @t d A Ygar 1 0T 9 Sl 2| A9 @ R AT ddd O Bl qorEre |
afe Sfiad @ &% & § Yol BT YA fdbar S 2|

(iv). gewrar (Neutrality): fasm &l & uer 5 g 81 @l & diod I8 T Uell &
AT JI BT 7 | a9 Tad T8 AT IR {e AN ST Tod SUANT FR Hahd T |
WW%%@WWW$WWWM@|%I\3Q|S<U|$WWW
A fasrell § gl & SR Herfaarere R W | e R 9 aeiHe fafyr | fey
eETal & U SRSt # ) Tk &7 o7 afefEd g € |

(V). = /gefar (Consistancy): fas # wernf¥icg sferar gEufadr o1 dcad g8
SHUAT AT THuT B ReRar 4 8 | IR0l & foy Afe,

A>Bdar B> Cgda A> C A 8rm|
(A is greater than B,and B is greater than C then A is greater than C also.)

(vi). ymifrear (Observability): fasm Teai vad yAml oR 3erRd gl 2 | Sarevel &
foru, diel @1 8 WRT Y8 SR AN e & folv ST &1 mawaear Bl g | afe 7ot o
R Uil @1 98d Al 9@ RiaE T fear ST € 99 9 @ O € | 3 avE |9 dEe
fafr & fu U Myt G yHfre B 2

(vii). srgeifasar (Predictability): fasm # srggei & smgR R dfdwy & R H 9a
A TR ST Fehall & | 980 A UWHDBR] BT Iqad & A & IR H A bR
IS Td e ST 811 © | U H d=ne fafd a1 gan & & H yEferd © |

(Viii). gderofiar (Testability): fas= 78w ol &1 S1al 761 © dfed g9 del 1T 914
P ST Td URET AT 2| de o Al @ 9ew wewygel foRmar uReeannsii @
aReTtT B | 39D R W & URMIEG Fheumrell o gfe s1rar wed fhar Srar 8 | Serexo
& forg, = oRRefrl & ol avg @ @Md 9 W) @ A7 § HH ol ® 39 91
B IOIR H I& D BT IR AT B 731 & FHDI & (A9 & MR W Aifdd b
SIS

(ix). =m@ar (Generality): fasm= w#, s vd aRRefl & w wderdt gar 21 i
I &1 a7d 8% T8 W WY W AN Bl © | SRV § (Y, RIS @l srguierd |
3T &1 STl & | $Hd MR W Al W # U IR SUSRel &1 JArT fhar Sirar 8
TS §RT T BT TS AR & STaRAST H BICH AT DI gSITAT ST & |
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1.33 d=fwe oy & faff= ==or (Steps of the Scientific Reasearch):

Iefe g & A= =Rt fA=ferlRaa 2—

(@). o & favg /wwen & g (Topic/Problem of Research): dsnfie @i @r
UR® MY & oIy SuYgdd AR & g/ A Yo BIAl © | dLId WY b oIy e &
gAd & SR Rl o wfY, e Y & Sgewd, vy &1 dgw@, fovy ¥ |
AR &1 IUSIdT, Y & U g a2l /AHd! &) ST 3N BT I Y@l ST € |
Yy & v &1 g A H fRivEl @ werg o ot STl 2

(@). oy & T afdd &1 s@aida (Review of Literature): o &1 9=ifda e
BT e dclih UG eI MY P &Y IR & v SuInf) g1ar g My & v aoar &
A B H, WY & oy uR=AT/ sfoRaAr (Design) dIR &R |, oY & fofg dedl / FHai
B Fhod H, RGeS & Hior § dor urd frspei &1 fAvewor vd fJar fawst oxa &
foru ot oy fawy & Fwfdd ARl & egyT BT SYART BT ¢ |

@@). e ifwe /yRaer &1 fAmfor (Designing of Research): dsnfe ey &rd #
AT & FAId g /U0 TAT IGeedl Bl TF PR ol d Ureard AR Afbed / IREAT Gy
S 81 S9RI BRI WY Bl Ueh [l¥ed feum yem wxar 21 faslt oft denfRe oy @
FaRed Ud =RUEg did H R/ &) & fog gd 5 FeiRa & T a1 a1 & S
BT I DI URAAT BT ST 2 | b 8] e YR nenneft & forv Arfesie &f o dal
2| SH® AN W WU b SRIF SFEED Il I g9 Sff Jobdl & al oies] 91
gedl T8l ¢ |

S WU H WY B UG B AR UM (Y, gEe fou Swgam =R, ST 9wiRd
IREHOY JAdT 2 el DI IR $HRA & A1 A1 g & §aY, Ulcrergq el va
U AiRkAD! ARl &I I PR o T |

@@). sifmel ®1 "@ag (Collection of Data): @y @ 9 =RoT # oy & forw q=mdr =i
FHTRRNGHT /Afded & AR U™ & folt FHal /qell &1 Hdhed o_d 21 s forg
ALYHATAR Ufdael b1 gmd, ufcasl & 3MepR &1 iR don Suygad ufcrerd ey &
TINT H AR ST 2| 3d H HHDI & Ghod & (oY UG Ui ((raclid, AEhR,
HAETOT 37I(S) BT UANT BRI Y FHDBI BT Hebel [haAT ST 2 |

(s). sffmel @1 fagawor (Analysis of Data): s @Rl # Hafera dH®l &7 favemor v
A B Ry U fHAT SIAr g HHGI B A%l & IfAid @HGI BT URARhRUT
(Processing), affaxor (Classification), srefiezor (Tabulation), ey ges=
(Graphical Presentation), @ sramar S99 fa¥re 7M@) ol 2| fa¥re ot |
et ot (Coefficients) @ fad vd saw ey e fosam i = |

(@). ufdes AR & (Report Writing): wma & siftm a=or # gfides / Sdmast AR
fhar ST B | S WY @ WHRg 91al ! [T sreml | faaiiord wR foriRea xS daR
forar ST 21 fore ofd # oy & Ui dedl & QMR WR gIId Il WS @ st onf &b
Wﬁmw%ﬂmﬁﬁaﬁmﬁwﬁmwmﬁmﬁ/ﬁmzﬁﬁﬂﬁ@ﬁEﬁﬁ
BRI 1 57 STl SE %Wﬁmﬁ%aﬂﬁmwé‘l oy vy ¥ wHEEd o=
QI 1 STTeT e gadr eNgdr | e (AT AT § SAPT [qaRor Fewyer Al H 3T
9 faar S 2
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134 3 © w99 (Questions for Exercise):

1. At~ sregg fAfy & fadedrd gan |
2. Jef=rp 2T & fAffr= a=oTf &1 goia o |

1.35 J&I& /A g (Books/Bibliograhy):

s U Rg drR (2007). AR e 9fafY) Reew ufalRnT wew, T8
faeell—110002.

URE A G (1999). “IIIEL URTY,” IACH HEHRU, &l AR JFATS  FbTeI,
BIcd s, 3RI—3.

o

Sf. M= A1 J@Sll, (2018). AT WM G HRLD,” fddd UHRM SarER TR, faeell—7

Al A Ud 6. HAR (2010). “WerTerd va oA fasm= Ess Ess Publication, New delhi,
110002.

ERFWT G (2016). "AMINSTG e HI AR, ad ufeader<, AR, T8 fdeell, SR,

aTeTel, DIcTehrd |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

David J. Luck and Ronald, S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
hall of India Private Limited, New Delhi-110001.

Fred N. Kerlinger (2012), “Foundatuion of Behavioural Research” Second Edition, Surjeet
Publication,Delhi-110007.

O. R. Krishnaswami and M. Ranganatham (2008) “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

R. Panneerselvam (2008). “Research Methodology” Prentice-Hall of India, new Delhi-110001.
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gus (Section)—1

18 (Unit)— 4 amifoie srgaur; orf, 9er v STffar (Meaning,
Types and Importance of the Social Research):

a1 31 wwar (Unit Plan):

1.4.0 Sg2w (Objectives):

1.4.1 =™ (Introduction):

1.4.2 |AIfoT® JrgauT=: oref vd uRvmei (Meaning of the Social Research):
14.3 TSI Srgaa™ @& ybR (Types of Social Science Research):

11.4 GEIfoT® SfHu™ @1 SuAfrar ar #gw (Utility or Importance of Social
Science Research):

145 ARIT (Summary):

14.6 3™ & o9 (Questions for Exercise):

147 TW& /Ao 9@t (Books/Bibliograhy):

1.4.0 Sga%g (Objectives): IdHM amg & egge & SURIT MY SIHI—

o WIS ATHU T 37 |
o MNP AU DI HE<d / YA |
o NS AU & UBK |

1.4.1 9R=™ (Introduction):

IS & R BT AR 3 IR R AT AR WISl BRAT 2 | §AR Ueal H by Fabdl o
fh T IR TH /@IS & Bl Bl HfH TG T AFER IR IR 396! gt 3frar gur
PR YEAT AMRY | IR IR ST /I B BT 0 el T 3fe T e fafer & ganr
=

A @1 Ugid RN 21 I8 Ui I 9 Td 30+ AR & AR & oy gHen
GATARA Y&l & | A% Teb AMITh U707 & | AT A1 gavell Bl Yge DR & [y
AT AHINTG FHRATA BT G B @ forg 1 FHIm IR Bl 2|

A T & [Jara # fage vd aerl @ 999 1f¥e e & 2| aft fagm &k
Y BT AT AT S [JBM BT AER el SMY Al Sffcredifad T8l 8l | e Hel Y af
fm &1 SR Al Wy Ud e & 2| fdsmd 89 e vy # =aRed Ud hHes Iegdd
UG UG HRAT B | AHINIG &5 @& Ul & SR @io & HAdg Ud gaRed YT @
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AT 7

AHITS T BT &F Ad & AHING (AFd) Siiad & gl R FARIsl d6 HifHd
2| 3% Ffed @ Afdad @RKIRS R AFRIG) TSt &1 W egye et fhar omar ® |
9% 3w & forg wReme (Physiology) stk s=ifas= (Psychology) S erert fawy
g |

142 gAIfoe orgaem: e gd gR¥mmd (Meaning and Definitions of the Social
Research):

AHEISTD IR & I~ qAT AMISTh FHRARI BT G & ol I fega= fbar Siran
2 DT ARG A ded & | §R Tl H, AHIfie I U Jei+d 3ead+ g ®
RTa®HT START AfSTe gl & wWy § TdE 9 ARfd &, dn e s\ @t
AR axA & oy v i 2|

gafore srgaer @t gl (Definitions of Social Research): fagei = dmifsie
Jrg¥u™ @7 frHfolRad wu o R frar 2 —

@ & AT S IR, HHINIG R b i Ao 8 RTadT Igaed dfdhd iR HAdS
Ugfordl gRT AN Tl BT V0T Jrar YR qAl B GATRIET T I U W dred
IIHAI, TR, BROT Higd ARIIAT AT Ih] FeAoId B dlel wHIdd | 61

feeryor &HeT 2 17

AOR & AR, "\ "l g sl & gy # TdE g & wifid & fog fay
U IR I DI & AMINTD A Hed © |

S & AR, “UH A1 I8d dldl ARl & Sigd H fhanfia srafifed ufshareti &1
JITHY & AHIIE e B |

AT 3 B # fher (1914) 7 @1 € 5, amifore o e amfiTe ger W
TN &I S dTell U FdgiRed SR YUl 8, RTadT Igaed Gl 91 &1 \HR
Jrerar fasdl uramerdr (Hypothesis) &1 wieror o a9 deai @ @t a1 fafi=t qeai @
g I T BT @ISl BRAT 7

14.3 FAIfoT® Srgaa™ @ yaR (Types of Social Science Research):

qrToTe s & faf= fawal &1 dve & AMifie srgaere fhar Siar 8| g8l AHiioie
MY W AR FESideE & A Al & sid WY Bl 9 2| A9 U AN
yroft 21 A Siad & T @l aid FEeifaEe & s et g 2 |

QMY B dAMTh T UG B A9 & A a1 srgda™ & folg TR § o Il 2 |
Jefe ggfa Tl vd wHor R MEMRd Bkl ® JT 39H Ue RTd wwdg ud eraRerd
gfshar SR STl 2 |

AT T AT A YR & TR gHH g7 g URelH fhar Wi 8| SRy & forg
IRJIRT Ay # WRATHS FHBI BT ST AN BIAT © S9felU 1fed favy & oy & &

fog srifafy (Econometrics) &1 st & Us favy & w©u # fAaRia fear mar 2
IR IR RIeARRs # UMD 2 12T IJHe™ Pl Ao Qa1 Sm 2| 9 avE
AR H Wy dR & forw |AIfAf (Sociometrics) @1 e fhar war @1 AN
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foe @ Rff= vl @ o sl § Saa dHal o gsfa (Nature of Data) @1 & 3R
Bl 2 |

W I & oY &1 §9 @ I9e ufgd §RT U & IR WOl Bl & | AEIdh ARl
@ I, UPHfA UG Sl T wufafa & omuR wR fmforRad W U Wi g

oM B YFHIT & IR TR AHINIG T & I UHR e

(i). Aifere amiTe o (Fundamental Social Research): s& @wg & @RS e
H amifSe Siiad @ gedRll & wwy # Aifs Rigidl @ ol 3 a=fa e fee Sma
21 39 ATEUHl BT Ige¥T T M B GIol Td R dF $I Ifg BT BT & | F99 B
| W Siigd oI Ud #gd] deeldl Igdl & e @ gl @l o denfaa fhan
SITAT YEdT 2 | Sarexvl & fof fafi=1 sreienREal (wefe, fRed, Sgedd onfe) o SuHiadmil
& FIBR DI JFIT B AN & 199 31yl g &1 @iel fhar o |

(ii). =ggeRe @ (Applied Social Research): waeiRe Musrt & gRT dgiias
e YT S BT AT Silae bl YRSpd B & [y IUIRT AT ST & | FI8TRD el
BT Y AT Sia $ FAdelRe Uel I BT © oAb SUANT g Sl & GHRATST Bl
B DR D oY fhar I1ar 8 | SR & foy A4 & Rigid & R o Bl a9 I
Bl 8 AT U AT ATURT SH BRIGHR G ofd @ oy d 9fasy H S gig B Tl
A 99 O 2| AT SYHIGT Ud ARy A1T e srerdr g & IR a8R $d
g

(iii). fparew wmfSe @w (Functional Social Research): s@ wdmifoie o @
st &1 AT Afds @1 Ao, ARl vd SRisd 990 @ fon fdar Siar @ 99 0w
DI fharHs AMISTS A HEd & | SRRV & oy IR H GFI 999 W e emanT
I PR U ARIAT T © o7 MR W QR e e # gaara fHar S
=

144 WIS gEEE & SUAfrar ar #ws@ (Utility or Importance of Social
Science Research):

g BT H ATINTE S I §Rd o IR JMEYME HId H g iR ddbAra &
95 EWIEY & HRYT I8 & Ufafed Sifed 81 S R8T § | S&IeRel & foy, ureie &rdt H
A STl § BT AT | 919 AR GReT & ATl ST blg far a8l off | uRaR, ResR,
gA—FH(, UQls, RISNIR fe &1 Plg JqERO fAbfid e g1 o | drefiork H 8k 4R
Wwwﬁiﬁmgsﬂaﬁ?ﬁj@ﬁaﬁ%ﬁ$maﬁmm(wﬁawﬁﬁmw
AT, BRET, F1, Gferd, ARG & e Mfe) a9y | 3t & SMeferer o 5 et o
gae 3R oI doll ¥ 98dl & 21 VA # g9 9ot uRRAE &1 e, Jeia 3iR
A o & foly WIS W &1 #ewd o1 98 1 2| FHifoid ol oIl & |Ag #
Af® Shaw &1 i 99 1 B | Ao W @l ST &R W@ fefaRaa fasgel @
W BT &

(@). s @ fou sfeR® d@l # ugEE: 9HIRTEG el & gRT WA # vafrd
Jfgfaeardl, wiedl vd HAfTAT BT Ugady g% d)+ H el Aerd ¢ |

(b). I & o™ # WeRE: IS WM & gRT §A & o9 # FRaw gfg 8t 2
RTA®T o™ AT & Al a1t &l fAerar 2|
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(c). T & IT® I H WEWE: ARG W A & AT Sifee ugegett @
I eggs a1 2| e frepsl & 9 T 990 €1 39 YR WX ifadl 3R

; .
HRIHH G- ST © |

(d). ISt TRl @1 wiisardt = # Jee: dsfe ugfa o smuRa arfre wiwit
@ R 9A% & AMISG decl@al & dR H Qaigad ol Sl 8| §9d dold  3difod
gearal o R a1 AfFd &I ST Adar @ den aifed dgadl B Uicdred fhar S
AT B |

(). AFITT® AT BT R B A Wed: IR o <2 # e raAmar &k ot 4
DI S TS 3R AP §R B b IUF G H 1 AHINTS el BT Agayol qfHDT
g |

145 9RE (Summary): 59 e AMIfSe Ul § | A4 Siidd bl gars wu A =l
IR SH@! TUrEdl H IRIR IR & foy =aRed v fey o €1 ga9a fag e,
Farfdhear, JISTR, AUR, GReTl 3AMMS B aeefl & Sl & | Ffdd, AN AR ERBR 3HD
AEdqUl Bfedl €| AFG Siad @ &< a3 H IR W IO Bl § | 39 AAIRl &1 gd
IR WY & 1 MM WioH & oIy arfoTe I & fhy S & | AT o it
% forg ft denfee oy fafdr &1 v fhar e 2 )

14.6 3™ & o9 (Questions for Exercise):

. EITR 2N T T AHSI 87

. AT 2N T gRATd B |

. ATEINTG Y b STAAET IaTv |

ISt 2 & fAf~ PRI BT 9o B |

AW N

147 SR gwae /"ot gt (Useful Books/Bibliography):

T Ut Rig drR (2007). amfoie e Ufafd fReawr ufalR¥nT wew, 8
faeel—110002.

URE AT T (1999). “IITELE URTY,” ICH HEHRY, Al ARV JATS  UbTeI,

eRdied TS, 3RI-3.
Sf. M= A1 J@Sll, (2018). AR WM T ARLD,” fddd UHRH SaER TR, fQeeti—7

Al A Ud 6. FAR (2010). “Wererd va gaAr fasm= Ess Ess Publication, New delhi,
110002.

BRPW RMad (2016). "AMINSTR 2y &I Al o ufedderd, SRIQR, 93 feel, e,
T[ATETe], PIBIT |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

David J. Luck and Ronald, S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
hall of India Private Limited, New Delhi-110001.
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O. R. Krishnaswami and M. Ranganatham (2008) “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.
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gus (Section)—1
s@1g (Unit)— 5

FHIfoT® fas &R gg e & o # s (Differences Between
Research of Social Science and Pure Science):

a1 31 wwar (Unit Plan):

15.0 Sgaw (Objectives):
1.5.1 =™ (Introduction):

1.5.2 gaifore fasm &R g€ s @ o # s=r (Differences Between Research
of Social Science and Pure Science):

153 ERII (Summary):
1.5.4 3r=mg & we9 (Questions for Exercise):

155 g /Heie gar (Books/Bibliography):

15,0 33w (Objectives): adaM A & AR & SURIT 3T SIHI—

o g fas fawg & wier &) fagwami i
o THINIG A9 f[Avy & o & faeIvarsti & |

1.5.1 aRR=g (Introduction):

g fagm (Pure Science) & sidiia wifde fasim, xara= fasm, Sia fasm, siaRer fasm
st faw enfie &1 €1 397 vt # wgaRera yamremenen #§ weeri (Experiment) fag
ST 2| 59 fa¥Id amEoie fase & Sfdiid S1eiems, oI, HSIRS, Ydee
S, AT, ARSI, AifasT onfe fawg enfae € €1 g9 fawal # wwerd (Field
Work) faf=r uReforat # genr fafi=r &=t (Field) # fovar <am 21 ot wifRer & fawad #
e & forg At fagemor (Content Analysis) fafer sro=mft St 2

ariTe [ &R g fag & fAva—awqgell (Subject Matters) % =R 89 & HROT
ST Uga e Al § A Bl ok BT 2| Ye fae | foiia awgen (Objects)
& UI-gH BT A fHAT Sar & Safdh AHfre fasm # Aa vd a9 A et @
AER BT eI BT ST © | 39 a1 e fafei # fFeferRad oR 8ld & —
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152 FAIR® fasm iR gg fasm & e # s=e (Differences Between Research of
Social Science and Pure Science):

s R iR Ig ReE & o § PrefiRed omR T o &

IR BT IR g€ fasm SLISERCEI
A D UP | YE A DI WH DI US| AEIGTD (IS DI DI TP
(Nature) Bl B 3id 39 | afdaa (Subjective) gt &

TG B

el # afdara ol @
U el Y8l & | SETER & folg,
TE—Aeed S Ul & IR
fey v faweat § 9 B d &
BT & | wemeff w8 SR @ forg
QT 3 9T FHAT & I Teld SR
& o 3 |

gegradr (Objectivity) &1 gt
uge] arfdbawar (Rationality) &1
%ﬁj}rﬁ%ﬁm“aaiwanmﬁa

I

Jfd b NIRRT | AT
fooly &1 guTg YEdT B SareNvl
& foru, guiTcH® UwAl & SN
P = B Rl gRT SiteE
TR 3T 3T b AU o Fhd
=

aEfsie fasm= & favai § do
P SN AfdaTd AR AR
Tl BT I 3 S 7 |

AF B [
(Format)

g foom & fawal 4 wieer
garrenensii (Laboratry)  # @er

g I SUBRON & 1
fopar T 2|

T fawa § e eF
(Field) # fear <mar g
A faga & el &
for w9 o fafr= Tt @
AN UHA B A 2| D
U wyedt &1 wue & fAfas
g3 H ST T ® |

for=or (Control)

e fagm & euer o FEd
gRRefaal & fear 1 Gedr 2|
ISR & foIU wIRTIITSTR |
T Ud 3medr ofe &l fRifad

fohaT ST FehdT 2 |

2| Safd ol ardmaRo & a9
3R arear & FREBG T8 fbar
ST | 2 |

(9

AT
(Assumptions)

g A9 & WAESR  UEThd
B AIdrell W SR B d 2 |
A=A &1 BH JHERN & BRI
o & el @Y Agedr e
B 2| SN & v, 9w
TEE JAT 9™ W AE BT TH
fad gg8rR &1 8|

e fdsm @& e
AUETHT  JAHd  A=ARI W
JEMRT B & HAFIAWRI @&
foeqa AWl & dRU UM @
fersepat @Y Tuddr 3rfde B 2 |
SRR I I I LS T L Tk |
AT H STeT T YRR T
Tt foar ST |

(Repeatation)

g [A9F & AEeRl Bl Uh
ffga gRaer 3 IR IR gERmET ST
HHdT B VAT gEfoll A™d 8l
T § @ife fage @& euer
garTITernstt ¥ Ry o g ovad
Jiavtd aRRefaal &1 T dxe o
feraif3ra fopam S e 2

qHfTe  fasig fb oerdral &r
g & fog uRdw @l
ReR /Af¥ea 81 fdhar S Addr
2 wife wEiye fas= &
TN FASl H el U9 wad
gRad-eliel araraxer | fhar S
21 e ffa =8 fear o
TAhT B |

gear (Accuracy)

g e B Dl H o B

IS A5 & INedr |
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DT 39T

ggar ol ot 21 v gdfery
IR B U wife fasme &
MRl H IHd SYRNON BT
yqNT fhar Siar 21 SeeNv &b

3UeTTHd BH Ygal I S © |
T sﬂ?ﬂQ BT §  Rifdb
qEste s\ & el #
TiRegs! & fafsal &1 wanT fear

fou WS & @a @ SE W)
Sd QUG & gRT fhar S
g

ST & RH &R ®WR W §HY
Fedl @ e o '@ 2
ISRV & oY 980 | TG
TTed a8 Ul & d & |

oyt Gal
HTATITDHROT
(Generalisation)

g fem & uwenl o st
&1 g (Generalization)
fbar ST aoar g | eifd fasm= @
MBI B T 8 T8 IR &
A AR B © | IR0 & forg,
GlE 3RS Bl Pg B bl A
ST 8 O R IIHT SYANT &
SHTE fhar 1 AT B |

ot fdsia & wger™l &
st BT JTHT=ATHROT
(Generalization) =& fear i

IR w99 d% T AN B
gaifelt gmoie fas=a &
RIgrd IR IR Fenfd fev S
=l

153 ARIE (Summary): IEifore s R g A9 & fawai &1 gafa ﬁ? B

2

mmwsdml%naﬁ@ﬁﬁﬂﬁaﬂﬂﬁwﬁmﬁlmwﬁiﬁﬁﬁﬁ fawat & o =Ny
DI AP A b1 g fear Siar g fawe & fawdl | g ofla awgell b1 swea
fpar S & Stafe Ao e & f[awdl § 99 vd /=i gR1 AT dwemsti & ar H
e fohgr SIar & | ek A1 91 ® 6 s vy & oy & eyl H omegd aifdw

AT Ry S B |

1.5.4 3r=mq & we9 (Questions for Exercise):

1. IS M P ARl &1 Sool@ oY |
2. gg e & My 9 faRivael &1 Swog a1 |
3. GHIfoTe MY IR ISe MY H w7 IR B2

154 T /d g&@t (Books/Bibliography):
Td Ora Rig dR (2007). amfoie ey Ufafd  fSxeer ufafdnT wew, WE

qoell—110002.

R A1 X (1999).

BRIed TS, RT3,

<. fd=s 1T g,

Al o T &, FAR (2010).

110002.
RGO ad (2016).

aTeTel, Pt |

(2018). "I 2T 9 AR,

"I RT3 HWHRUl, oledl ARV YAl YehIg,

[dded UPHIe STaTex TR, qeell—7

"gererd ud g fas Ess Ess Publication, New delhi,
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C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
hall of India Private Limited, New Delhi-110001.

O. R. Krishnaswami and M. Ranganatham (2008) “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.
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gus (Section)—2
s&rg (Unit)— 1

o wwT &t &ef, vd g (Meaning and Sellection of the research
Problem):

sas o Haar (Unit Plan):

2.1.0 S (Objectives):

2.1.1 9R=™ (Introduction):

2.1.2 oy gl @ yeR (Types of research problems):

2.1.3 ¥y G & gAIT I Harct (Criteria):

2.1.4 3 T 91 fadward (Characteristics of Reseaech Topic/Problem):
2.1.5 ¥y TRl & W@ Wi (Sources of Research problems):

2.1.6 ¥riwr (Summary):

2.1.7 3 @ 9 (Questions for Exercise):

2.1.8 SUER gwae /" @t (Usefull Books/Bibliography):

2.1.0 3ga¥g (Objectives): IAM a1 & eI & SURIT M SAI—

o I WAW AT vy & wed &l |
o I HHH B fARIVATRAT Pl |

o I WA & A Bl UlhaT B |
o I HHRI B UBR B |

2.1.1 gR=a (Introduction):

oy B FHART B ey &1 fawa (Topic of research) ar =ier @1 @fidss (Title of the
Research) t ogd 2| oy &1 9iiYe wd®, wftra, wrdt ik o &1 &1 afifdfed s
I BT AIMRY | TN B FERT BT GA A B d1€ B MDY B BT IR BT AN
2| T B FERT BT g qEmef & eggd, {&ad /799 Ud dedariied], o & ®R W
R BRAT | A" D FHRAT B A H ARIvEi /e el o delrg W ol Sl 2

oY BRI BT AR fHAT Uo7 A1 FHR 9§ € S B © | el & w9 H e g @
fSR1 o1fd &1 & forg 98 fAwa &1 89 e aRar € | JEgdd @ Ywald Y & Ay
AT WY B FERT & A<D g | Bl & | AT DI FAAT 3R MY & U H <R 8 |
MY B AT AT v &1 gog we & IR F fHAr oar @ wefe oy & ueel &
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fmfor oy & SRl B R FRA > forw far T |1 Wy @ ofd # qedl @ favemwr &
IWRIT A T b SR 9T fhU 1 2 |

semeff Ar A1 R UeH BT SR SIEAT arsdT ®, Rl IERAT BT FHE $BRAT dedl ©
3fergr fordl AU AT Bl g <1 dredl 8 | Blelifd @4l Ul b1 9e U= 3ferdr 2mel
THRIT A8l g9 ST AbdT & | Dls U9 IT IHT Y & Db & AT 8] 3] WL B
% forg wmerll & f[wg T vd WY fAfeRl &7 SMeRI 8 @12y |

e WY & oI STad FFRAT BT FA1d IR o1 SN iR IqD WHY 3R IHA Bl W
PR forIT Y A1 AIBRI A 81 Sl © | 9" & &3 § I8l ddb $el ol © fob "GIaed

AT BT ST GARTE gt &1 & oirar 87 (A problem well put is half solved).

2.1.2. I e @ ybR (Types of research problems):

QISR faem H e & foy uygad wawiei &1 =feRad aftrl | fawifora faan
ST B—

(i). smeifie w9 (Philosophical Problems): 55 dkg & S9RI aaiRe oq@ &
gl €1 SR & o S9edrel Suar Sl & i g3E, Wi fAder< St @t
IMeTfeAd g e |

(ii). MfeeRe s (Historical Problems): 9 dxg @ wa<amll & srta fo=dt
faRIy orafey a1 wrar wve # A= ygqell &1 Jemwd e Smar 21 SeeRv & foy, fafew
I H YRA & M AT BT JeTIT JAAT YR JfTaRT TR < favTo & gurar
BT JIIT TN |

(iii). wdeor yeR @ FFRE (Survey-type Problems): gaa smaa fafl &=, ot
rerar wETel H fRA faRry o7 Srerar wafa @ S & forg |deror far Siar g gAmEl A
faf=1 o wiféal & Ul Aderamsll &1 g[erd S & foy Sdefor fham Srar 2 eferdr
Y H IR B R &7 1eggd - & foy TR dwmt 98 1M IR Fdefor SR ¢ |

(iv). Sg1f~ae gawd (Theoritical Problems): sa dxg @ et # 717 Rigral @t
Gl 3R QR RAGl @1 dgar &1 S @1 SR 8 | S&Te’el & forg, a1 aRRefoar #
ART & R\ @7 S HRAT |

(v). =aeiRe = (Practical Problems): s dvg @ 9#Rumsil & 3fid Silad &
ABING TSl Td THRATBI Pl ey fBAT ST 2 qAT FHRABT B FHEE SISl STl
2| TSRV & oIy, JERWIA & BRI DI WIGTHI IABT FAEE a1 ST ferar fdr &
¥ IUIIE b HRON DI Wb IAUR AT BHRAT T |

(vi). Te—awareds ey (Correlational Problems): s a8 @ w9l § g1 a1
T A e TR B G AU H gl B S b Sl 8 | Serexv © forg, fhd e #
TN 3R SUATE & 1 Tl B Sifd B S Fhdl & | U TRE W ERDIA AR dRISHRI
& dra |l @ S B S Fad 2 |

(vi). vt wwg (Experimental Problems): s a8 & Wil &1 A um:
g fage & e | fBar S1ar 8 W=y qEitoe 99 & Awai § W g9t ganT A S
2| WNaR #AIfaeE iR Rrememre onfe fawal # gaer wan feor Smar g1 warR
(Exeriments) @ v faRiyar gaa ardraRer &I FERG fear o § Sefe aE-ar
(Field Work) # sregga @& araarer & FEfya a8 fear o1 9&ar 21 39 @8 &
RSN H PR IR UROH &7 e fham i ¥
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2.1.3 ¥y W1 & gA@ & warear (Criteria):

Y W & A W Yd el Bl FEfeiRad fagell R faaR #R o =nfee—

(i). F7 2T FERAT ARGl B i B v 27

(il). 1 oy B & UReTHl | S W & =AM, I, AqdT DIg AT ™ 8 Fobdll o7
(iii). = o SR © oI SN T2 /HG U 8 AD?

(iv). 1 I & e & fory Sugad o fafer sma 272
(V). F1 2T S BT gRomH AT & forg Uiy 817

(vi). T 39 e @ 99T W @ H U dE gY 2| Al B O SHel e fafy o
R / Freapy /- 91?

e gd # forg o9 W 0y SR 8 g9 € S R W e &7 iR ey & forg
g 9 o ST e B |

T B W R A8 Oy QY ¥ g o s e o gaar g1 oy sl e @t
3t argare (Reseaech) grar 81 A1f IR IR A D A QST IT IJFHH BT B |

2.1.4 oy AR @ fagmand (Characteristics of Reseaech Topic/Problem):
ST AT *erdT e H fferRad faRivarg g anfae—

(i). e 1 Wi Rl ST AR s e R W B B ds B e g e
=My |

(i). oer o1 ¥N¥E Mh¥e BMT AMRY FATd M BT Md TAT EHT AT ST AN BT &7
g A |

(ii). o @1 *fde <fera g1 onfRe | AW ey &1 e Ue a1 |7 ufad @1 & '
EUEN

(iii). 2 &1 o IS BFT AT | BT Aded © b T AT oy & e &1 ua
| 3 B e |

(iv). =r &1 ¥ gu gFr @iy | eifd ey @ e § wg @ fvwawg, edds wd
TR BT Seord BT AR |

e uy @ ve § wfid RIS 1] &1 I1eRT | WK IR oA a1eY | U1T: S foil
g (Key Word) @ w9 & ff ST o 21

My B e 31 3 TU 7 | Ug B IR FUIR /I6—aH B T AMRY |
My & Mfes B 3 ©u 3 B gfhar B Fr=fRad Seever gRT W fhar T 8-

A forar fb oI el srefeme favy & 9y ®RI ox=1 =gdr 2 | 59 oI 98 9ed ugd
srfer & favga & # 9 315 ARRT &5 &1 gama axar 2
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74 form 6 a8 Wt R MY AT AEar 21 OE 98 TN & BRI DI UgAE HRAT
Iedl 2| 9B A9 H I8 W UROT © fh 98 & fAfa= gt § TR & 31T 37 T BRI
=

OB 91 98 UH AIAd Aferd &5 & gAa aRal g | AW foar 6 a8 aror e #
LTI HRAT AT 2 | 39 e W A BT W 4 UeR I forar Sir a1 @ —

"FeT @ A= 9l § TR B A7 STRERT 9l 9 UgE: IRV 9T & a9y o
ﬁl:

2.1.5 ¥y AR & W@ ¥ (Sources of Research problems):
oy wERmsl & ugE ad efeRad g-

(i). ww&fea fawg @1 seags (Study of Related Subject): wiueal o fov & w=iftq
Y BRI BAT TEAT & S (AN B TR AIT | AR FAIRI BT GG B H AGG
e 2| ST At & g | I8 udl goidl © b qd # b qawimsil R ey o
g ga g SR o wawmell W ol @ wuerd T8 gy €1 s 49 ¥ gu uneEl #
TR TR @ ARt @1 ot uar et 7

(ii). fw=i =1 g T W (Problems suggested by experts): waRmeii @
A H RSl & ForE W o S Fahehl @ | fRNE ey SR S arell BieAsal & aR
# aa W wrd € | giifere wrer # fdere @ i A ol B

(iii). ado= w9g # S w9 (Newly presented problems): e = Tt wwamy
FHI B AT IS BRI & | FTHH @RIBR Tl TR & HROT FAGT & Al ugeal
# geclg onar B RN e T T IRt S Bl € | SeTERV & fory, 3ifFersH
fRreT otell @ HRoT fqenf, Reret g e & M A3 T8 Ry (O faenfa
A Frefasiod &1 J9wn, Rierhl § Th-id! 9 B THWT, fAHEad] d A1id arsl q9e &
TR $A1Q) ST BT &l § |

(iv). el & %9 # Sca @wan (Problems presented during research): @t @i
ol oy & @ dARME & T 9T IS B Sl 7 W e | Y B Bl
AMMITIHAT AEGH Bl & | vyl & forg, el # FRefue @ eggd & RM S+
STIRINATRIAAT 37T YRR &I FHWT HT Tal Iol AHl © |

2.1.6 9T (Summary):

TG BT YRA A D FHAT F 81 Bl & | AR & FAAT BT Agd g1 91d A gadl
FIdT & b I &7 THRAT & AT BT NG 8T 21 I & MBI BT M BT ygar B
=l

gdyerg el & a9 § Pis MY GHRT B IR § IR 3ndr 2| 98 A R & wid
B B forT ET § AR ARl &1 seuge drdr g | fAvy favwsi @Y dorg W ordr
2| H TP WIS WA FHART BT GG Bl & |

2.1.7 3 @ W (Questions for Exercise):

. Y D] AT | SY T FHS 87
. T B FHRIT BT AT B F9G b1 {1 qrdll &1 a4 @1 =nieg?
. I EHRIT & AT 9dv |

. Iy EgaT &) faRiyand §dnt |

A ON =
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5. I THRT & fAfI YRl BT Scold B |

2.1.8 SRR g&I& /s A (Usefull Books/Bibliography):

T U RiE dmR (007). EmMEINTG e Ufafd fSxwexr ufafiT wRw, TS
faeeli—110002.

URE A G (1999). “IITELE URTY,” ICH HEHRU, &l AR JUATS  FbTeI,
BRAIed TS, RT3,

Sf. M= A1 g@Sll, (2018). MG 2T G ARG, fade UHRM SaER TR, faeetl—7

Al o Ud &, HAR (2010). “UATEd Ud o fa= Ess Ess Publication, New delhi,
110002.

BRPWT Mad (2016). AT eg & AT, ad ufedade, SRYR, g fdeell, SR,
T[ATETe], BB |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
hall of India Private Limited, New Delhi-110001.

O. R. Krishnaswami and M. Ranganatham “Methodology of Research in Social Sciences”
(2008). Second Edition, Himalya Publishing House, Mumbai- 400004,

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.
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gus (Section)—2
&g (Unit)- 2
MY & v 9 gRebeasre (Research Questions and Hypothesis)

&8 @1 wavar (Unit Plan):

2.2.0 Sg<ed (Objectives):

2.2.1 uf=m (Introduction):

222 o @ w1 (Questions of research):

223 2NY Y=l & Wid (Sources of Research Questions):

224 I MY Y & Ppaiedr (Criteria for a good Research Question):
225 2 g9 9 fa9warg (Characteristics of Research Questions):

226 Iy 31 uReeud (Hypothesis of research):

2.2.7 IR & Ha (Source of Hpothesis):

228 3@ UR&HUT @1 f¥ware (Characteristics of a good Hypothesis):
2.2.9 IR&eq &7 A8 (Importance of Hypothesis):

2.2.10 wReeat & yaR (Types of Hypothesis):

2211 MY Y §99 IRPHea=m (Research Questions versus Hypothesis):
2.2.12 ERIE (Summary):

223 3rrg & ¥ (Questions for Exercise):

2.2.14 IWERT g&Ia /dedue & (Usefull Books/Bibliography):

220 S5a%d (Objectives): a9 R & STTH & SUNIT 3T SAHI—

M & YT BT IR

AT D YT BT 7S

MY B Y B AT

I B IRGBSAT BT TR
AT P IRGAAT BT AE
AT DI IRBIARN B A
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2.2.1 gR=g (Introduction):

Y T YR IGe¥T T FH DI @Il Td yafeld S @l FHIEl BT Bial § | S @l

el & 79§ Sod arel e € gl 2| e | e &1 ey s UhR
@ Ul & wU # BT 2| R T U @1, B9, i, dal, &9, fhafon el 9 ure
B & | 2} ot 79§ Sow drel YS! 7 SR dee faf Wi &1 Wt aRd @ |

IREGIATY MY YT & URMIP IR BT & DI IIdT I & SRIE Ghfold THbBI &
faeetyor & e SifgdE: YAG fhar S 2| 39 dRe 9 UR&euH N 9 AT 81 dahdl 2 3R
TAd W | 9 ISR ¥ S Th TR & [d 2 |

AHIT: guiFTeHd SRl § I U T e fRur omar ® eIk faversoneAs e H
IRbeaRN BT fafor fohar S 2 |

222 e @ g (Questions of research):

Ue ISMT AR IFBT IR ol 8 I & IS Ugfa 81 o/ WMy & ued &
IS I Ugfa B MR ¥ | AMId: U 99 & foly BE vl (R, i, B, bEl,
DA TAT Hd) BT TANT fHAT AT g1 SSERV & fofu, BBl o I8 BI? T U I8 BI? Ha
IR? fray e 27... st |

oMY U 99 Y B & el Sux aodl /9Ha! (Data) & Hoed iR e & gRi
URIT ST &1 SerERe & U, ot & T & Ry BRr 8?2 AT, YR Iaasdr il
H AIRIRIGAT B YwIAT b gl MNP Aq@l, B W UIE] AAQIIBH DI SATET UHE 27?
AT, HHATRIT BT BTH TR g4 Y& & [0 HH F HH fhd=T dad <=7 87 1< |

AR YT 3R O U1 § U H8dqUl <R I8 © & AR Ui & IR JRd 7
ST € U] O URHl & SOk FaRerd e ufhar @ ofd # U B0 €| o AR U
Y YR el 8 Whd © | U D YAl BT AV O B UPA AR Il B AHY ARy
w4 ¥ BT ST 21 39 AR U & IR GeT & U BT e BT B |

o Iy el P fAHior fhar (Construdtion of Research Questions):

I gl @ Ao ufshar wafoai | WRaw (Trial and Error) arell kit 81 SHH AT
T ¥ YRR XD I AfAHdH R T IREpd fhar S 2 |

223 MY Y @ WId (Sources of Research Questions): @M weHl & fmfeiRad |id
s

(i). & 9=vm (Motivation): ameneff @ 79 & S+ dret faaR oy yeAt & wafde W 8
g1 Afers A 8 Fad § i URT Y|

(ii). @& 3/gwa (Own Experience): el & 2y gedi @1 UROT SRR a7 370 M4
I & ardraRer I 9 e 2

(iiii). fadwsii @ Here (Expert Advice): e fAwg & faQivsii & Toirg @ A1 o ge=i &1
ot fovam Srar 2 | @raeR Wiee wgerRl H ey Meere @ W He@yul ST Al Sl
2 |

(iv). wnfe@raeia= (Review of Literature): gd & IR &7 sraciidsT Ud ey ) oMy

gedl &7 "edql AId & |
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(v). foT 9w Heemd  (Funding Agencies): W 2y draf &1 faquIyor o+t arell Ry
fl I & UeT 9 BT § |

224 I MY Y & Ppaifedr (Criteria for a good Research Question):
3T A yeHl bl FERIT w¥lfeal IR BRI IaRAT AfRy—

(i). =gaeriar (Feasibility): @asriar &1 drerl O Uzt 9 & 6T 8 O & ARl &
IR WG B D | TR AR Bl A ¥ g acd My & fo 93 99y, 9ore 8iR
THB! B STAEAT H & | SeeR0T & v Ife B A1 Uid a8f A 8 I Y8l & d9 IS9P
IR H CTHBII eI &l a1 S FaheT 2 |

(ii). @i #8@ (Social Importance): IMIfici® o R fdy S 9t @@l @l
qrAIfd Sex™ & folu I8 3Masyd © fob oMY &1 ARG H8w@ 81| Selexvl & folu, U
Y 9 99§ 9ed IR BT R oxa # 9 & 9Reqr 2 | 0§ Ife I8 g
gEIIT SITQ o HATST ¥ 3[URTY R 9¢ X2 o7 df I8 U Agcayul A Y BT |

(iii). asnfe wifiear (Scientific Relevance): 3t @& weel & fasg @& Rigrr 3iR
FAER P! gfe § UHIRS B A1V | 59 W1 DS AT AR U 911 S 2 Al U8t 39
TE & ULl & AT B b AEDHRN A ARIT BT Soxd il & |

225 3Ny Y= & fIAwand (Characteristics of Research Questions):

3res el gt ) ferforRad faeimant el 23—

(i). Tetar (Simplicity): 2T Ul & TR IR W< &F A1y |

(ii). ®f*a (Focuced): 3er we=i &I Sga¥d dfvad (to the Point) 89 =2y |

(iii). SERYTH® T<ar (Conceptual Clearity): 2er wedi # SKIATA &1 AT AEROMY
e aRE | gRWIfT gIFT ATy |

(iv). faRrear (Specific): e U=l @1 e & FoRT & forv fafl¥re 89 =@nfu |
(v). STERTY (Useful): 9t & e 1 weeaql vd w81 =iy |

(vi). sTa€® (Informative): 2Ne & 9o &7 SHdg®d B9 1RV |

226 MY B gReea-d (Hypothesis of research):

|k &1 gfte | ey sl (Analytical Studies) # uReeasr @1 fHml iR
S S Udh HedYUl dRU | GHERIT: WY BRI Bl URGUT b T ¥ deR
UR&GEAT Bl S T $I FaRed Ulhar & wU H IRATNT fhar S FehaT © |

AR Al § aRebeuT $1 31 URMG Rl 4 &1 AL & YR™ § §B U9 A1 T
gl € RS9 A a1 uRfe ITRT &1 dREeq T & wu # S oirar 7 1 (Hypotheses
are the tentative answers to the research questions which are being tested at the

end of the research work.) 5@ gfic e @ ofd § aReedm &1 S & gRT o
ST & | URMPAYS IR AT 3FFAE Fel A1 81 Fohal 2 AR Tad A1 | IRFeuN o9 i &
qIe & Ul oIl § 99 3 g @& w9 7 enfud g 9 2
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227 IR & i (Source of Hpothesis):

JTADBAT B T H WY B TpE B IR H IRRRG AR o § O™ aeel v |
qR&GSIT Bl SIdl & | JeTITdhal & 49 § I IRMAS faar F=faled dr 9 ama & —

(i). @ sfa ( Self Realization): uReeumr fFmrel | wenefl @1 woumr wfdd, d@ wfdd
3R 3@l BT BB AN BN & |

(ii). gd @i &1 e@eida (Review of Literature): Suees Afeell @ sweggd & A
IRGeTsl & T § FErar fedl g1 @3 Mgl wd A=aRlil @ _ifiadr iR
ST & IR | bl SA~ 8Iidl 2 | SHhI Iaa ded § Sird &) & folv Jv auard
3R URSUAT 1 fHior fhar Srar 2 |

(iii). fadw=t 9 Hemg (Advice from Expert): wara § g5 venfia faw faems & )
gRepear FHfor § IaT Fermar 1 off Sl 21 3 Sgewy ¥ e wmweral (Ph. D,
Project Work etc.) @ feg wner facers (Research Guide) &1 #g@ faar Siram 2|

(iv). forsmar (Willingness to Know): forsirar el &1 gqrg o7 2 | s9& a1 ®Ig 1
YAEGR IPHT BU H AT 8l 2 | ISR & fol, US | |9 dl Ugal W RT o R s
He e o B o | g9a forg S9a [37smyg vgfa 81 SaRarl off |

(v). .t & fRaxar (Continuty of Research): steremaf @1 fRoxar &
oMl / aRbeurer & v SRvm et 8 1 519 3l MR 3% BIdT & dd SAdT
TR W F B B RO AT B 99 Dl ARBR A%l Bl & dd Sl AR
ST 99 BT WROT Aer 81 39 R W FRAOR I BRI god ¥8d © SR IRGIHT
BRI GRESIR

2.2.8 3 IREeu #1 fadmard (Characteristics of a good Hypothesis):

U el UREGeT & fA=faRaa fagyam § —

(i). wevfmar (Testability): T aReeqar &1 Wi 81 @Ry | I8 39@! a9
Hecayul faRIwdr & | sid uReedT & Sifd & ardd dHDI B Adbold R IUYdd i
fafert &1 8T smaedsd T |

(ii). wférear (Concies): U& uR&eoT &1 kel Ud |iéra M1 =1f2y |

544

(iii). survTRe wear (Conceptual Clearity): & 9R&eqsr d§ v ey 1w
TR DI W BT AT | URGea T # fHl W1 ISR &7 99 T80 H1 1Y | IS8R0
& oy, Sea Riem & v Adbel MG &R BT Aded 18 I 23 G I H del SITEEIT Bl
gz ufcrerd S Sea fRrevr SRl | AEifed 2| Safd ureifie e § Adhd ArieT &R B
HITd 6 I 11 AG G H ol TG BT g8 9N Sl Ty Rrefor wRei § Arifdhd © |

(iv). faRrear (Specificity): v uR@eeuT &1 2y & Igaedl & fofu faf¥re gMr =y |
Tgf faRmear & ad fag @fsa (to the point) 8 & 2| SRRV & foly, TREHR 31<BT
HTH R B T HEd B gAY T IR H I9a B 39y F9 & aR H & wu1 I @y |
S e e # uge ¥ GUR TIAT B AT EI? I§ P Bl ol I§ Pedl Saral Ifd

8T b Faer Mid &< (Gross Enrolment Ratio) % gfg gt 8 srerar 7&i?
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(v). axgfrssar (Objectivity): v uR&GOT & RIS B9 =BT | GRSl =i
I DI Yeh HEIYUT O = | A AT Hedi / S[Idl Bl AMAS Tl HRAT A1y |

(vi). Rerar (Consistancy): tR&er &1 Rer g1 @1fee | a8t Rerar & aced a8 ® b
TH AT TART B S arell aR&eaAg o H fORrm 7 8| SRy @ foy dad
e arurd (Gross Enrolment Ratio) sik d= # uwers ®rew @1 <® (Drop Out
Rate) < |11 91T 781 9¢ 9ad 2 |

2.2.9 IR&eaT &7 Agd (Importance of Hypothesis):

TP I URGUAT MBI B BIHI R a1 <dl 21 SR qaia-mel ik ofed
TEfSTe el & d GRGIAN ThIST Iq™ BT B Bl o | fAd I8 Medrd Bl
I | JaK 2 | S Aed Bl FrefaRad gl gRT W< fdar a1 g —

(i). seg @1 feiRor (Determination of Goals): IR&eI=T e & dedl B W AT ©
TqAT MY BRI BT Y A I © |

(ii). Suga@ == &1 fafikor (Detemination of Relevant Variables): aR&eq &
T & oy & foy Ag@yel @R /qedl &1 fRuRor g S1ar 31 S9N Wielg, & a2l @

AUE B H GTHRI Al Il ¢ |

(iii). Sugea wiReme faRi @1 g (Slection of Appropriate Statistical
Methods): uR&ear & 7ol | oy &Rl & forw Suyad |ikera faferl o1 ek &
AT &1 ST 2 |

(iv). frsmut @t gfie (verification of the Conclusions): uR&eds & Sifra & qrg 2
@ e By 3 A € | S SMUR WR ¥ & frshuf o1 @ far e 2

(v). fagrt @1 famior (Creation of Theories): uRaeosil @ aR R gfic & 9 @
g% A RIgrT &1 U ol © | 31 RAgT AT § 9! deaqul MA@ © |

2.2.10 wReeat & yaR (Types of Hypothesis):
TR & faf=1 Rl W uR&eu & f=faRad yarR € —

(2). T N UG D IR R YRS A1 TR & B & —

o (Descriptive): 39 g @1 uReesil § Al =R @1 smgfa faorer & aw 4
AN TR Sl & s S Iugad ik [t g1 fhar SIrar 21 SareRor &
forQ, fonedl el & <1 a1 &1 9 e Il & (el & sfid il §HE 8?

T (Relational): 59 dvg &1 UREGeURN @ &1 a1 31 4 1 =R & 99 & Tl
@ R H HET AT & | SRV B forg, el iR RoRm § we g7

faveiyome® (Analytical): 59 dvg @1 aRaea Rl § 11 a1 11 9 e o= & 99 &
BT HROT AL D IR H Bl ST & | SeER & foIg, W=l & Scred au7 &) 73 )
fR Brar 27 e § urdie ugls & Hel W AR orar 87 SUNNT @ AT g &) g
R R Beel 2
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(b). Sifg & IRM A YBR P IRGeu AT o7 IRl 28—

¥ aR&ear (Null Hypothesis): =1 uR&eqmr & =Ri & 49 @& il |l a1 i
BT THR AT ST 2 | ISRV & oY, I F8l O & T & & da7 | Py JHAH
T8} grar ¥ | 1, IS g T B foy A T8 B s |

Iofeaw aReea (Alternative Hypothesis): dafead R&GT I aR&eTT & Iec
AW <l 2| BN & oY, ST Ot @ Wad W JHad 81T 7 | A1, USd o Wl &
o me® 2 | e |

e & T IReea T & Y tF Iofous uReewm exit 81 A4 to AT a1 =18 a1
Hd 81 O T IRGAT T BN 79 Idfods URSGeTHT Tod Rl e swa faud
W9 Y IRGET Tad BFf d9 Jfeuds gRaea wal gl |

(). wraes; aReear (Working Hypothesis): @& &1 wigerd & IR™E =RoT 4
UH SIS RGO &1 AT fhar Srar g e 91 § 789 sreg Ud faar fawsf
@ 975 ifcH U fear STar 21 SeERv & oy, Sifhar srgae & UR™ # I8 A ofd
b R Afetrell H uo= <= 31fde & | R a1q d g9 A= smarl R, o, s
D IMIR W i aRPeuT 91 T |

2.2.11 MY Y39 s 9Rebea (Research Questions versus Hypothesis):

URI: TEDR & SR WY B U 3R UREGITRI H I Bl U Bl g H SoASH A
2| U B TP B IR SFT H A PIS U AT QT AT AT I8 G © | AR & g
IR URFHEAY SHI Th TR & fawg 7 89) [T 8 & | U YAl & URMS 37era
AT IR & RSB HEA 2| Yb U & Bl & [olY By URBUY g Hbdl o
STH W WaH IUgad BT g fRar S 7 |

YHAT & MR R HH &3 ST Tl & —

M P SR > WY D Y > IRBT
o My U 3R IRbeaRl # fA=Tand

MR | o ued IRGEIT

g9ae | A yearad a1 B 2 | A AT HAT /TR B & |

UHfd | U AT USfa @ B B | | aReerny fafdre ®I Bl & | S8R0
IR & forg, AR # T & T | B oy, REmd AR # RS w W@
HR §? HRIT 3 |

SUANT | 9HT SWHIA 8 aNg & RN H | 9P STIRT ERCIRE Iz
BIAT & | (Analytlcal)gﬁ%ﬁfr‘aﬁwﬁl

Py | 9T U b IR H Pbs TRIGANV | URBUATY AT dl WIhR Bl ol & I7eqdT
|ftafera gl 2 | AP |

AR | AT YAl BT MR AT & SGa | RGN BT MR d & RIgT 81 2 |
BId 2 |

FHG | U Ul BT SUIRT YR UCHS | IRBSHTS BT IUANT U HRATHS AHDI
[HGI & AT BT 2 | @ T BT ¥ |

o IM—ue 3R IRFeTT H FHATY:

(i). ST Th TR B b 2 |

(ii). SH 2T BT BRIASHT & oIy ATl ¢ |
(iii). S & AT T T |
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(iv). sererd & forg ST Jeagef € |
(v). TFl IIBHR BT IEETIH Hehd H IaTd & |

2212 FRE (Summary): e & 999 3R aRGeITg Tl Y & oy HAM A &
g1 U JUETHS Wl # e Wl Bl STAnT A S § oafe fwevonee wwei #
IRGSIATS BT SYANT fHAT Sar 7 | ) fIvg IR e IoHT 3R IHBT IR GeT eI
@ IenE uEfy 7| S awE fed vy & R # uRfMe AR e\ den swe gfie

BN BT AT~ T 2 |

2.2.13 39 & ¥ (Questions for Exercise):

IR P U DI URATRT BN |

IR YeA & Ard gy |

ST Tl BT Hed qay |

M BT IRGARIT BT RIS BN |

qR&GIHTSN & Ald Ty |

qR&GAT BT e gy |

oM gREGeaRI & I~ UeRi &1 qoi= o |

. U D Yl 3R GRBeRT H HE BN |

2.2.14 SUART g&I@ /sy &A@ (Usefull Books/Bibliography):

T O fHE drR (2007). AEIRTG e UfAfY) fSkeeN  UfaRRT BRw, A8
faeeti—110002.

URE A G (1999). “IITELE URTY,” ICH HEHRU, &l AR JFATS  UbTeI,
gied WS, 33,

Sf. M= A1 g@oll, (2018). MG 2T G AR, fade UHhRM SaeR TR, fAeetl—7
Al A Ud 6. FAR (2010). “WeHTed va oA fasm= Ess Ess Publication, New delhi,
110002.

BRPWT JMad (2016). AT ey B AT, rad ufedder, SRQR, T8 faeel, daR,
T[ATETe], BIABI |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited, New Delhi-110001.

O. R. Krishnaswami and M. Ranganatham “Methodology of Research in Social Sciences”
Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” (2008). Fourth Edition, Prentice
Hall of India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.
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gus (Section)—2

&g (Unit)- 3
MY YT / AP / URTT: ek, Magadpar vd faeany

(Research Design/Formate: Meaning, Need and Characteristics)

&8 @1 wavar (Unit Plan):

2-3-0 Sgaw (Objectives):
231 Rz (Introduction):

2.32 I YIRY /UREAT HeqaT Afdbed: 3 vd uRwmrd (Resrarch design: Meaning
and Definitions):

233 YWY YU /WO Mal Afeed @ g fasg/wrnh (Content of Research
Design)

2-3-4 ur sifwed /WAt & Sqawd (Objectives of Research Design):

235 Y UrGY/WREAT 3fqar diffeed 1 faRiwand (Characteristics of Research
Design):

236 WY WHU/WRSAT 3@l Sifiwed &1 Asw  (Importance of Research
Design/Formate/Model):

237 ¥ UU/WRET UaT Afibew @ Weg  (Limitations of Research
Design/Formate/Model):

23.8 SUGE USU/WREAT Ml AfMeded &1 g (Selection of the Appropriate
Research design/ Model):

239 g (Objectives):

2.3.10 3N 3 ¥¥T (Questions for Exercise):

2-3-11 SuErh gs /"deuer gt (Usefull Books):

2.3.0 35 (Objectives): ada Feag & IIT & SURIA 3T SIHI—
o I URReY T 37 T URHTITY

o INY UTHY BT Ikl
o I YUY HT HEd

o INY UTRY P fIegdrd
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2-3-1 R=m (Introduction):

el M1 B B FARYT SR ARUag Wb 4 T/ IR & oY T BRI UR™ dA 4
g e swriErer (Work Plan) s=mam Sirar 21 g1 ajg 9 igaR & FaRed ud
IRUEg b FJHIed BRI & U T i Ao 9ROl g1 s e &
faf=1 oo & IR § T W GUR fRAT ST B 39H Y © Sqaw, AR @R
fafdy anfe &1 AfRed &x forar Sar 81 579 dRE 9 IIoH1 99ThR dls B B A HH
Y 3R Al © g§RT &I Bl UTW fhar ST AdhdT 8 S UHR ST g91hR INEHR &
T BT WY Y THY IR AEE H uT fHAT S © | 9se gghT | e dRe B forv
S gd SR AT 990 Sl @ S W Urey a1 ey ifden (Research design) weEd
2

232 ¥ UTSU /YRG! HqaT ifiwed: arf gd gRWmg (Resrarch design: Meaning
and Definitions):

IS oY BRI H FERT @ gAd 9 YU qAT IgaW Bl T PR ofF D Ureard oY
IMHST /YT I9RY ST © | SABT B I & Uh A¥ad feem ga™ oxar g1 faar f
AT My B FART vd Wuag WP § [ & @ fog g # FuiRa & ™«
AT B OWRET DI MY P YRIAT el Ol 8| b ST oM yRa=r et & forg
ARTEYe BT HH Bl 2| S9P IR F MYSR & SR IFAEGD SAsl o gaT off
AHAT & qAT &9 q1d Bed! el 2 |

QRO JAedl H 3 Ahey fdT URHT Teq BT AU Jd FeiRa wuwdn & | Iarexer & forg
Ja= FrfdT &/ g% B I Ugel 9adT B UP A9RN S odl § | S UBR RISl A
PR FH B W U (P Hd A (Blue Print) TR &R of@r 71 9 Sifided A
WAl & B gRYY ffefRad g-

axfeR' (Kerlinger: 1986) & o9R” W ifiwed wa aron (Plan), wRa
(Structure), dem =gg == (Strategy) & fTIHT IWIRT oY & YA T SR @l &
forg Qe fages @ FRIFT == & forg fdar smar & (Research design is the plan,
structure and strategy of investigation conceived so as to obtain answers to
research questions and to control variance.) | 389 ¥ &1 G AT ¢4 HRIHA
grar 21 T ol gRT IRE e IR R ¥ dex qeat @ favemwr 9@ o wwgel
wuRET affAferd &t 81 (A research design is a plan, structure and strategy of investigation
S0 conceived as to obtain answers to research questions or problems. The plan is the complete

scheme or programme of research. It includes an outline of what the investigator will do from
writing the hypothesis and their operational implications to the final analysis of data.)

o’ (Thyer: 1993) @& FUR, "URFIR®G WY AfHed H AMGR QUT &R o GRgul
WG BT 81 (A traditional research design is a blue print or detailed plan for how a
research study is to be completed.)

THG B FJAR, "IfdHed A1 TR BT e AT F9T 8, i wRaem gd ol om @
ufshar 8 aife aRRefd 31 8 R s9aT W@ faar o 9@ | 98 Wi faer iR gagae
o ufbar & e Sgaw snfda aRRerfa = fdsor @ 21

! Kerlinger F. N. (1986). Foundation of Behavioural Research.(Third Edition). New York, Holt, Rinehart and
Winston.

> Thyer B. A. (1993). Single-Systems Research Design in R. M. Grindell (Eds). Social Work research and Evaluation
(4th Edition). Itasca,ll, F.E.Peacock, pp. 94-117.
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Afecs, TEIQT U9 3T & AR, "IN YT bl & Hhad T ferver a gumel
9 AT Bl HB & OIIDT e I A YrErpdT 9o RIS 7 Raafiar o1 9=
AT B

d. . AT B SFER, TP U AfDHe {5l g™ o Ta difdbd U9 Fafd e o
ST e 2l

SWRiga gR9mRil § dF "Aeaget wes; Wy Ao, (Reaserch Plan), @i <vaem

(Research Structure), e ¥y =g var (Research Strategy) wnfie g1 R
T &) O W8 8-

(i). =er @ (Research Plan): =i dior & o @8 SR Ufohar &1 a9 2rar 2|
IR I b YAl UG URGUTR b fAHIT ¥ oidR U b SN U BN 37l
IREGITRAT DI S & IR FHBI BT Hhed TG [Ieeivor rfe I THE TR0 & SRl
IR B SR B

(ii). = "= (Research Structure): oty @1 a1 & Favid W & oy STANT
g M aTel =RI BT Ieoi AT ST & | I8 2N &I Y0 AIGHT DI fUel] ART B ol
@ fagermor & gHfa W fIE SR @r 2| SR & fog wad i & dRE dfem @ik
99 W Waq P G (Structure) IR R ST B SHD 9G SABT URSHROT
(Finishing) fasar <rar 21

(iii). = =8 <= (Research Strategy): @il &g a1 W & IGRTAT DI UTUT B
3R T BT TR & FARIARVT B & TRIBT TR Biewd Il § | 3 S99 a2 Aherd o
faftrat (Methods) 3ik Suarvit (Tools) &1 wew fear ST 7|

233 M Afmed @ J@& fag /arel (Content of Research Design):

I AP BT T MUBR URD R I U fhar AT | AT Ig IHed |
AT T VAT SO & forgd 3eadd ¥ oYy & aR H ARl feran a8 S
aRT | Uh 30 A AfWdhey F oMy & wrRd FrefoRad SRl Suerer g amfey—

(i). e & g9 a1 v @ 82

(ii). oy &1 Sgee™ (Objectives) @ 87

(iii). 2 & ST T &2

(iv). I BT YHR (MY / JUHTHD / ARATHAD / TANTIAD) T 27

(V). oy @ gpfa [sxamash @ (Documentary Research) / éa—ari (Field Work)
/ diadeg faveror (Content Analysis) anf /)] ar &7

(vi). T & Y R T 8?

(vii). T B T e ferar RGBS FaT Y
(viii). S &7 Wrfers & T &7

(ix). < A oiferg SrrE T 87
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(X). 2y & Gt Sueter gd e / ufddes | &7
(xi). o & T /|HBE & W FqT 77
(xii). o & fog uforeae Ao @ 8?7 srifa ufoeae ffyr siik uftest &1 seR @ 87

(xiii). M & fow Tou Ghew B (A (sadieT/IRHR) 1 87 T ddhad D
SUHRYT (FETael / T / AR geiRiaT anf) = &7

(xiv). oy w=Ra dOrE $T R @ 3?7 3E Wi WEE, 99, i,
HES / BRidbal Mfe BT Seoiw faar Srar 21

(xv). 2y & forg Haferd THST BT YEHROT oI fAvelvor ] (AFT 59 9§ ferar 99 9)
foar sem?

%i).eﬁu%ﬁvﬁﬁmmeﬁwﬁﬁ%m(mm,ﬁgammﬁwﬁa}m)
?

234 Y Afwed o faRward (Characteristics of Research Design):

oy fAHe § MudHR & UAS WO BN W A & forg gd FeiRa feenfder @ €
Id: T 3 Iy wRaT ¥ f=farRad famyamd smuferg &—

(i). odfiemms (Flexibility): =t odfiemme & aed & 5 o & fafs == & afy
JMITIHAT & T AT URAAT | I deerd fhar S 9a | 1ifd 2Ne UREAT $97 HoR A
gl fb 39 IdId IMT B “™h & WAV |

(if). Sugam (Approprlateness) ST UREAT BT A DI E@ﬁ & 3ITHU BT 1Y |
JITT HAHD IS & oy FRTHG 2 IRAAT TAT [OMAS YPfad & ol OcAS A

UREAT BT AT fhar ST =2y |
(iii). srdgwear (Efficiency): s & SqRedl & GREdl Ydd QX &I dlell Al

UREIRI BT BRI H YT AT ST & |

(iv). faaafyar (Economical): o wReem &1 fagert 89 &1 ared g arEl @
JETR AT A T |

235 Y Afewed /e @ Sgawd (Objectives of Research Design):

IMIBER] URA BRA & foI0 Fqdved o sif¥ded / wRa=T &1 Al fhar Sirar 8 | ver) &
o wRaen fmmt & frefaRed seew 8-

(i). #ntee™ (Road Map): o UReFT &1 T3 Sqavd U &R & aRM 9ol ArfeeA
U HRAT B | T8 T SO ST BT UR R & fory AR & aRE 2|

(ii). fag=zor (Control): 2y WREAT &1 U Ae@yul Iqad eNEGR bl FREET dxar
g

(iii). wewa | 9@ (Safety from Diversion): 2 WReFT &7 U6 40 39T NG
Bl fere 3 gamT ff B
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(iv). o & =R &1 9 @9 & (Ordering the steps in the research): @i wRamT
& TP T 3T I8 A & & A & 99 S SeMe @fd w9 @ axe) o Refa
I 7 &

(v). Sl &1 srqera™ wanT (Optimum Utilization of Resources): @ier uResT &1
TP Ji IS U] AATHI Bl [ ST GARTd AT 0 7 |

236 WY WwY & As«d (Importance of Research Design/Formate/Model):
BRI H UTRRUT / Ufoedl &I SUATRIGT UG dgcd (FeferRad aTdi 3 < &Il & —

(i) . ufoeu e @ 9Hfd & W axar 2 U fvemenee ol H# & Hisa @

JAMIIIHT TSl 2 |

(ii) . 9frwT TIBHR BT Y I AT db MR B © dAT Y B Pl eR IR qThA
A AT B |

(iii) . ufoe Auard & fou Ayl =Ri RS9 99 @& Sfed vl B W ©U A
dT HIAT & | DA AT =R R B @R B Wdd onfe a1di &l e HRa ¢ |

(iv) . vy el & Agayol uREGeIIsI &l Teed: FeiRd ovar 2 |
(V) . uforeu e & forw Sedt Argarett & fRufRa oxar 2 |
(vi) . ufcrey el & fofg Ae@yel T, ol afe & Mde Bl ARl T 2 |

237 Y 9wy 31 WE¢ (Limitations of Research Design/Formate/Model):

IIER H B AT & Hp T BB AT ekl 8| Medrd H yfarey /dieell &1 1 frfefaa
T Y B

(i). vfersal & 7ol & fofg 1O @l o8] SMHeRI 8T A1y |
(ii). vforedi & ot & forg qd wenfia Rigral & a8 IHaRI 8 A1y |

(iii). ufowai & smdwa (Estimation) @ forg wiera faferi &1 W sl SHaRI 8
ARy |

(iv). dfoedl & gRT faf=T =Rl & d19 & SIfeel el & TRl ®U H IR dRA B
SR aRIfddT BT & B9 &1 ARG Y8l © |

(V). =i 2 & oy Suged ufiRey &7 gATd &A1 HiST Bl © |
(vi). ufosat § & B Fe@gel =R g 9 € iR AR oed TR O[S I 2 |
2.3.8 Sugad uforwu /disa &1 gAra (Selection of the Appropriate Model):

el i1 oy & folw Sugad Afsdl BT FA1d R & (oY Yd AT Jdald Bl Bl Jecd
2| 390 g1 Aff= =Ri & 9 & HROT 3R IRUEl & IR § FHEN SIHHRT 81 Sl 8 |
Rrad e Afed @ foly =R 3R Iugad ORI AHIGRUN BT I BRAT AT 8 ST
gl

9o faRed ax & W@ (trial and error) fafy &1 W&RT @A B | S9G IId AW
el A ¥ YW HRd g offcadd] & WR DI 9GM & | TAD Afed & 3o
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(Estimation) & aTe I|&! Ugel dTel Afedl & VMG AR =Y [ONd] Bl Ja-T B
gl

A H O Afse &7 Hgdwe Yol Aferh T T 0! BT AR G & Il
BT 8 9 Afed &1 JHTa AR dae vd aReeuwmeil &1 Sita & fore faar S 2|

2.39 WRIE (Summary): WReT /9wy M B UH G Brd Qo gkl 81 S 9ad
fFETT g4 U AR R ST © S9! UBR U BRI YRS B A Yd IAD! U YRl
AT ST 2 1 S I @ SgeTdl, U & Ul A1 uRbedHnst, Y @ fafy anfe qu &R
foq S B | UREET S] EER aRA W 9T SR el &1 W) IgudnT BT 2 |

2.3.10 3 & ¥ (Questions for Exercise):

o YR DI AR N |

IS URTAT BT Hed qaTg |

I YT & T SEavdl Bl Ioold N |

M TRAT BT FALSaTy &y |

. I UREAT B AR BT Sl B |

2.3.11 SR g&I& /dedser A (Usefull Books):

T O g AR (2007). ARG e 9fAlY) fSkmeN  UfaRRT Bew, A8
faeel—110002.

URE AT G (1999). “IITEUE URTY,” ICH HEHRY, Al AR JFATS  UbTeI,
BRUCe TS, RT3,

Sf. M= A1 J@Sll, (2018). “AHINGTDG WMeT G HRLD!,” fddd UHRM SareR TR, faeell—7
Al o Ud &, HAR (2010). “UATEA Ud o fa=r Ess Ess Publication, New delhi,
110002.

BRPWT IMad (2016). AT ey & AT, ad ufedade, SRYR, T8 faoetl, SR,
T[aT8lcl, DIt |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
hall of India Private Limited, New Delhi-110001.

O. R. Krishnaswami and M. Ranganatham (2008). “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.
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gus (Section)—2
&g (Unit)— 4
T 3l / TRaT /Y @ YR (Types of Research Design):

a1 31 v (Unit Plan):

240 < (Objectives):

24.1 9R=g (Introduction):

2.4.2 oY Bl @ gbR (Types of Reseearch Design):

2.4.2.(i). s=mumes a1 feuvmeie @ sifwed  (Exploratory or Formulative
Research Design):

2.4.2.(ii). avivte oy aiffied (Descriptive Research Design):

2.4.2. (iii). faveryoners / e s fiwed (Explanatory Research Design):
24.3 9RE (Summary):

2.4.3 3T @ W (Questions for Exercise):

244 SwErh gwae /Ay &t (Usefull Books/Bibliograpphy):

2.4.0 Sga¥g (Objectives): aAM I & T B I A FA+I—
o Y IWPHcT /URTAT & A~ UBRI & IR H

241 u9R=x@: (Introduction):

oM Ifwed / wRaeT (Research Design) ta faRne gwamaet & R wver™d 9 |awifd
|4 AUl qTdl, RN UG BRIBA BT ool Y B YRS IR A Ugel FHTad ®a |
mmw%lﬁﬂﬁﬁ@ﬁ?ﬁmzﬁﬁmﬁsﬁeﬁuaﬁwaﬂwﬁmﬁrﬁaﬂw
1, I3l T g e & ol JUARI Y SUHRVN R R vl 2| gefifh &R g &
Myt @ forg AT oY sfieed ¥ 5B ad W E B & W ST @ Rfdud @
Bl 8| SqIeRY & oy, efmrwie oy (Quantitative Research) @ forg aami =it e
YRR Ud o W & forg gl Tl ey uReell § aedl & Hebeld Ud favelvor &
I 37T ISl SR Sl 2 | enufdfy & a9 UBR § Sa9 UBR &l e ARG
T &7 S At 7|
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242 oY Afdedl @ gdR (Types of Reseearch Design):
MY ATl & 9 vE yeR e 8-

2.4.2.(i). s=womees @1 feuemers @ sifwed  (Exploratory or Formulative
Research Design): srIvomeis oy & Sfaiid fodl o 99RT & aR § & 3T 4
g foar Sar 21 R oy 99Q1 & IR § R T SiHeiRar g 2t & | e
STANT 3= AIHRT # gR&GeaT & ol anfe & forg fvar S 21 39 Seceey 9 )

T 2T YRTAT Dl JYUMHD I IRIT BeEd © | JeTIT & b R0 § e arell =01
SIHBTRAT BT MR BT B foTT oM URTAT oTiell IR Sl 2 |

YT G N bt AT IR § fAreferRad ard roarRl St 28—

(a). semwe faww & wwifd aifg &1 s@eds (Review of Literature Related to
the Study): s vy & GwRT AT &1 e R4 ¥ 39 vy R gd dfd ud
W%Wﬁqﬁmsw%lewwﬂﬁ%ﬁwu@ﬁmm?ﬁamwm
HRAT 8| IAA TG H AIE BT fAADT DI & [olg JRIDI & Jeral MY FaR &
IUAL HEAI O, See, BAgD, aredNy AMe & A1 IuINT fhar Srer =nfey |

(b). srpa wdewr (Experience Survey): e & Sdclld- & 1T AT WRIGAT e
fovg & foove aafeddal 9 Aoy S96 99 &1 o9 odl 2| sdd folv Mydal favy
feyel &1 FaRed WEHR AT ey BRAl B | AgHdl ARl U ARy
SHETRAT et STt 2|

(). dufdm® srma= (Case Study): ufdds sremaei @& gRT A fsdl o favg & aR #
SIFHTIRAT UT &I S § | SR & foIv fhamr gRT fhy ST’ AT b BRUN Bl
e & forv el ve Nifea fooam uRaR &1 srega= fhar S © | gefifh ddd U geHdT
P AT b IMYUR R A by T8 9137 O Fhal § dfed 39T IR AUD 99 &
foy &8 o1 TRl &7 A rggd fhar ST 2 |

YIS WY Yhedl & #ewqUl fasg (Main Points of Exploratory Research
design): =mUTEHS WY Udhedl & HedyYl fa=g frefalRaa g—

o 398 IR UTfear ufdae ff &1 wanr fear Sidar 2 |
. SUH BIC MBR B UG BT TANT fhar ST 2 |

. ST THGT B AT IRUT BT B |

39D I AW UHd & BT © |

. 396 by Sifaw 81 B € |

. 3@ MR R = gema e ey 91 Had 2

2.4.2.(ii). vt @ siffwea (Descriptive Research Design): aoirers @i
BT BT Iga Y FART JUdT [Avg & IR H qol, Jeiiy ud faere qeai & SFar)

U BT BT © | $Hd Idid ddfdd aedl bl Hohod fhar O @ fFe SR IR
FART & AT ugqell &1 9uiFTee faaror dor |ARIe Uga fBar SIam © | 9o o
fAdpeal # Bl geaT a1 WY & R H; F1, Bel, Bd, b A geal &1 IR S fbar
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SAr g1 dUHHS WY @ SfRid sawadargar aifiga  (Cross Sectional), @rersrof
(Time Series) ik gdag (Panel) wwa!l &1 Hae fhar ST 2 |

quiATHD I IR &1 faator fR=faRad aRfRufeat # fear srar 8-

(a). 59 Y BT Igad e T @1 fermamll & FeiRd w=A1 81ar 2 | Sare’ & fofg,
DIs AEHA (Bl T & Fawl ol Rl &7 R, &9 /T, A KR AMS BT AT HIAT
qedT & dd IHPBT quHIHD MY AWbT / YRTAT BT 107 BT =R |

(b). ST9 wEdl & Fqg # T faRiy o1 srer@r faRIVAT &1 ORI &R a7l Aawil Bl
U A1 HRAT ARl & ad |l IHDI quiAHAS oMY Ahed / URAAT BT FHT07 =
MY | ISTERY & fory, e § TARR] B dTel WaRAT BT AU AT AT ST APl © |

(C). &1 BN |/B W A o & g A1 quiArHe e fffebedl o1 YT fbar Sren
2| ISRV B fory, B HF 31U STl B A & qargHae oFe & fog ot avferens
oM AfABAT BT TANT B Ahall ¢ |

qUEIIS WY UdHAl & Aswaydl fasg (Main Points of Exploratory Research
design): 9uiFTEH® M Uhedi & AgqUl fovg FferRad ©—

. 39 fHefl e o) faRrvamit &1 gui fdar Smar 2
« SHH AP B SHIhD! IR FqER F TR Tl BT b [HAT ST © |
. 5P I W BN T |

« T TRE B I AfAbal H MY YRBYAT BT FolU MY & YT 9910 O © | oTdT IR
THbI & Ao & 918 uTd BIAT © |

39S ol 9% MR & Ufdgell & =g+ fhar S 7 |
« 39D TR T B 2 |
. 39 ey faeaaig B 2 |

2.4.2. (iii). fazervoneTs / amenes sfided (Analytical Research Design): @ fadt
oY HAPeU BT PRI Iqa (Bl GSAT B AR BRAT Bl & dd ARATHD MY
Afpeal BT fHTT fhar ST 81 39 d)e & A IAfAhdl § gl & BRI B ARAT Bl
ST 21 31 S9H I 87 dRg & Ul Ud URbeudielt &1 fAHior fhar wrer €1 ord: sad
foTT HRT —yTg Tl BT S dTell RGBT &1 AT fhar Srar g | e & oy,

o AT A | HAR BT © |
- Rfeéra AT far @1 dar o e gl 2
- Rral &1 gwEl @l e B worgd) e 7, anfe |

N HRUT AEE B AT PR B AU wATEd /vanenen fafr (Experimental
Research) sremar &= & (Field Work) fafer sro=mdt st 21

N TRE &1 O WRAFRN & I 3qad fr=iferRad 8-
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(). f< TeT & Ugg BRBI Bl FEiRT AT |
(b). =TT @1 aR&EeITRIT BT IR HRAT |
(d). =iy & BT BT AAITBROT BT |

(e). T & HI AMHlold BRI HRUT Tl & MYR R PR =R & AT oAl BT AN
T |

243 |RIE (Summary): el 37T 2y &I YPHfd Td IGael & ATAR e 3Tl a8
@ I JMfABeal BT TIANT fhaT AT & | SRV & {70 I=yoTTcHd 2el & folv Ush ofdia
Y AfHed FRIT SIaT & i s A= TR0 3 §© 9| $I Mgl sl o |
3l dXE quiFTHD N H WY B U W B I oidl 8 | ARATHG el & forw
M B GRBITTRN BT frEfor fhar ST 2

2.4.4 3718 & g (Questions for Exercise):

. MY WREET @ A= 9BRI &1 quiF a |

. YIS AT AUy My ifidper o1 At uRe < |
. guiFT® 9 ifeed @1 Hitr 9= < |

. favomuee ey o1 Gt aReg <

2.4.5 SRt geaa (Usefull Books):

T O RHE AR (2007). ARG e OfAfY) fSReeN! UfaRRT BRw, A8
faeel—110002.

URE AT G (1999). “IITELE URTY,” ICH HEHRY, &l AR JATS  UbTeI,
gRdICe TS, RT3

Sf. M= A1 J@Sll, (2018). AT WM G FRLD,” fdad YHRM SaeR TR, faeell—7
Al A Ud 6. FAR (2010). “eHred va oA fasm Ess Ess Publication, New delhi,
110002.

BRPWT IMad (2016). AT ey B AT, rad ufedder, SRQR, T8 faeel, daR,
T[aT8lcl, DleTehidT |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers

David J. Luck and RonaldnS. Rubin (2004). “Marketing research” Seventh Edition, Prentice-
hall of India Private Limited, New Delhi-110001.

O. R. Krishnaswami and M. Ranganatham (2008) “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.
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uRire (Appendix): 2

Variables (=R):

oY & Iid ol BIS ufawy (Model) TR o Srar @ 99 S9a el § 8 W

(Variables) iR /@R (Constants) JiRrit enfie &t 2| @rrg it § o it R
AM /e d8aid Y&d & ST TR adT fS+d A/ Hed g ReR 8d § a6 /R iy
PEd B | SaTeNv & fov f=ferRad aeor

SURIFT FHARo § X iR Y 9H=g =R € Weafb a, b 3eR 2|

BIg AT 0T, /AT AT AT O A197 1 A1 ST AHhdT © AR BeAn | S— goi, 31,
AT, GaNdT, UTiia, diHd, 93 goane | (A variable is any characteristics, number, or
guantity that can be measured or counted.)

e =i & YHR (Types of Variables)
(i). favrsgar (Divisibility) & MR =) @R &1 TR @& 8 &

@fea =) (Discrete Variable): dmad: 48 =R 59 Jedl &1 <M w9 ¥ faarford
TS fhaT T 2 | SR & foTU, URIR & =i B G=T, b H HERI BT G sTe |

gaa =R (Continuous Variable): dmmd: a9 =R e Hedl @ <¥Meld w4 4
frIfSra fosan aar 2 | SRl @ fog, oo, amemE, g9, 918, 9, &Y, e ST |

(ii). vy (trend) 3 MR R =R T TSR B B &

fRuomets =) (Deterministic Variable): o =R 59 qeai &1 ggar/Sedl & A1
HIYT TAT JAFA TR S Fhell & 9 FERUTHD oR Ped © | IRV & oy 3mg, g,
IO ST |

%9 =* (Random Variable): 3% =R f59& Hedl @& IR # AN T8 T S Al ©
S QT W HEd Bl ST @ U wEGfae s SN Y@w, 91g, QB U9 e
gECRIl IS ¥ 8F dTel 9, U], AHRI, SATE & JHar dl A |

(iii). frfRRar (Dependency) @ MR R TR I YSR D 8T &—

wda =X (Indepencent Variable): dAfea & faff=1 |Hiaxen § 59 @Rl & 4o w@dd
w0 ¥ IR 819 § SH@T Wdd oR $Ed © | SeIEY & foly, [@reny e &l A 997
P JET R R BRar 21 B 99t @1 A Wdd TR 2| W TR U GHIR0 H RE] B

g @ <t iR Rerd 81 2|

fit @k (Dependent Variable): dfea & fafi= wfiaxol § 9 ==i &1 99 R @R_i
P I R R &xar & S99 iR R $ed € | See & folu SS9 &7 |73 31 &l /14T
TR R BT 21 31 I8 SUERT @ AT MR R 2| U TR U OHIeNOT § aRTeR @
forg @ TRl oIk Rerd 81 € |
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(iv). dfsa (Model) & R R =R T SR & B &

iqeiid @)k (Endogenous Variable): 57 =R &1 o0 fau v Afed &1 81 &= 4
g fhar ST FhdT § d IfAeiid R BEdd & | SeERY & oy, IR Afed & AT
A0 Qu=a+ b Py+c |1 Qy =0T & AT daT Py = ®IFd WX QM1 fdoiid @R & |

sfgstid =) (Exogenous Variable): 5 =Ri & qeu #isd & & &4 9 oG 81 &
I € SHPT dfeoiid ok $Ed § | SSEY & oY, 96K dfeed & AT JHaxv Qg =a+b
P+ Cl#H | =S &) 3 &1 ¥R dfeolid R 2

TP AT W I B IRM F=falRad YR & =R T YANT BT ® —

¥ayd (Lagged Variables): @rat sioft (Time Series) & =Ri # 9 {1 9873 BT URM™®
fa=g A foram Sl 2 9 99 fag 9 qd & HoAl Bl YSRId &_ dTel aRl &l Jaqd =R
(Lagged Variable) @&d | Serexr & forg afe ffl @R & urfvye fog &1 Y, 9
uelRfd far S 8 @ Yig, Yio, | 30 @1 qayd @R &8d ¢ |

Y =) (Dummy Variables): sreaaa & said @8 W o) W) wnfie 81 8
Jogerd: AT Tl Sl Al © Al J fHdl 3 TR & A 39 dRE 9 GWed 8 @
FEIIT &b TPy DI gL A8 YT PR Fohd @ dd I9d el 39D U & w7 H
TR TR BT AN AT SIar 8 ROy mTRel TR dhEd © | SeTeRY & oy gfgHar P goerd:
AT HST & A SHD dacl FGAT URIET0T & UTih] BT YT fHar S 2 |

4

Z
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gug (Section)—3
s&rg (Unit)— 1

ufaeet & &1k, wew wd fadward (Meaning, Importance and
Characteristics of Sample):

@18 @1 wavar (Unit Plan):

3.1.0 Sg<¥9 (Objectives):

3.1.1 gR=™ (Introduction):

3.1.2 ufugek: arf vd gRwmg (Sample: Meaning and Definitions):
3.1.3 yfaaga & Sgaw (Objectives of Sampling):

3.1.4 ufaee &1 98 (Importance of the Sample):

3.1.5 ufaesl & fR¥ward (Characteristics of the Sample):

3.1.6 9RiE (Summary):

3.1.7 3 @ ¥ (Questions of Exercise):

3.1.8 SUER gwe /ware @t (Usefull Books/Bibliography):

3.1.0 S5a¥g (Objectives): I ram & a9 & IWIA AT FAHI—

o Tyfagsl &1 aref
o yfael &1 78w
o yfaee &1 fagryany

3.1.1 gR=aa (Introduction):

JEIT & A SHISA B WY bl w9y 3rEr ik (Population) @Ed 7 | 3R BIC
FHE BT JeATT BRAT 8l Al GHY & FAK HaW| DI eI H A fbhar S |ehdr 2 |
WR=] IS 9gd I T BT SFTT PRAT B Al 9T D A1 TSl DI JIT H WMAS B

O 98 Bicd © dlod Bl BT I g AT € | Riifd H HH T H FFRET Fe
B 2| SeaRY & fog, afy 318 @dfde FAvd aRi &1 AL SRAT a1l S9S fory

IE TG el |

AIRFDT $H THRAT BT 8l UK DAl © | AIRJD! Vb BIC TE & ALIIT Bl Aoy

s &

21 39 BIC W & T /ufieE (Sample) dEd ¥ R T @ wiftg A gde

AT & AT T @ AT I U ShY W @ Seddd & aRIER o Hedyul oIl o |

&

T & G99 A5dQ0l U7 I8 © & a8 99 &1 g & | SeERT @ foy, e W@
fdT & IR ¥ 4 <leX YA BIAT & SEH I 7591 10 Ml oflex &1 Sifg &1 Sl 8 3fR
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YA B IR W frpy I Smar © | g e e # $9 RE @ IRV $H B
fer € |

3.1.2 gfagek of vd gRwmig (Sample: Meaning and Definitions):

gfieel &1 gIgarE! FAT © fSTI®T RN G990 & Bic ¥ & fofg fhar S & | st wr
H 39 dua (Sample) w1 S 7 | FiRAS! I H URE: I9 MMBR D FHAT BT AT
BT B IOllU S9d BIC FMBR & YA ufoeen o euga fhar Sdar 21 s9d  Iold
I D1 Iuradl W 9 FHIAT By eIy H T drel WA AR GAEAT D g Bl
21 U a9l T &R I ale 9 ufieel &1 ST aRd € | SereRe @ forg, iRt
<Al Ubd FHY A b B aHl & a9 Gd RIS B AU dad D U Dbl Reafar
& IR ¥ Ao ol 21 ST TRE BIS ITHIET IR H WRIGRT BRd FHI a3 Bl Jora
wREH & oy @ aegeil A ufdeset &1 Rierr #xar 2

MR Sdt ¥ ufdeet /T w9y & yfafifg @R aren te BieT | § o ey @
Y o1 Ao B ¥ fgE 3 ufeed /feet /A @1 FEfafed wu @ aReifa fear
3

TS TOI 8ic & AR, "UiIeel fHdl 93 MHR & AHE &1 UATHd Ud BIeT g 2 1”

@ @ I T IR, 'Ud AiRIDI Ufeel Th FRUl FHg AT AN T Sffa oY o B
ot &1 ufoest foram Tam 2 1

TR AReS & AR, "uforasm / freeH / ufdest /v aom @ wiRerera ugfa ag ufsha
T ugfa @ e g™ ve faftre 9w # 9 fAifYad dwn # afed, aawqgei, fawat
rerar f=eTot @1 feren SIar ® 1

IWIEFT IRANIRT | T 2 b ufdesl 5l 98 998 a1 I (SI6En) & U Bl ¥ ©
S fb 'y & |/ i @1 Sfed gfaiRE wxar 2| sierid ufieel & wewii 4 9 9Ny
faat Bl & O 99T ® dew) | 'l 2

3.1.3 ufo=s & Sgawd (Objectives of Sampling):
wiRera el | gfaaes & ffaRad Sgeea € —

(). @ @ g9 (Saving the Time): ¥ & | FcWl 3T g3 H wMAA BT DI
JUET |B AT Fal B WA PR & HRY HH GHI H g Bl QT HRAT TG 8
T % |

(ii). @t @ =@ (Saving the Resources): ¥ &7 31eggd &R T 31Uel Ufaesl &l
JETIT TR ¥ B W9 H AT B T B UM G¥d 81 91T & | Hifdd g & | are
AT 39 1 W g9 Bl 2 |

(iii). af f=or (Damage Control): @mex (9 ieggql § O segss & qRM
IMAS Al AT g3l BT JHA & Sl & Ufaad & fegg= | &fq B Wi fbar o
AHdT § | ISR & oy @7 &) Sifg @& SR IR A FdTe 731 ©F 9HR 8 o 2
gfresl & ERE @ SRM $H | BH TH B A= A B 7 |

(iv). sRifaa e arer 9ui &1 3ra & (Study of Infinite populations): sm=a
TSR alcl AT BT AT B3l 97 gfaeel & §a 981 & 9dhdl © | Qe & o1y

SFEIUS @ Wl ORI BT LYY U A1 HRAT GG el & IR HB dRI Dl AP ALY
faam S e 2 |

50



3.1.4 ufdeel @1 98 (Importance of the Sample):

3R ufcrest (Sample) @1 SwaRT 9 fhar Su ar Fvig /Aepy 9 & foflw |98y & |/
AT BT JLTIT AT TS Sl fb FaegiRe A8l & IR HU Sl dr AT ) ur=r a8id ol
T BIAT & | 31 WiRkged regddl § ufdees a1 ufie=lt &1 gA19 U Agdqul @R B |
gfcreras &1 A forRad ardl 9 g 8T © —

(i). g @1 @iffigar (Time Constraint): FRaa 979 & od I I T’ B &
forw 99T & It IS BT AT HRAT IR T8l BT & 79 Ufdesl BT uIT HRAT B
fadea goar 2|

(ii). =g @t Hiffaar (Budget Constraint): ur: <9 & a3 991 § 999 & |41 Gal
BT I BT W TG TSl B ureT 2 99 9 ufdes BT Sreuye e & fdhed 9w dr 2

(iii). semms & upfa (Nature of Study): &l &0 e @ gafa & = Bl ® &
I 9T & 9 AR BT JUIT H IMHAT B UMT IR 8] aidl & | Saex & forv,
frefl TS & @A @ Sifg HIAT BT AT 39D IRR A FEG G BT 8] ABTAT S FhT 2 |

(iv). s & suAfiar (Utility in the Study): wiRererg sreggei # ura: <@1 ST 8
5 T & e SR ufesl & srgds & fwpui # 98d R el Y&l © | ufesl &
gl # BN arell Ffedt @t Amr &1 Myl T g 2

3.1.5 faeet @ fRwad (Characteristics of the Sample):
s wfee @t ffeRad et € —

(i). yfafafra (Representativeness): T& 3reg Ufiieel & Ha9 ! [IU¥dT IHHT 9T
&1 iR w1 81 U8 veh VA 07 ¥ R AR TON &7 FH9e 8 orar 8] var adt
|G B U © O Ufee & g H FHY & Gl a1 Bl IS YR D U H Hed
fear S 2| SeERY & foy 9 et WHg 9dq @ FHl T B IS | fieaN Ud
Z=rg = (Sample) form Sar € S R 99 @ @ad (Population) @1 wfafsiee wwan
2| A 5 T T Aad B I IR B 916 R AT b dddl b Gh D IR H
Fpy f&am ST 7 |

(ii). ot smrR (Optimal Size): Sfua smer &1 g1 i e 3w ufest &1 fagvar 2|
98d BIC I 980 d¢ SMHR & URIGel I (=BT Tl AFI Sl | 980 BIC AMBR &
gfaeel w9y &1 Sfd ufdFida 98 a)d § Safd 980 99 AMBR & UGSl & HROT
T Y WA ¢ STl 7 |

(iii). @@ Tt (Random Selection): Sgawyel a1 Ffauees da & Fafia ufaeet
@ gy <9 ufaaad Ay & gafd ufoest s/s Am 9 2|

(iv). figert (Economical): & sree ufdesl & fAaer {1 g1 =anfgy | srifa ufdest
g aoic & & urd fear ST anfeu |

(v). Sgawi & ergwu (According to Obijectives): ta s ufiee @ e @
Il & I del B A1y |
316 AR (Summary): =99 & F9 FHEAT & G DI FHY IfEl  STAHE

(Population) w&d 2| BIC MHR & AT & A4 A DI Aewdd H wifda fhar <
B & IR I AT SAAT ARl Tl FHY BT eI BRAT F¥™Id T8l BIdl 2| W A
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Qi H ufcresl &1 fAddbeu e | e @ed 99y & 8 9al &l T4 & w4
PR eI fhar ST 2 | A | ufdeel & gy &1 shy 9y & Jregae 9 fAer
ST & BT B | U # ufest & oremee | 9wy o SRl o W g9d gkl g | ufrea
DI 7 A Fe9 el A Ol & Rrad 99y & 94 9eRil & forg ufiaes § g S @
TFTIET T BT © |
3.1.7 3R ® ¥ (Questions of Exercise):

1. UfIeRl | Y 1 §Es 87

2. yfdest & fagdnd qard |

3. ufreel &1 78w Fand |
3.1.8 SR gwIa /sy A (Usefull Books/Bibliography):
Ta Ut R drR (2007). Aol ey Ufafd Reer ufaf¥tT wew, WE
faeel—110002.
Sf. M= A1 J@Sll, (2018). AT WMl G AR, fddd UHRM SarER TR, faeetl—7
URE AT G (1999). “IITEUE URTY,” ICH HEHRY, Al AR JATS  UbTeI,
gied WS, 3RI-3.
Al A Ud 6. HAR (2010). “WerTerd va oA fasm= Ess Ess Publication, New delhi,
110002.
BRPWT T (2016). "AMINSTR 2Ny &I AR, JTad ufeddherd, SRQR, 93 feell, AR,
aTeTel, DIcThrd |
C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers
David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.
Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.
O. R. Krishnaswami and M. Ranganatham (20008). “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.
P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.
Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.
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gug (Section)—3
&g (Unit)— 2

99 9 wfassr saeer (Population Survey versus Sample Survey):

@18 @ W (Unit Plan):

3.2.0 Sga0 (Objectives):
321 gR=ag (Introduction):

3.2.2 g7 s gfagel (Population versus Sample):

3.2.3 Y ey &R ufoeel ey # siar (Difference between Census and Sample
Study):

3.24 9RE (Summary):

3.25 3N @ W (Questions for Exercise):

3.26 SR gwIa /s A (Usefull Books/Bibliography):

3.2.0 S (Objectives):
A T & JGIT B d1G T SI-T—

o IHY PT URTY

o yfaasl &1 uRay

o AET BT URTA

o THY g9 ufgel Hdeor

3.2.1 gR=ag (Introduction):

oY FHRAT BN A AT FAIT I AR YRS BT T PR O B qie A
Teaqul &1 U W AR T & Ahed Bl B YRS R Sar ) a9l /dHael &
Hhae & oy Sugad UfAfd GIR &= | Ugel I ofg R forar oimar & & sreaga &
B FT BRI qAT frat gdHTsal &1 srwgd fhar Smum? g Hed # fa=faRad & ey
IUAET B B

@. TIT B T SHISAT BT I fhar Y, 3rerar
9. 9T & RHRE 379 916l U6 BIC g &7 3ud fhar oy |

qgel fdded gRT fhdT S arell 3egas |ay 3fefdr S=rorEr 3regd= (Census Study) et

SIAr & a1 g fadwed gRT far ar srmwe ufaeel sremee (Sample Study) wer Siren
=
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3.22 999 99 gfagw (Population versus Sample):

|9 99/ ufdest segas (Census versus Sample Study): S99 & 1eadd &I SIFRTOMET
fafer «ft Far ST & | s ofvia Jed & forg au wg (Target Group) @& |+ el
A AN TS far Sar 21 srddd & oy 9 WE @1 eR g W 8 dadl © |
ISR & oIy, T Tfa, Uard, dediid, Ran I qar g & 99 9edl | gEen
THT AT ST 21 SER0T & [y 9RA # 8% &9 991 & AR W W TIRSI
STRTOT @ §IRT g ORE P S’ AHIfSTd 3T Fan Uabld fbar S 2 |

9% ARG ufdesl eges H Jegae & foly OF W & B g4 g¢ A4l 9 8 oA
UHT fHar Sar 1 39 dold eIT H oNH ITall T8I IR GEEHl &1 99d Bl © |
IeeRY & oIy, IRd H AMRDI & Wrey Fwdl evd @ fov I gRaR ey

el (NFHS) 5 ufdest sregge A &1 v far Smar § 1 s a8 9 9Rd 3 T

gfareel Hagor Hrea (NSSO) gRr <o R+ ey, W@Rey qr IoiR afe & & H
fcrest sz fdHar S 7 |

3.2.3 AU gy 3R ufoest segyw | efcr (Difference between Census and Sample
Study):

Y ey IR Ul gy § fa=falad 9 g

Y T ufareel 3Eaaq

TJHY b I H JIIT P folU oAferd
e & 9 TSl bl Wi fhar S
=

gfaqel & eI H AT & (g olferd g
@ HP g1 8Y ASWl P T WA fHAT I
g

Y I H AT B [y oAlerd g
BT AMBR ST BIAT % |

|
gfaeel & euTd H Iy & oy =AM
98 BT MHR BIST BT ¢ |

T & g ATPR /FHE BT ATAT DR
& foru orfdes 9HY 3R GAAT B SRevd
el 2 |

giresl @& BIC ABR /I BT JTIT B b
o0 8 999 3R GEEEl B SNd sl © |

AT B eI H ufced &1 Ffedr g
P FRITTAT Tl X8l 2 |

giresl @ Fega | ufoaad &1 et g B
TEAT g9 I8l g | ufeeE § feaar o
AEYF! a_Al S {B 7 {B FC BH DI
FHTIET g1 &l © |

B P FHT BT IMMBR AT 8 D
HIROT FHY BT eI ARG -Tel Blal & |

W dXE P Ufdcs &1 mpR AfEd B1ar 2

P B T DI IDIA & BRI A A
I AT A8 DI UMl T | IEEROT D
forg, o w1 & wwRa gd H

MY /S HRAT T™T &) 2 |

a1 99y e Iregge 9wd qg 2 S9d
gfIeel &1 T =T BT UKl & | SQTEx B
forg, MOt & WA B S B b AT GH B
gfcrasl /=g foran ST € |

e 99 & IRy 3R SE U uficdl & oruwe & fspet # 9ga ofar w1 l aman
2| safey witedw gie & w: wRest srage & wraffidar § ol R

324 GRIT (Summary):

T BIAT H TIETIT FHPT b Fbold 3R USIT AR A%y &1 veh fafy 81 59 o & foru
ferd ) ISl /FHT BT FIeTuT fhar SIar § 99 S HY eI HEl ST © | 7 aHyT
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® UP BIC T B I PID SAGT AUl fhar Sam & a9 I ufacel Fder dwal S
2137 a1 A 9 fra fIfy &1 SwaEn faar S g we @ oRRefal R feR aRar B )

3.25 srd @ ye (Questiona for Exercise):

1. GHY B AT T Y FT AHSId 27
2. Ufdeel & S1egy= 9 31U T FHST &7
3. Uy gy 3R IHY JIeyI— H T IR 87

3.26 SR g&I& /dewser @1 (Usefull Books/Bibliograpphy):

T U Rig drR (2007). AR e 9fafy Reewr dfealRnT wew, T8
faeell—110002.

Sf. M= A1 J@Sll, (2018). AN 2T G AiRE®,” fade UHRM SaER TR, fAeet—7

URE A1 I (1999). “SIIELE URTY,” ICH HEHRU, TIEdl ARV AT UehTe,
BRed IS, JMRI-3.

Al A Ud 6. HAR (2010). “WerTerd va oA s Ess Ess Publication, New delhi,
110002.

BRPWT JMad (2016). AT ey B AT, Jad ufedadeg, SRQR, T8 Aot SR,
T[ATETe], PIDBI |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

O. R. Krishnaswami and M. Ranganatham (2008). “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.
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gus (Section)—3
s&8 (Unit)- 3
ufagel @1 smerR (Size of Sample):

a1 31 wwar (Unit Plan):

3.3.0 9g<¥9 (Objectives):

3.3.1 k=g (Introduction):

3.3.2 ufdesl &1 @R (Size of the Samle):

3.3.2.%. G ufagel &1 smaR (Size of the Probability Samle):

3.32.9. Tfigpd yfieel &1 Sugad eR (Stratified Sample Size)

3.3.2.7T. IR—g=regar ufdest @1 emeR (Size of the Non Probability Samle):
3.3.3 9riE (Summary):

3.3.4 3 @ w9 (Questions for Exercise):

3.35 SR gwIa /e & (Usefull Books/Bibliography):

3.3.0 Sga¥g (Objectives):
JAH AT & TIA B SURIT 3T ST—

o JfiSY & JMHR & IR H

3.3.1 gR=ag (Introduction):

MNP H A B 3MBR Bl W Heed Il © | Bicllld ARdD e & el § BIS ATBR
@ T A BM A Sl B UR IS A= @ el H S[UeThd §9 PR BT A
foram Sirar 21 9ad ¥ 9 Sl dRg 9 fAciey el T Ue arad & g & Aeror 3 off
g9 & THE aIdd b Ibd bl Rfd &1 udr g e 2 |

eifAft (Econometrics) # ST&f Awacid AHaT & WANT fhar SIar € 30 3 3ifde e
qrel DI B FHE DI IS AT TAT 30 F HA AT dlcl AHEG el DI BIST TAT Bal
T B | W g AMIG Awdl § S8l I[o1 v Foal &1 YN 3fffis Bl © g8l a i &
JMHR TAT W BT YPIA Td IqaAT & AJAR T BT MBR T fbhar S © |

ISR & fory, Af fsll damaa | TR BT S1eas H_AT 81 dl SUAThd BIC T | M
I ST | g 39 3reggd # afe fafr=y auf (WM, e, srgfad sanfe) &1 i
Il HRAT B A T BT IMBHR IUelTHhd dT G 81| 31 TRE o AfR, Sreqae &7 &
ST (Yarad @1 g Rer a1 59 WR) BAT @ A 997 6T MMHR 9l g1 G ISl & |
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3.3.2 ufaeel @1 3m®R (Size of the Sample):
ST AT = AR & AR UfiGe & 3MPR BT FEIiRoT fhar S & |

3.3.2.%. FTan ufaeet &1 smarR (Size of the Probability Sample):

el oy a1 FiRze segas & foly JwierdT ufieel & Suygad R (Appropreate
Sample Size) &1 v o= | fFrfaRad amal &1 e @ A1y —

(i). .=r Ffe =R (level of tolerable error): w7 Ffe TR | J&f IR Ffe & I9 ®R
Wt ONd M 9 yd @& IRl W PIg W IR el gsdl 2| fos it aifaara
3T H Ffe AT BT U Id B | AiREa sreeEl # JT B B RO 2| RorH
gfcrest & g @ FfeA, FHat @ A9 H FfeAt snfe g 1 SeeRy & fon afe as
AR {3 weR | YU A Wi ¥ Yd R D (arRdl Bl AT afip 3 Bl o
HRAT AR & Al 98 Aiadl & & AT M B A0 H 1000 BT dF B FE F SAD
IR R DIs Ay g9E T8l o< | redfd J@f 799 FfE 1000 HUAT T |

(ii). fazarms &1 wR (degree of confidence): afe T srewma & sravia goia: IT 100
gfderd favar &1 TR 9¥ Har Srar © O ) 999 & 9l dq@i /9l Bl euyd H
AT BRAT BRI | UT: 95 Hfrerd AT 99 Ufaerd favary &1 WX 3T ST © |

(iii). 5971 @1 A9 fage (Standard Deviation of Population): \rm=ia: ufcrest &1
ABR FHT & dFD [dae & FHUITS B9 1Y | fHfd STd qHY BT A4 [daer
Jf8d B T IUETPd I ATBR BT Ufaeel oAl A1 | s [AuRId S/d GHT BT d D
foere™ &9 21 a5 3Melehd B AR & Ufiee o &9 ael i ¢ |

T & 9% fageq @ Ged # 2 9 9Rig Bl § —

Ugell old AT BT JFdh fdae Sid aiaT §, aol

TN TG GHY BT AMD e AT BT & |
AT BT 9 fawrer oid &+ & forv fa=forlRaa faferat &1 uarr faar sirar & —

(a). ST@ FHY B AFG [T A BIAT § 99 S UldSW §RT S [HAT Sl 21 <4
yfera= fafsr 9 ==afad ufaesl &1 a9e foges 997 & 39e Aaaq &1 ufaf=ifea sxar
=

(b). 9@ & regAl ¥ S| 4G [Gereds w1 yAanT A1 fHAr S 2 |

(C). T U & WS fd=e™ &1 SgHH T9Y & WK ®I S1d B |l o Sl & | §9

forg frfoRaa 3 &1 vanT fvar Smar g —

__ Range of Population
6
SWIF dF1 fagell o =9 # W@ g g A A @ o ufiee @ sTeR @t
frefaRaa = g1 wra faar < @ —

ne ()

STel, N = ufdest &1 e (Size of sample)
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Z = Ry 1y fava wR w® Z- <= &1 79 (Value of Z statistics at the certain level
of confidence)

SR & fory, 95 ufderd favar W @ forw Z - e (Z Statistics) &1 # 1.96 £ |
S =w9u &1 yA fage= (Population Standard Deviation)

e = "= Ffe W T (tolerable error) 2 |

SWIFT GF & YA BT FfotRad IR 9 W fhar . & —

Example (3.3.1): afe fa¥t a1 3 A 1 097 R & oy /19 FfE wR 1000 H9AT
TAT FHY BT HES fdael 22000 HUAT & | 95 faerd fAvard & wR W ufaesl & MHR &7
frafRor &Y |
T SWIaT G 9,

Z. 5\2
"_(T)

1.96 x 22000)2 _(43120
1000 “\ 1000

or,n= ( )2 ~ 1858

Are: afe Jfa w9 @1 smer (Size of finite Population) ¥t s 81 a1 ufdesl & JMaR
&1 R & & foy SWiad g3 # fFrefaRad guR fear siar € -

o = N(@%2%)
adj = N2 5272

(Y9

el

Ngqj = Uil &1 wenferd sner (Adjusted Size of Sample) 2 |

62, wag &1 v it (coefficient of variation)
N, w7 &1 3nmar (Size of Population) 21

SWRIGd IareRe # afe N = 2641 g @9 vfoest &1 wenfda smar(Adjusted Size of
Sample)

_ N@%z%) _ (2641)x(19500)2 x(1.96)2
Nadj = Nezy o272 (2641) x (1000)2+ (19500)2 x(1.96)2
=940.54 = 941

IAAF TOET F W & [ 9 AR SMBR & FAT B AT & AR W G DI Fed
o SITaT & 99 S YEdT & A1 URIE @ BIC MHR & STo’d Tsdl 2 |

(iv). srgefa Torat @t @ (number of estimated coefficients): smaa: Y& AT

ST & b afe fer sregae W o [uanl (coefficients) &1 ade wT 81 Al suetdhd
I$ gfieel @l agadhdr 8l ¢ |
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(v). @@l @1 wfafsar 1 <2 (Rate of response in the respondents): ufoest &
PR MR § Fad! gRT UAfBAT R & &R W 7g@yol Bl © | I&eR0 & forg A}
adl B ufdfbar &R 60 ufderd © a9 Bl egas H 60 GADI A SFHRI UKl HRA &
foq 100 ool A TS HIAT BT |

(vi). ufereet @ @ma (cost of sampling): &= e @& @ W@ te W 9
HIAT B | AT IS Tolc B AT d AMBR BT Ufaeel o1 T BIdl & Sdih sad faueid
DY qolc B LI H IfUATHd BIC MMBR P Ul ¥ HM I geal & | IfQ eI &
fo faeqr & WR &I HH R 31T SaT € T9 3MUATHd BIC MR & UfIeel F dM ad
S | S dRE W I eddd & forg " FfE b WR BT del QAT Sar a9 o
3MUEATHT BIC MHR & Tfcrast | &9 Iol 1T 2 |

(vii). faveryor &1 wR (Level of Analysis): afe s & dRM &8 TRl R fIgeyor
HAT BT & 9 IMUATHA §¢ AMBR HT Ufaeel o1 a1ty | Srervr & forg afe ugell Refa
H {5 FHER gAE W bad IS WR R A Bl 543 IHGARI & (oY BR ST B
A ST BT AT TEX AT ¥ TSI & AIRT AT AT 37T 28 Al BT A 41
SR 81 Sl TOR e | Ufasl &1 JAThR AUEThd g7 o+l =12y |

3.32.9. Tifigpd yfieel &1 Sugad ameR (Stratified Sample Size)

e W @ Jfdid dHs e oMo /o @ wR (Strata) g ' @9 afiga ufags
(Stratified Sampling) foar Siar 21 vl Refa # <1 avg & gfiesl &1 @9+ far Siar @

(a). srquifds fipa ufeaas (Proportionate Stratified Sampling): sm=ra: <@
el fipa 9T @& 991 a1 § AR & &1 IR AFG fage &7 A 91d 81T § a
I BT IGaeT AAYT B UDHIPhd AT I HRAT 81 I AUl avfipa ufcrerd fafer &1
gAanT fhar ST =y |

9 fafr ¥ ugel wagul ufdesl & SuYdd AR T MEROT fHar Sar € den R 396!
=1 ol &1 ¥@&r & orgura # dic f3ar Siar § | ol ufiesl & MR B FEiRT B
& forg ffofad g &1 vanT fear siar 8 —

n= G Wil

SIEl, n = AUl gfdesl BT ATBR

Z = fau 1y fdwad wR w® < &1 A9 (Value of Z — Test at given confidence
level)

X — ) = 779 Ffe wR

N; . . . . .
W, = — 999 & [Bdl O a1l § 9el B AT B GHY D Bl Al DI AT B

N
31T € |
G, = U & A1 W o 9 A [I=e &1 91 |
Aie: A fagedi &1 A 9d oG 8 9adl © A1 Bie AMeR & ufaed (Pilot sample)

SR STd fhar Sirar 2 |
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Example (3.3.2): a1 2641 Wel dTcl WAY @& IR 1 B AT AR AAD fdae Bl
faeRor feam 1 B 1 sHe JMER W IUIfae Ay ¥ =afa ufdest & | iR faf= i

I T A BT G =T BN |

o | Al B WA | 7o (Weight) | #9e faeer
1 447 0.169 9769
2 | 474 0.179 18640
3 |655 0.248 6015
4 | 1065 0.403 7027
6ol | 2641
Tl SWIad g3 |

= 2 _Sw, >

K-z = 7t

/Z = 196
(X — 1) = 1000

Nj
W; _';;
wy =2 = = =0.169
17 N 2641 '
w, =22 = 2% _ 179
27 N 2641 .
wy =5 = 252 — 248
37T N 2641 '

4 1065
Wy N —-EEZI——(L403

G, = Y & (Al W @ H AMG fdaa b1 911 |

ZZ

— A 2
= G 2 Wi G
2
: S 1(0169)(9769)? + (0.179)(18640)? + (0.248) (6015)? +
(0.403)(7027)?]
3.84

= (107,194,040) = 411.6 or 412.
1000 000

3T ¥ Ufeel & Ho MEiRd F&A1 412 B A= a1 &1 W=m & U H frfoa a_d
2| ISRV & foy o @ @1 aoie (weigh) 0.169 & e 39 o 9 0.169 X 412 =
69.62 = 70 |l &I AT ST | sl @8 gax @i 9 0.179 X 412 =73.74 = 74
TeRl DI A QT | 5 e o 9 ¥ 0.248 x 412 =102.17 = 102 d<=Ii Bl
AT TG | S aRE @ 9 | 0.403 X 412 = 166.036 = 166 HaRI &I AT ST |
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dIc: 3R §HY & HYad AMSD g™ &1 A S1d 8 Al Ugel arel 9,

e

2
n=(Z'S) BT WIRT 9 A YRV a1 © | Ial, N, T Ufiael o1 PR ¢ |

(b). R arqufae afiga ufdre= (Disproportionate Stratified Sampling): S w# g
& fov=1 et &1 gaRor (Variance) @en el @ S (Number of elements) st grar
g 9 IR srufae afied gftreas &1 AT Sugad BT 2| 39 A & srfa e
31f&rs URAROT dTel ¥ | SATQT QAT HH YERUT dTcl a1 | HH Fewdl bl Yfieel & =rid
I ST 21 39 A BT WART R ¥ SruIfae A @1 fvem BIC AR & ufeel o
ST B O B | IR Sruiiie Al & ufreel &1 g e & forg FrefeiRad g3 &1 uanT
foram e 8 —

(X M)z (Z Wl o-l)
el n = 9ol gfiaeel &1 AThR

Z = fu 7y fdwad «wR w® < @& 9= (Value of Z — Test at given confidence
level)

()?—u)=W3ﬁ'W
w; = — W%ﬁﬂﬁwaﬁﬁwwa%«wanw@wvmﬁa%wm

eﬂ—gjcrﬁ%l
G; = Y & (Al W @ H AMG faaa b1 911 |

SWRIFd Iarexvr (3.3.2) # fau Ty deaf | IR rguifde ufcred= fafdr &1 wanT & |,

AN2
; 0;)

qﬁ?@‘f?ﬁrm(n):(}?

((11(')260))22 [(0.169)(9769) + (0.179)(18640) + (0.248)(6015) +
(0.403)(7027)]2
3.84

= (86696993) = 332.9 or 333.
1000 000

Jel W & & seuifits Y 9 ufieel &1 g &)1 R o 412 FERAT BT GAd b
ST & WReg IR Ui fafr | gA/d &R W dddd 333 FERAT Bl & GG BIAT TSl

=l

39 Ay &7 TR SR WRSTSRT T A A TAMT Fewdl B W1 (N;) B T BA B
fog f=ferRaa g3 &1 yaw far mar & —

No*l ()

i =S o

39 UHR F T T I I IIAT el & Gy ol f=fRag diferer § gaRerd faar
T E —
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| | N; &; N;6; N;6; n n;
Q)
1447 |9769 |4366743 |0.18 333 |60
2| 474 18640 |8835360 |0.36 333 120
3|/655 |6015 |3939825 |0.16 333 |53
411065 |7027 |7483755 |0.30 333 |100
24625683 | 1.00 333

3.3.27T. IR— gwTagar ufdest &1 smer (Size of the Non Probability Sample):

R T 9o # gfiee & IMeR & fory ®I8 W g3 &1 U 981 far orar g1 s
WE & Il ula=i § Afdra Mol &A@ fear S 81§99 &1 ufafiea
FRAT gfies @ U faRmar 21 9 91 @ & H I@d g uRRefies el o
MY | 39 TRE & R # g gfoegs & oy Suae d9ic &1 MeR W Ufie’_ &
MR o1 FEiRa &1 & g i fvmar =)

o FHHag ufaasl @1 eMdR (Size Sequencial Sampling):

N W @ Al # ufaest @1 reRr gd fMuiRa w7 & I9iw afoal | e (trail
and error) & IET &1 ORI oAl 2 1id 39 Ay # Faer Bl 4 dS MR &
gfieel &1 gy 9 ddb &R I8d & oid ad (& I @& fspui # 9ifod de /Sgeed
g = 8 STV |

IIT Bl 39 A § 3[UeTHd BIC MHR & Ui H &M Id Al © oD deld Jeqd=
P oATTd AT BH I 2

e (I). 997 & 99 e &1 79 s 8 W yfiesl & MMeR A MeTdhd aer &
ey |

(il). 99 S ufdeel &1 eR ger Siar & uficedd Ffe (Sampling Error) &5 &t
ST B | 19 e # 9HT & | Aadl Bl eMie ) foram Siren ' 99 ufted Jfie g
B S B

(ii). afipa w90 ¥ IR erurias aifiga ufaesr (Disproportionate Stratified Samples)
oI T 9T B O G BT AD [T B Bl & U Vel BIC JBR B Flad
A BM TA ST B

3.3.3 9RiI (Summary):

QAT g8 AR $ Yfacel & Jegye H 8IS ABR & yfagwl o Jorr 4 Ffe &
JRTGT BH BT 2 | offhd a8g 3R It & A gor o= aRRafaal & wie smer
& ufdeal &1 emy fhar Sar 1 Ufdeel &7 MeR FHY @ MR, SHP YR Bl 711
TAT ITH AT THROT Sffe R R wrar g1 fasH & fawdi # BIe smeR & ufaesl &
STafh MG [Aem & Al § sedpd 93 MR & Ufdawll &I Aaeadhdr usdl & |

3.3.4 3 ® ¥ (Questions for Exercise):

1. UfAEY & MR BT MY & ApY TR U91d BT qoiF PN |
2. "faeel & MhR HuRe @ fafd= fafdat &1 avi= & |
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3. yfaesl &1 R b fba 9 R iR a=ar 87

3.35 SR g&I@ (Usefull Books):
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URE A1 I (1999). “IIEUE URTY,” ICH WHWPRU, &l AR ATl UehTel,
Rded TS, JRI-3.

Al o Ud &, {AR (2010). “UATEA Ud o fa= Ess Ess Publication, New delhi,
110002.
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C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

O. R. Krishnaswami and M. Ranganatham (2008). “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.
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gug (Section)—3
&g (Unit)— 4
gfaest o« o At Methods of Sampling):

s@ars o Havar (Unit Plan):

3.4.0 Sg<¥9 (Objectives):

34.1 aR=g (Introduction):

3.4.2 g¥eIaT /]9 ufaeas fafr (Probability/Random Sampling Method):
3.4.2.%. 9 49 ufaaas fafr (Simple Random Sampling Method):
3.4.2.@. Jafked ]9 Ufo=as fafr (Systematic Random Sampling Method):
3.4.27. WNIga ag ufaaas fafr (Stratified Ramdom Sampling):

4.3.2.9. g g gfaaas fafr (Cluster Random Sampling):

34.3 gz gfaaas (Cluster Sampling):

3.4.4.1R—gwear gfaaas fafr (Non-Probability Sampling Method):
3.4.4.%. gfaurea ufdregs (Convenience Sampling):

3449 9% ¥ g gfaags (Snowball Sampling):

3.4.471. B / fofa gfem= (Judgment Sampling):

34.49. 3 701 gfa=s (Quota Control Sampling):

34.5 gfoaas Fe (Sampling Errors):

34.6 ERIE (Summary):

3.4.6 s7amd & we (Questions for Exercise):
347 Syarft geas (Usefull Books):
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3.4.0 Sga¥¥ (Objectives): adM U™ & AT D SURIT AT AFN—
e yfiesl Td o fafa= ot & ar #
34.1 aR=g (Introduction):

QAT 3 AT & B el (daily life) # Y S e ufcrera faftri &1 ganT & 2 |
IR & forg,

(i). Ao 9 9T 9D WK DI AU § oI 9D Aie ¥ 3w (sample) ar TR
TEd B |

(ii). IR # IE E@ed 999 39S G <l (sample) BT g1 § FeR uREd ¢ |
(iii). 73 fraE @ed 977 S9S FB = (sample) &1 ggaR dqe B 2 |

(iv). &t wer ¥ fenfil &1 yder o9 9 Ugal {8 ued (Sample) yBax I & &7
TFAM &I 2 |

(V). T3 TSI @RI ¥ ugdl iy fAFl (sample) @ e1wa &1 @ ofd 2 |
(vi). 7T 9T BT ST B | Ul STell Sraa) (sample) g @ o 2|

I P IR Al QU ST Wb & f5/9d gRT B FHg & eIl IT F9al B TINT
o o & forg fan Siran © 1 9% SN T8l 7 P 39 aRE 9 forar war oty gwen 6
B B WR=] 39D SIRGA] BT AFA AT ST ADHT 2 |

gfo=aa @1 it (Methods of Sampling):

e & forg MfEa 93 smeR @ ¥y (Population) # & BT JMMBR & ufasl g1 &
gfhar @1 gl 3 (Method of Sampling) w&d 2 | FiRea! # gfaaas @1 &g A
& W fbar Sirar 21 39 Al & g w9 ¥ &1 9ril | dfer o r § —

AR § T UK B B Agcayul ST |1 aRE &I o—

(i). g=maar gfoems fafr (Probability Sampling Method) derr (ii). iR ww=rear
gfo== fafr (Non Probability Sampling Method)

342 |wTear /49— ufemas ffr (Probability/Random Sampling Method): s«
faftr @ {a wfomas far (Random Sampling Method) i g g1 39 I @ |e
Heayol faRar a8 2 & S99 999 & UQe e @ oIy T § g SIF @l FwTa]
FAM BT 2| U 59 A § 99y & 5l ff 9ew & ufd g | 9e 9@ @l
ST & | Afel gRT {6l faordr &1 g-rg &= 59 Ay &1 qeq gafeld Iaery 2 | Wal 4
Riad SoTadx i oxar A gt fafy &1 Semevor 2

29 yfaTe @ Ayl yeR FrefaRe &

3.4.2%. GG {9 yferegd fafr (Simple Random Sampling Method): s fafer &1
AT AR WR el AfS & w9 § f SIrar SIdar € 1 39 1T HY B |l Ael BT A
7T R forRgaR S9aT fH a9 # 3w I Ao foar oidr 81 s9a die fhell dexer afad
ERT Ugel ¥ OF AT ¥ Udl Bl Mohiadd AWl B 9 & AJAR Ulaesl H MAdT &R
o SITdT 2 | SHP JTTAT I NIl BT W YART fhar Sirar 81 SeeNu & foru, afe fad
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Thdt H Ug drel 1000 faenfefai # & 200 @1 AT HRAT B AT WEI <9 ufdedd A &
I Fho! URW AT §€ 8 & 999 Y99 a1 e a W & uiwd (fifth) fenfi=t o
fcrest & forg g1 <1 Hahalt © |

gTifh I8 Il TRt © W] FiRTSI Ygal a1 Ife F $H IuGad T8l AT ST 2 |
AIc: TE gRT Ufise &1 g919 %7 & SR & a1 81 Gl o—

(i). RSF®T 9™ U IR ufesl § WA 81 ST © S9dh] GaRT T Ufhar § wnfie &)
Tohd 2 | TN T9T BT BIS o Th I 1f0h IR Ufagsl & wfdea 8 Gaodr 2 |

(il). RS9 M T IR yfceel 9 wfAe 81 91 @ S9dl aRT 999 Ufihar § wiAe T8l
BRI 2| I THT BT Pls A U W 31 R ufaes & oAl =81 81 AhdT 2 |

34.2.9. Faied &9 gfoaaq fafr (Systematic Random Sampling Method): ufcrea=
@ I8 A 9 SUYad AFN IR 8 ST GHY & 941 Gel Bl Gl Usdl ¥ SuA B AT
I8 gl IR fBar 51 waar 8l s 916 gdl | wiAe g MREd wamr ) Rerd
AR ®I Ufaee H g9 ofd & | I8l MREd HH=R &1 g/ T H el B |9 3R
gfaeel # WSl @ 9@ & MR W fhar S1ar g1 Seev & foy, afe ' #1000

A § O™ ¥ 100 FaRIT BT ufdeel | g1 8 99 Mfaa AR 1000 /100 = 10 B8R |
I g BU H AR = No.of Population

No.of Sample

TR DI M A 8 S WR WRBIDH FGR BT G dR & [0 1 9 10 db & HAl
A AT T BT ga Al A 4 FR form Siar g1 S9d 9% @ 8% Sdd AR D
TRl BT GG fbar SIar € | Sarerv & oy afe yRfRre Jewg ardd 9 R Reyd & df
TR H&RI 17 9 $HF IR AR GG 27 9 ¥ W TAT 41 A8 AWl 1 FA1d Sl =907 |

3a® A &1 Tt M < dRE 9 fHar ST G g —

TH—aRNg Jafked <9 ufoeas fafr (Single Stage Systematic Random Sampling)
e 9g—oxvig aferd &9 gfaege fafr (Multiple Stages Random Sampling)

(). ve—=Rvim =afera <9 ufems fafr (Single Stage Systematic Random
Sampling): 59 O § W& &1 A 9 U IR ¥ & [REd MR & ufdee &1 gAd 6
foram SIrar & | IerERv & foy, fhdl A srudrel | Wl 89 dTel FSl @l &l I ARSI B
v fRea dem &1 g ufies & wu H fBar 5 @adn 7

(ii). sg—=~viig =afera <@ uftega fafr (Multipple Stage Systematic Random
Sampling): g4 fafy &1 YR & =RON # fHAT AT § | SRR & oy, I WR 6
T & oIy Ty H Aewl B AT BIW! A 8 b HRUT YIS 1 A g RN
H BT SIar © | O, UM WROT H fSell $1 gg gaiRerd Qg dfaadd fafr | fhar o
Y | 9 916 T R0 H 99 Fafd il & §o udsi (Blocks) @1 aue @aRed qa
gfcrera fafe 9 b Sg | ofd # 371 Jafd wdS W 9 {8 URART &1 939 W FaRed <d
9+ fafy &1 sifo wu & ufoeet # fasar simar 2

3427 WaPpa &9 e 3y (Stratified Ramdom Sampling): &t & wr @
=TT B8 Tl BT THAT FHIY BT & | U9 § I8 I foar omar & & ufaeel 9
qHY B | GHEl BT UfaFRd 8 | 9 < ufoeae e gaikerd <d dfaaae A @
TIRT A W I§ ™G B Fhdl o | IR [l a7 @1 Suell ¥ g9 & oy wkipa ufcrerd=
fafey &1 vt foham ST 2 |
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39 Ay & i <7 I o AR @ IR B AUIfae WRIed a9 uiews Yy qer iR
IS WIS <d ufoaa fafy

(). omgufas w¥iea g ufema fafr (Proportionate Stratified Ramdom
Sampling): 39 R & w90 & Ff 1 9 96 A= & AU H Ufee & qEl Bl
G A © | AT 39 A B1 Arguifde wW¥iea <9 gfaegd Af «ff dsd 8| SIeRu &
fog, afe fedl e 60 B SR 40 BEN € 3R S99 4§ 10 oAl &1 gama &= &
qr 6 BHEI 3R 4 BERN &1 g9 BT ST =AMRY |

(i), IR smgufdes w¥ea 9 gl 3 (Non-Proportionate Stratified
Ramdom Sampling): 39 Y & @87 & W a0l 94 9@ 996 g & R
gfresl & HeRI &1 g & ¢ | 31 39 A 31 IR qgufas wRied 9 ufieas fafer
Al e § | 39 A &1 9= e 98 7 6 eifde Ame fa=e arel ot 9§ ifde srgurd
H dor ¥ A e Tl 9 W HH JJUNd § Fel DI A fHIT e & |

4329 a8 g ufaag A (Cluster Random Sampling): Iz fafr «ff wRied
gftreas fafey o @Rg 8| <M1 # 9T @ Sid ®E aF BT € | WX §H U HEqul g
I8 & % wWligpa e R &1 v 99 feor Sar @ o9 99 @ fAfa=t 9t | st
el BT & UR=] & o & I HF a9 Bl & | $9a f[quRd | dfaaae fafer
B AN T4 BT SIar 2 o9 A= oot & g § B9 e g © wReg u&b 9 B
3R STeT fage 8T § |

343 Gg ufdegw (Cluster Sampling): & 3=<Rid §9U &1 BIC BIc ®s 9N 4 39
UHR dfc <0 & R &R 98 99 &1 ufaffa axar 21 R 39wl § 9 ufaed @
gATG AT S1ar 21 39 dRE BT U wy =Rl H W1 fhar ST AahdT © | SeeRu & forg
I UL WR W AT B B (oY AHNT Qd YR BT & dl Bl 999 3R
AR Tl BN | 399 999 & oIt FHE Uiradd BT SIYHRT STl § |

(i). v@a =xor |8 ufaaas (Single Stage Cluster Sampling): afe Iy &R W
AT & W3 Bl JeAIT B & oY | el &1 garg ag Ay | fHar Smar g iR
T el & § JagrdRll B gfdeel d e fhar Sar 91 99 Uhel oRUT AE
gforaae fafer wea €1

(ii). fee—oia s ufcegs (Two Stages Cluster Sampling): Swied IereRvr H afq
gl TR H <9 AT | wu 5l &1 ga fear Sar & 8k S9a 9. 9af+a el &
AR Aderarel § ¥ U G AdcrdRl &1 garg @d Ay | fEar siar € 99 9 fgaeeiy
g ufore wed 2 |

X ORE W 3R fde TRl # o g uforees Wi 8 dahar 2

s & faemar 98 7 % 39 Al &l oruee 9 99y ofR §9eAl &1 99d B8Rl 8 U=
gfcreras # FfeAt 1 81 Al © | Hife 39 AN 4 97 & o 95w & oy § g
ST T ARITIAT FHI 81 Sl © |

344 R—=rerar gfaeae fafr (Non-Probability Sampling Method):

IR AHTAr UfaRe & SIRId JegI-hdl I & Igadl IR U GAUTgaR ufee
BT TIT BRA 2 | 9P I=rid fAfeIRad fAfert roerR el @ —

3449, gfdures ufaega (Convenience Sampling): o f& g9 Y & 9@ 4 &
W T TN JIADAT T DI U] UG JuHl GAUER Ufias 1 gAd BRam @ |
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IR & o1y, fHdl fhed &1 e o+ & forg R 8fa 9 R <@ar arer o
T ST § ¥ WEhR & oY SR SRRl &1 81 g fhar S dadr & | 59 A &1 wan
faory aRRerfaat § € foar S 21 99 srewd=i | oef @fRd frshy fMaramm 81 a1 foepy
D Ygdl A GESIAT Gd 8 a9 59 A @1 g fear SEr anfey | e hioigu
st (Exploratory Studies) # s fafr &1 yawr fhar oam & 1 g et &1 g
T RO B A9y sregar § fhar Sar 2

39 A & Ge o<1 N I8 B SO U ufiest WHy &7 aRdafde gfaf=fer T8 g
=

344® I% @ g yfdgas (Snowball Sampling): s e fAfya fafyr g1 39 fafyr #
UR™ & {Y SHI8A BT gA1a Fured] gfaad fafr & f&ar Siar 2 iR S99 urd gameii
& AR WR UIE & ¢ GG $H gAE [HA7 SIar 2| SERV & foly, =01 & g9l &t
I TR & foly FAYLH 370 I U & §HY RISl &I g fhar oar g fiR 3
3 AR & IR H SHeR e tR ST W yfaesl # M fhar S 81 59 O
B R IGavd AAYT B AT R Pl A BIAT TAT I ALIIT H MAST BRAT & |

3.4.4.7. B/ fefg gfiime= (Judgment Sampling): 9 @8 @ ufoeaa fafyr # gfoesf
® qE BT A (GRS B Felrg W a1 S § |

34.49. 3w =0 gfd=a (Quota Control Sampling): uftea @1 g fafer  fafafer
gfrest & g & forw @ M@ a9e / Rgell @ a o= fear Srar 21 3R & forg,
Pl Ty @1 WREAT & AR Ufdew & 3f=ia foli, S¥, &F, Iy AMfe &1 3 T
= eI S B |

dle: wiRmerm 9@ /e (Statistical Inferences) & fogw wmma S witreA

(Simple Random Sampling) fafr @ 3mR a1 ST ® 1 39 gfoea @1 o= faftt &1
e Y 9T 39 uftaa Ay @ AR @ s & fear T 2

3.4.5 foaa Fe (Sampling Errors): ufieae Ffe d9 S 8ril & o9 ufdeel guf wu
A AT F 9O T8 dRa1 1 TR VRl W AR FHT BT AR AR Ulaes B AR
|AE A 8 A gl | Ffe AF I © | gTelife FasR H UEr Wi W) T8l & b fhe
Al F9Y &1 gag, ufaHa ufdeel Ui fHar o 9@ | 39 R 9 §{B 8 dd Ulaadd e
B B FREAT g1 & 2 |

gfcrer Ffe @1 ufieel & oMeR &1 9eax ®F a1 o wadr © | a1+ & gfters e
3R ufiest & omeR # fAuRa wwy U Sar € | gTdlifs Wikged oegaqi # o ggd
DI ST S DI S Febell & R W yfdaas &1 FEAT b1 A o1 S bl &
sABT AHT T B ST Gl 2 |

34.6 9RiE (Summary):

e & forg AR 9 smeR & w9y (Population) # & BT JMMeR &1 uftasl g+ &
ufshar &1 ufcrera fafr (Method of Sampling) @& 2| \ilRege! # ufteas & o3 fafdai
ST WA a1 S | 349 fAfSRl @1 qre wu o |1 Wil 7 dfer o ® —

AR H T T R D Aaqu! AR |1 avE o B

(i). wwarerar e A (Probability Sampling Method) derr (ii). 3R ww+megar
gfe=aq fafer (Probability Sampling Method)
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oy & foru <9 ufcreq fafSy Ia9 e /190 Wil 2

347 3T ® ¥ (Questions for Exercise):

1. U= & 319 7 gasid 27
2. <9 yfo=ad= I 3T RT FHST 87
3. ufoes &1 fAfY= fafar &1 goi| & |

3.4.8 SR g&I@ (Usefull Books):

T U Rig drR (2007). AR e 9fafd Reewr dfalRnT wew, T8
fadeell—110002.

Sf. M= A1 J@oll, (2018). MG 2T G AR, fade UHRM SaER TR, faeetl—7

URE A G (1999). “SIIELE URTY,” ICH HEHRU, TEdl ARV AT UehTe,
BRed IS, JMRT-3.

Al A Ud 6. HAR (2010). “WerTerd va oA fasm= Ess Ess Publication, New delhi,
110002.

BRPWT Mad (2016). AT ey B AT, rad ufedaer, SRQR, T8 faeel, daR,

aTeTel, DIcTehrd |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

O. R. Krishnaswami and M. Ranganatham (208). “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

69



gug (Section)—3
&g (Unit)— 5
e ured @ fafa=t ==t (Steps of Sampling Design):

&1 31 v (Unit Plan):

3.5.0 Sga¥9 (Objectives):

35.1 k=g (Introduction):

3.5.2 ufoes wred & fafd=1 ==or (Steps of Sampling Design):
35.3 ERE (Summary):

354 3N @ W (Questions for Exercise):

355 SRR gwIa /dedse @ (Usefull Books/Bibliography):

3.5.0 Sga¥d (Objectives): I ereamg & Sedgd & SURIT T SHI—
o URH UeU & A= =Rl Al

35.1 gRag (Introduction):

yferd URed &1 dreqy Ufaead &) FaRed Ao 9 g | fedr Y oy & forw ufoeel &
T B Ufhar & gl wEd € W & oIy Sugad den qai SMeR & ufaeel @r
g9 fear A 81 ufaeel @ ge 997 favvar 9uy &1 ufafafea aRAr 81 U 3w
fdesl &1 999 HxA & foIU U 38 Ufd=as UTed 312ra] i Are=T &bl BT Sffard 91
=l

3.5.2 ufoeas yey & fafy=1 ==or (Steps of Sampling Design):

B oy srerar Srewy # ufdesl & ad=a & ufhar oI Ufd=ad $ed © | Ufadd Udh sy
afRerd ufthar 2| g9 A= =xor f=fafad g—

(i). sree & forg wvqut @féa wE /99y &1 FuRer e ar & sragd fear o1 &
I Tl TSR DI AR FHE M FHY & wY H IRFINT fHam SIram § | el & fog
foq <féra g # wnfie i |

(ii). s @ forg ufieel @ MR &1 PR wduem 99T &7 SBR 70 81 9M & 91d
3Tl TRYT # ufcrest /AT &1 R q¥ fhar Siar g | ufieel &1 emer frefaRad qrat
R R wRar 2

(@) T BT AR § MBR & AAT & (oY AUETHd I8 TAT BIC MBR & AHI
@ o STeTTdha BIC MEHR BT Ufreel &1 gara fhar S 2|
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(b) oM ® WR: Uiy & THR T & WXl Wl f1vR axar 8| SeERT &
g I WR B Al & ol 9% SR BT a7 UARId WX B SIIAl b
foq amepd BIC ufesl @1 smawaedr usdl 2 |

(c) 7= FR W Wer IR & W1 uficel & MHR R y¥E uedl 2 | WIhR
e WR B4 B W UfIeel &1 PR T Jur s [JuRa wWierd Ffe wR
31 B WX URTGe &1 MR IMUeATHd BIST @ ST 8 | I ea H gl
@ folg JMUETHd a8 MHR BT Ufarast 1 T ¢ |

(d) 9T & YORO: 9T @ Fadl H fAfdydar 8F w ufdesl & |edl § 1 fafdear
BT L @ Oal & RTe Gerasy Ufiee &7 MBR FF6d ARl arel GAd)

BT 3UeTT g7 BIT © |

(iii). ufe=rae fafdy &1 gare: T &1 PR iR ufieel & MeR &1 999 aR oF & 9.
Sugad ufcee Y &1 gama fhar Smar € | 1egae o URREl & SR 99d Suge
fafer @1 g fomar Srar 71 9 ufoaae Ay @ Sucter ot At # s A S 7

(iv). ufdest o1 gfafafra owfieor: i@ # =T ufdeel ok 99U & JeRI &1 Jo T axa
gt &1 ufaffa o &1 fAwemer fear Sar 81 399 I8 ual 9d odn ® b Fafd
gfcreel ada # FHY @1 gl € sear 7€ | e gufa ufiesl & Aol H 9wy @
|ERl & PU-gH T8I U S B A1 ufrerdd @1 ufshar e Fegel Aed 38U s9H gurR fhar
ST 2 |

35.3 9RiE (Summary):

faa Uy BT dead FHY ¥ Ufdes © gag @) fAffad e A | g | fed F o
BT AIH A5Vl W IRAMAD FHD! BT Fobed © | Ifa FHd Feyol 8RT d9 2y & Frspy
G g B AT T Wy § ¥ U gl gfdest @1 gag $xA @ U te Suge
gfereas Uiy &1 raegddr Bl ¢ |

354 3T @ W (Questions for Exercise):

1. UfrREE 9T W Y T FHS 87
2. Uferaa uTey & fAff=r=ro &1 9oiF Y|

355 SR gwIa /Ay & (Usefull Books/Bibliography):

Td Ora Rig dR (2007). amfoie ey Ufafd  fSxeer ufafdnT wew,  WE
faeeli—110002.

S1. Ifdw AT q@Sll, (2018). "HMINNTG WY 9 HiRGAD,” fddd ghred SEER TR, Roct—7

URE A G (1999). “IITELE URTY,” ICH HEHRU, &l ARMIU JFAT  UhI,
e IS, RT3,

Al A Ud 6. FAR (2010). “Wererd va oA fasm= Ess Ess Publication, New delhi,
110002.

BRPWT Irad (2016). “AHAISTSG ey B AT, Jad ufedae, SRR, T8 fQoetl, SR,
T[ATETe], PITBIT |
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gRf¥re (Appendix): 3.1
gfoeel & G (Number of Sample)
N ¥l arel 9 9 N 9ewl arel fbae ufieel ura fad o wad 87
gfresl &1 =39 &1 bR A fhar Siar g —

gieremod & | (With Replacement) @en famr uftremus & @ (Without
Replacement).

ufereerms & sy (With Replacement)

Tq ufoesl @ folt T Hew @ g & 918 SAdl iR 9 ¥ H wifid ax for o
T9 3@ g SFTell IR W g S &) TG a1 <& 2 | 39 -foRad ISR & g,
e fohar T 8§ —

gFwIH S=N" 2|
SEl S = ufiewt @ @t a1 2

N = 997 & 9] &) &7 2 |
n = gfies & Al B TAT B |

(i). w1 form & ui= fa=nfar (Roll No, 1, 2, 3,4, 5) 3 9§ &1 &1 g9 ufacel & wu #
UfoReU & A1 B_AT B | 39N frifaiRad et (52 = 25) ufdest g off dad & —

(1,1)(1,2)(1,3)(1,4) (1,5)
(2,1)(2,2)(2,3)(2,4) (2,5)
(3,1)(3,2)(3,3)(3,4) (3,5)
(4,1) (4,2) (4,3) (4,4) (4,5)

(5,1)(5,2) (5,3)(5.4) (5,5

(ii). w1 form f& =R fa=nfr (Roll No, 1, 2, 3, 4,) % | &9 &1 919 ufdesl & w9 H
UfoReITIe & A1 $eAT § | 399 ffeiRad gt (43 = 64) ufdesl g4 o dad € -

(111) (112) (113) (114) (121) (122) (123) (124) (131) (132) (133) (134) (141) (142) (143)
(144) = 16

(211) (212) (213) (214) (221) (222) (223) (224) (231) (232) (233) (234) (241) (242) (243)
(244) = 16

(311) (312) (313) (314) (321) (322) (323) (324) (331) (332) (333) (334) (341) (342) (343)
(344) = 16

(411) (412) (413) (414) (421) (422) (423) (424) (431) (432) (433) (434) (441) (442) (443)
(444) =16

Total = 64.
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far uftrems & @rr (Without Replacement). ssa fauRa 9 uftest & fou &
AER DI G B I8 ITD] fBR A qHY § A e fHA1 SId1 8 d9 I oy 3Fredl R
T S B GG FEE B Sl & | N 9l gl 99y H W N 9eRl drel gfaesn @
g oM & ferg 1@ @1 Combination Formula &1 wivT fasar i 2 |

?ﬂ?ﬁqﬁ SzNann!(l\I:,in)! %I

et S = yfaewt @ o dw@m 2

N = 997 & IS & 97 2 |
n = gfdest & Al & 9T 2 |
39 fA=felRaa Serevor & g e fear T g —

(i). A forn & ui= faenfar (Roll No, 1, 2, 3,4, 5) 5 9 31 &1 g9 ufaeel & wu H
GfoReMIT & 12T HRAT © |

5! _ 5X4X3x2X1 _ 5X4x3Xx2x1 _
2!(5-2)! 21x3! (2x1)(3%x2x1)

FIBIR® ®U A U< B UR feiRad 10 el & sgaRerd fear = g — (1, 1) (1,
2)(1,3)(1,4)(1,5) (2,3)(2,4)(2,5) (3,4) (4,5)

?15[@{, S:5C2:

gRf¥re (Appendix): 3.2
&9 "@r et (Random Nmbers Table)

g " aifer (Random Nmbers Table) &1 v axa W eaRera qa ufaeet &
a1 S B < WA Aleldl Yd USRI W BRI B AT SYd  HIOThI

(calculators) a1 wraei & fafw= dfveaa”t (Softwares) & Arsd | = (generate)
fpar ST B | Q@ AT ArferdT & YA B rEfeRad SeTEReT & gRT woRe fhar T § —

7= forar fo fi werm o 200 faemeft ued 21 S99 9 10 fJenfeil &1 wemR & fov <g
gfcreras A | Fa &RA1 § 1 59 oY &d W1 Alfeldl & WA faf @Rl | s
g fobar Siar & —

Hayem |l faenfal @1 000 W 199 dd Y IMdfed fhar odr 21 w1 F 200 db
A 9 smsifed fhar < Goar g | safd I8t g9 § Sifhdd dI9 bl & Gm AT 2 |

T W § 39 der arfersr (Random Number Table) @ gs (page) w oid €1 <4
AT AT by wai ¥ & 9&hdl & | e dari (Rows) iR @i (Columns) # <@
RIS IR &l & | U A 31T 3T dlfeidiall | 3TelT 37T 3idhl &I & Addl & |
Il & forg fFfoRaa arferer (3. AL 1) 5 1150 <a 3l &I gaiRkerd far a1 2—

arfereet w==m (3. A. 1): 1150 <9 3id
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1581922396
0928105582
4112077556
7457477468
0099520858
7245174840
6749420382
5503161011
7164238934
3593969525
4192054466
9697426117
2007950579
4584768758
3840145867
0190453442
6766554338
6315116284
3908771938
5570024586
2999997185
7864375912
7065492027

2068577984
7295088579
3440672486
5435810788
3090908872
2275698645
4832630032
7413686599
7666127259
072759769

0700014629
6488888550
9564268448
2389278610
9120831830
4800088084
5585265145
9172824179
4035554324
9324732596
0135968938
8383232768
6349104233

8262130892
9586111652
1882412963
9670852913
2039593181
8416549348
5670984959
1198757695
5263097712
0385998136
5169439659
4031652526
3457416988
3859431781
7228567652
1165638559
5089052204
5544814339
0840126299
1186563397
7678931194
1892857070
3382569662

8374856949
7055598767
0684012006
1291265730
5973470495
4676463101
5432114610
0414294470
5133648980
9999089966
8408705169
8123543276
1531027886
3643768456
1267173884
5407921254
9780623691
0016943666
4942059208
4425143189
1351031403
2323673751
4579426926

4637567488
6472382934
0933147914
4890031305
9776135501
2229367983
2966095680
0140121598
4011966963
7544056852
1074373131
0927534537
7016633739
4141314518
4020651657
3768932478
2195448096
2828538786
1475623997
3216653251
6002561840
3188881718
1513082455

Source: From the Book “Statistics for Management”

I H diferdt & el waR IR @HAT § Rerd I & URME 9 3fd] | 319+ ufaesl &
foru 000 & 199 TP & 3Dl Bl Bled A & | IaExV & oIy, T Ugel HaR IR T H
Rerd dw=m 9 & RIS Y dl 158, 192, 239, 620, 685, 779, 848, 262, 130, 892, 837, 485, 694,
946, 375, 674, 880, 928, 105, 582, 729, 508, 857, 995, 861, 116, 527, 055, 598, 767, 647, 238,
293, 441, 120, 775, 563, 440, 672, 486, 188, 241, 296, 306, 840, (120), 060, 933, 147, 914

dIe: 120 &1 IR IAT & U] Uldesl § U &I &1 forar S =1y | §9 o'e ¥ ufdeel & 10
TeRll o g frEfaiaa 8 — (158, 192,130, 105, 116, 055, 120, 188, 060, 147). 1!
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HHI: HH W (55, 60, 105, 116, 120, 130, 147, 158, 188, 192) & | ST dRg W 31fde dwdm #
fcrast &1 gama 1 fhar S | ¢ |

gRftre (Appendix): 3-3

o i} gfa= e (Non Sampling Errors): iR uftrema Ffedi & st ufceas Fie @&
3TATAT 3T BRI A B dTell FfeAt & wfier fvar Sirar 2| R 3 o e fFreforRad
3 _

(). TIPT ERT Teid AT <7 | VT B3 HRON (ITSTIT BT HAGIN, 950 YR T3l |
AT T, Tl BT T FHIET STR) | GRIT B |

(D). =PI ERT TSR 3G deTT |

(C). TR1g Ul JIorAT | fST9H araifdes Fael dd 9 Ugd Ul ©RIG e, ERE A
T AT U1 ST U & |

(d). v=Ht @1 e (Ambiguous) wmT |
(). FTDT B 3THM |

(f). e REAT @ FRABAAN | $HD JHd MRl BT Il T BRAl, AN DI DHioARaAl

aern ReaffE o) Tafodf senfe v 2|
(9). BT IR TG BT ITARCKIT |

e I8 &M o7 A 919 I8 © F ufoem IR @ RAuda R aeme o6 gt uftes
® PR D g1 9 3R el Bl

o iR yftrem FfeAi A MRAGT &= @ fog fRenfder (Guidelines for minimizing Non
Sampling Errors):

R yftage Feat &1 Feifa s o fag FrafaRes Fdet &1 9em B s arfie—
(). ufiael |AdeToT DI AARTHT FRSA G =AY |
(b). uftreel Hderor &7 Jorm |wg HieTw g1 =12 |

(C). UeHTaET Bl e & UgE fawdl WR &1 divad ST a1y |
(d). ge=ITaet! @1 SUANT 9 Uyge Sirg (Pre Test) o =ney |
(e). uferael wderor o7 Sa1s; (Fatigue) =2t &+ =nfRu |

(). gEol H &M & d&vr @ R AgdYel Ul & SHE ARGd A1 §edb Hod U
BHRAT =Y |

(Q). TMYTIQAT /T SR dTel ULl BT T8l Yo =1y |
(h). TETTHREGAT BT T Ted <7 A g9 AR IIAT I8 SIETES! R Fdha ¢ |

76



gus (Section)—4
s&rg (Unit)— 1
3ifes; s, uRvTeT vd e (Data: Meaning,Definitions and Types):

a1 31 wwar (Unit Plan):

4.1.0 Sg<99 (Objectives):

4.1.1 gR=a (Introduction):

4.1.2 3ifwel &1 o2 vg uRwmyr (Data: Meaning and Definitons):
413 3ifwel & yaR (Types of Data)

41.3%. YN wHa (Primary Data):

41.39. fgdgd & (Secondary Data):

4.1.371. Iifiga ek Frasoh (Cross Section and Time Series):
414 ARE (Summary):

415 3= & we (Questions for Exercise):

4.1.6 SHAR gwa® /e @@ (Usefull Books/Bibliography):

4.1.0 Sge9¥ (Objectives):
TAH AT & AT P SURId 3T SIi—

o 3i[dHsT &I e Ud gRHEY
o Jifmsl & UBR

4.1.1 aR= (Introduction):

dSTf=Iep BT BT Tspy Tedl /yHvil gRT Tl O © | $9& foly ag a1 YHIOT AHbI
B W7 H U fPU T 8 | Thiad THPI & fIeavor & §1g o b sy ured 2idr 2 |

AT Y97 § BET ST ol deili-1dh IMRTAT § THD hod dTel DI d¥g @ |

A9 BT Fhod af YR & Aidi 9 fHar Srar 2 wrafie dg 9 9o fgdius 9d 9| o9
R MYeRT & foIU Ugell IR FHBI BT HAdbold fhar SIdr & dF S0 Urdffe |Id der Sirar
2| 39 ARG 59 FHdT T Fhed Yd ISR dial | fHar Siar 8 a9 9 fgdas |d

8T ST 2 |
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fadas Al | Ui el I ST | UHId fhar S |adT § | W9 sifds Ura: g,
U—-Ui3ebIal, T SIS § Y4 YHIRI BId © | IdH qHG H YD FAR D HARGH G

) sifrs U fH S Fepd ¢ |

Ugoll IR Uhfad fhd S darel uierfie sifes fA=faRad R & ura fhd o 8—

srgatte (Observation), #ma (Measurement), warT (Experiment), sdemr (Survey),
wrernR (Interview), senfe grr|

4.1.2 3ifdwel &1 ok g9 uRwmT (Data: Meaning and Definitons):

HAaford, faweida qem, Feew wd gqdexe & fou e dear a1 gaeei &
& /3ifeel wed © | (Data are the facts and figures collected, analyzed, and
summarized for presentation and interpretation.)

A 3ifdbs, Tl gd ga-msl &l el # uelRia oxd & | (Generally, data reflects the
facts and informations in the numeric form.)

dfps fodl =R & faf=1 gl &1 yalRia a=d 2 | (Data reflects the different values of
the variable)

dfps (Data): sifwer g qgao A 2 99 Gl & A8 & 9T 811 3| g
| & forg wea A1 o1 s 8 © | (Data is the plural of datum, a single piece
of information. In this way data is the set of information. Data is the raw material
of the statistics.)

413 3ffwel & yadR (Types of Data)
wRera § offwel & f=forRaa yoR 8 —
(a). woFT /A (Measurement) @ 3NIR 3ifde U TR B B §—

IJeTHd IR UTEE AT ST (Numerical/Quantitative ~ and
Qualitative/Categorical):

&9 3ifpst Bl 3fpl T ATYT T Fbdl & SU 3fbIcAD 3idhel Hal Sdl & | ISBeNU & oIy,
TS, A, qod, ATY s | g9 3ifbs & A1 WO & fhard (Sirg, =er@, Jom 9rT
SIR) Ags ®U ¥ fhar S Adhar 2|

9 e FSTd! A1 3l H H=Ig &l il © dfcd Il N Bl SURAfT AT srguRerfc &
wY H AU ST 8 UKD 3iThsl Hedlld © | Sarexvl & [ofy, graxdl, ghgad], Sarar],
T, SN | BB T4l B HAHIR Fad [Ha1 Sl 5 | o g fdemedt gom, fgd @ g
9 W S0 B Fhdl © | $9 3Afbs & AT 0T Bl fhaW (Srs, =er@, IO 91 531fs)
HEol w4 | eI fhar 51 qHh 2 |

(b). =T (Source) @ MR R 3B A YHR & B &—
wrerfe &R fgdas (Primary and Secondary):

41.3%. URIf® e (Primary Data):
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& Sifpsl T WIS Y2 IR TN B & fo1v fhar Siar & SS9 urfie sifeser ol Sird]
2| SeERY & foU, Ud & I8 WR B dlell 0T & 3 rerdT fhadl oemeft grT
U MY & SR Aol IR R Ugell R 9U8 fhy T 3ifes |

weifA® gHel & @ (Advantages of Primary Data): fot siererd & mrerfies dwar
& AT @ fafeRad o g

(i). wrafies FHeT 1 FaH I8 A IE BT & b A IAA WY D IgaAl D IIHT
iwfera fd oI €|

(ii). et HS @ Fggar o Sirg T=g BT ¢ |
(iii). wrfAe THe FHAgER B 2 |

weife el @t @At (Disadvantages of Primary Data): =it eiuerd # urarfae
BT & TN B FrforRad @nfit 8-

(i). wafie AHST BT Hhferd BT H BB THI AT ¢ |

(ii). rarfyes ST BT Ao @dlar BIar 2 |

(iii). ofreiie sremt & forg wrafes aH® &1 Hham Ur: F#1g =72l 8T 2|
4138, fgdae w&a (Secondary Data):

I offrs RS gAm TE &l g | 2 fg<diad fis PR ¢ | IAERY & (Y, ARBR AT
el Hroe gRT qd Ua1ira offdrs RTaT wIRT garT far o1 &1 7 |

fgdhas wwal &1 o (Advantages of Secondary Data): f&=il 1 wererd # fedas

AHRI B YINT & fr=ferRad o 8—

(i). ¥ ST W Td dhTel SUA B O © [Ty WA @l g9d Bl o |
(ii). 39® AT 98T HF AT LI A BT B |

(iii). UfreTRyes qeal &1 g9 | Hehfold dRA1 F™d T8l BT & SAD o1y fgciiad AHb!
BT JANT ARG B Sl © | SaERvl & foly, fUsell |al # fhdl Qo @1 SHE@r & yd
UeHTIRI XISl | B S AT ST A ¢ |

(iv). =fdmrd aeEdl g8 99 ) S (Census) & &R |ad & ofd: fadas |H®l

BT TART AT ITDT AL 9 I 3 |

fadae wHal & @ (Disadvantages of Secondary Data): fadae aHel & d&
I FH I8 © fh F Iag | SrEdd AMeR & gHY JIR T8l fhU O g dfed g
<RI Td AT & STl B BRI g9hT GANT fhar Sirar 2 | b ff sverd & fgdus
FHDI & TN & FferRad JHa &

(i). @ gwiRia fgciae |He T3 eagd & foy & aRE 9 oad Jel 8ld & | Rifd g
HHed & I TAT TRID A~ BId & |

(i). e e T ARdER & forg smafa & dad 2 |
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(iii). o et @) o e e 2

(iv). fehas e waad T8 8 2 |

(V). fgciae Hal &1 YEaT BT UG F9Id T8l 8IdT 3 |
(C). 9 & MR W I 3ifPs T YPR & B &8—

4.1.371. Fiiga SR Hrase (Cross Section and Time Series):

frfl froa wv R R el o a1t 9 ura Ry T sffes affea |He weera 2
TSR & foIU, 2019 H YRT & IR HESFRI & oGl AT 2019 H bl & &
HHATRAT BT AT TN |

s fauRa fdl Fraa o ar avf | 9wiea A=t e@fdal & ofiesel &I 1Sl wEd
2| IETERYT & foTg, | 2000 A AHBR 2019 qH IRA Bl ST A7 fHll H¥ & AT 20
auf & fas & sifes sl |

(d). faf3a sifwes (Pooled Data): & &t sifwsi & W& 9gM & forg @figd sifawet
AR BTN B sl B Th A1 e faar oar g Sy fafsa sifest dsd € | Sarevv
% o, 9RT & IR HSRI &1 {1 10 qul &1 ST BT U A1 AT o TR Gl 40
s YT B W & |

41.4 GRIE (Summary):

THb IS MBI § bod T B d¥g SN B © | 396 A9 & 915 & I Bl
ey urd g 21 e srft § wHe gEeRll &1 SietHd: ®UIdRY €| |@e |HG
TOhHS UHiad & W B & IR FIRd] H IADI BIcAD I1d) IUINT fHaT I1ar = |
fgciies T &I Heheld Jd UBIRI Yedhi, Ubrel, ufddeni anfe & fhar S Adhdr ¢ |
RIS HHD! & Hbold & oY faclidhd, AEhR, FderoT 3fq ARl o1 warT fHar S
=

415 =g @& e (Questions for Exercise):

. difwel o1 ufeafyd ¥ |

. difmel & A= Y&RI &1 auie o |
greIfies AHD! B T[0T AR QT Bl Ieelkd N |

. fgdiae wal & T 3R QI8 BT Ioold N |

4.1.6 ST gwa /dedue A (Usefull Books/Bibliography):

Td U RiE drR (2007). Aol ey Ufafd Rwewr ufal¥nT wsw, W@
faeeti—110002.

Sf. M= A1 J@Sll, (2018). AR WMl G ARLD,” fddd UHRM SaER TR, faeetl—7

AW N

URE A1 X (1999). “IIIEUT URTY,” ICH WHWHRU, TEdl ARV ATl YT,

BRIed TS, RT3,

Al o Ud &, {AR (2010). “UATEd Ud o fa=r Ess Ess Publication, New delhi,
110002.
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BRPWT Irad (2016). “AHAISIS ey & AT, Jad ufedaed, SRR, g e, SR,
T[ATETel, PITBIT |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

O. R. Krishnaswami and M. Ranganatham (2008). “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Rafael J. Engel and Russell K. Schutt (20099). “The Practice of Research in Social Work”,
Second Edition, Sage Publications.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

S. Sampath (2006). “Sampling Theory and Methods”, Narosa Publishing House, New delhi.
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gus (Selection)— 4
s&rg (Unit)— 2

(Mthods of Data Collection: Observation,Survey, Interview and Case Study)

s@s o wavar (Unit Plan)

4.20. 3338 (Objectives):

4.21. uR= (Introduction):

422. GHPI B Hhed o faft™t (Methods of Data Collection):
422%. saeitdd (Observation):

4229, Fer /s@aeid o faewarg srerar o1 (Characteristics or Merits of
Observation):

42271, qare o1 gre ( Planning Observation):

42279, s@ada @ UHR (Types of Observation):

4223, e /s@enedd o g ar 9Mi (Problems or Limitations of
Observation):

4.2.3. waeor (Servey):

4.2.3%. |3 A 9 @ f¥wany (Characteristics of Servey Method): wdefor
4239, |3gv & faw=1 =T (Steps Involved in a Survey):

4237, wagwT 3 Sgewd (Objectives of Survey):

4239, wagor fafr & @ (Advantages/Merits of Survey Method):

4.2.33. 9agvr fafy a1 d¢ (Limitations of Servey Method):

4.2.4. grEmepr (Interview):

424.%. AEHR &1 31f gg gRameTg (Meaning and Definitions of Interview):
4247 AETHR P Sga¥d U9 #gw (Objectives and Importance of Interview):
4247 WeTHR B =T ==or (Steps in the process of interview):

42479, WEHR & gHR (Types of Interview):

424 3. AETHR 3T H ¢ (Limitations of Interview Method):
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4.2.5. 3afea® /ga sreaa (Case Study):

425, Jufad® /qa ega= &1 3f gd gRamY (Meaning and Definitions of Case
Study):

4254, I9fFa® g & fagmang (Characteristics of Case Study):
4257, e eaga o Agand (Assumptions of Case Study):
4259, Jgfaae ega_ & ybR (Types of Case Study):

4253, Jafaa®s ereaas § wHe dwew (Data Collection in Case Study):
4.2.6 GRIE (Summary):

427 3rr & wee (Questions for Exercise):

428 STARN g /A A (Usefull Books/Bibliography):

4.2.0. Saq¥¥ (Objectives):

A T B JIYIT B SURIT MY AT —

JTAATDH
Fdefor

ATETTHTR
gd eI

42.1. 9R=a (Introduction):

e B Uk H FHBI BT Ahe Ub AUl RO T | Y a%q@%f AR D
IEQW DI GRT BRA AR URBSIARBI B S B & forg [iR=d fby v =R_1 &1 ufafieea
PR dTel FHDI BT Hhold [HAT ST & | b M BT By AHDI & [dgelvor gRT & Ui
BIAT © SAIY HHB! I YT AR B ARAT BT & | Afe AHDT ¥ FfE 8RN a1 WA Bl
g Y Ffeyot grm| e & foau SHe de ATd @ RE B 8 el TR JiR
et oxeb 2y & sy ura fBd S € | O dREM H @8l TR &1 & oy qad
HEayol AT SiE RND © S¥ ORE WY &1 TSRy UT| 9 & folt W Hgdqur 4ol
oYy FHEET SRad 9He 2 | fgde wHel (Secondary Data) @1 Sded qd UaTRId
Al (TR UHTEE, Y4 B A, T, I |ieT, s@fk) | ) forr o @
R U AHDI BT Heheld MY &1 Ypia vd RN o iR e 2 |

422, FHHT & Hhe o faf™dt (Methods of Data Collection):

IS FHG! & Hhed @ IR U ARl §— Jraciied, HdeT, MR Td g Terad
(Mthods of Data Collection: Observation, Survey, Interview and Case Study)
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4223, 3@eAdd (Observation):

AT dieT ATel B AT ¥ 3faciidh Bl 31 § i@l | ST § olfh eEdHR | i
BT Ad@d [l =5l BT TRIRAT F FRIE &R © | 39 [ &1 U= urE: it aHb
& b & forg fhar Smar @ g Yot GHal & dded @ fog W g9 I &1 gam
T S Fodr g1 TR @ UBMAT Td A0 F A A @ ATAR FHDI DI AGT B forg
IABI 3facilh Aqd] W fhar Sl & | IaeR0 & fofg, Il fodl @ & ol &
JIER PHT I HIAT & Al D (oY g & AaWl BT Y& JeqIT HAT IS | el
gedT & e & forw sHifeaal @ A a1 deieie SueRen o, $aw, fafsar / snfear
RIS anfe &1 A ITIRT fbar e € |

JfFAHIS FARS I[P & IR, "R wu # "gean afeq el € S% e S
el WU H SR R AT R o & FReror 7 |

4229, e /sae®dd o faRwad arrar o7 (Characteristics or Merits of
Observation):

fo=dT TeT BT U ARGl I IGHR FRIET0T BRAT FHP Hhald & e f[Avaa= ugfd 2 |
Rifs TTH FIIITHAT W AT IABT Bl [Avaa-g gfafafr fedy gear &1 g s
oY & T SUYdd FHPI BT Heheld PRl 8 | Adalid Aty &1 fF=feraa faemyany srerar

o1 g~

(i). smfsm &1 w3 (Use of Human Senses): sraciia fafy # awa! &1 Adhad &
& oy grega: S|l &1 U a1 Siar 8| &1 &1 sfarsli &l gl & ol HEl BT A1
TN BICT € |

(ii). wrafdw FH®l @1 Howaa (Collection of Primary Data): sa faf grr wrarfas
qHBI BT b= AT ST 2 |

(iii). dsnfae fafd (Scientific Method): 9 fafsr & dafoa wve e vd favaa
BId & | YMAEIOThdT d=T~ehal Bl a1 2 |

(iv). amgafas fafr (Empirical Method): 39 Ifyr & &0 gc1 & g 99 & d< &
THE UT B & SHIY S rgwTfass fafer «f wer Sram 2|

(V). s=erar (Simplicity): s fafSr @1 v #gcqul fIeIvdr gqaT WRel 891 © | FReor g
qHPT BT Ahold BT Uh ABSl UfhaT B |

42271, g @ A ( Planning Observation):
et Aty & forg Aror a9ra wwg FrefeRaa ardl &1 e f&ar S anfey—

(i). wdue™ wEdal & I§ S ofFr Aty b 9aae ue Bl & forg srddtie fafg
SUYdd & AT TEI?

(ii). sraciiapd & foy Tt 9 U9 TF R o1 A8y | 1id T JTdalid BT 8 °

(iii). s/t &1 fAvgeRg vd IF@T UPia TF B 1 a6 |

(V). UR&® g Y =R B FIeRd TR I HR o+l a1y |

(V). sraetier fby S dTel afded 3ferar ¥ &l =d= B o+l =My |
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(Vi). JaAHA BT AT 3R IYSHION BT YART T B ol ATy |
(Vii). 3 ¥ S/ AHARN BT FATd AR IADT ST T ST AT |

dIc: TP o SdIdpadhdl H HaIlg, TSR, JIQared, I SMfs &1 U |HIfed g
Y |

42279 IqAPH @ YBR (Types of Observation):

e faf &1 ARty |Eie, wefae Td Ydifde e © oy el 3§ 9wal @
Ao & forg far Smar & | Suer &1 aRRfEl & orgar, e &1 o Al &
AT o S 2 | amea: et o feferRaa faferlt uefera -

(i). Rt fferor (Uncontrolled Observation): si=Rif3a FRIefor &l Aoy HRiefor,
SregRerd fRRieror, R fAieror srerar aFoeRe Aeror & 9\ | ff ST ST 21 39
fafey # fodl ger &1 gag FReor far orar 21 g9 fafy 4 9 o1 ger W FEer feur
SITAT § IR A Sfdclip-ddl WX | 59 Iy § ®dd IMf~gal gRT @i fhar ordr 2 |
I Sracires @1 fAmforRad 9 Ayl fafdet &

(a). @earl srae®e (Participatory Observation): g9 fafr # saclia-iadal W@ T
d i & ST B 39 ARE W 98 JddlbAdGdl & AT WY gedAr H ufourdy
(Participant) @1 «ffer «f fwrar 21 ISRV & fory, fedl onfearstl w8 & Afa Rami
BT AT P D oY qATdADd! W 9D FE | A BT SI1ar g | 59 A #§ Fyeror
T S aTel T & Wedl Bl 59 91 HI gal el goldl © Orad S96 UTdhfad a8
BT AT BT Urar 2| 39 A &1 e urg: e &R AHIfasH anfe fawat # faar
ST € |

(b). srswrft s@e@s ( Non-participatory Observation): sa faff # smacidaHdr
T Te &1 adih 39 " H A Y 91 &_ar © |

(). a1 wewrlY sr@el®+ (Quasi-participatory Observation): arg a=vrfl st
ﬂﬁaﬁmﬁﬁaﬂaﬂmaﬂﬁwwélwﬁ%wﬁeﬁ?mﬂwﬁmwﬁﬁmﬁm
ST 21 39 UBR & IAdAIDA H Iaclbdhdl PRI FHE B b Sigd H HAgHET Wl
AT & AR faf¥re aRRufaA # dexer gvfe 99dx SHaT aaied U1 odr | 39 fafdy &7
T T HEIRN 3R el fAedl | 215 AFT Sfar 2 | ifdh s99 gl & Wd ]Iy
q gfea i I 7

(d). wcwer s@ai®wA ( Direct Observation): 6 fafyf § sadiwasal @3y w0 4
Pl T &1 adh BRAT & | I8 A oT=ilcll § T2 SHH JAdalibadhdl U= Jraem 3iR
JAILIHAT & AR TS & (A~ UGl BT dclid Rl & | 59 A H srEcrd-iaar
Tferefiel Y& Aepall 2 |

(e). swmer s@a®d+ ( Indirect Observation): g9 fafy # @ciEdal W@ geT &I
Ucgel AAip A8l BRdl § dfed P fol¢ A= SudRvl 99, &I, <u Rébrey,
ST 3N BT UANT HRAT & | IIERV & oY g9 a9 §HMI H BHARAT & Bl B
FaApd . . AR B RPIST @D fhar SIrar 2| I3l & FdeR Pl Adclldb DR
& forg S91a T | RS dxr dfy fear Sirar 2

(ii). =@ deor (Controlled Observation): A FReror & sacidAwRd o
3 YBR B AMHIS BT &I G Uedl & | 3898 gd FRia die @ FRieror fbar S

2| 39 faf &1 gd—=faa ar w-faa (Structured) srerar gd—faifsa (Pre-planned) freror
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A Ppel WIaT g1 39 A & sraciied & forv dsif=ie SuBRel &1 Y YT fhar o 2 |
a3 Ao fafSy @1 o yeR | R fear e 8-

(a). wmfSre Tl W fiEer (Control over social phenomena): 9t wd wig
O gedmel R warTenernsll H A @l SI[l 7 UG |EISih gedre R MhEer @
H=IG el Bl & |

(b). satreear w fger (Control over observer): s@difd gemRl w =0T &-
@ TE IfAAlEADdl TR RIS G ANE BT B VAT yd RSa Ao a9y,
AT, BICUTh], U—yaRierll, el Td 3= dellid SUBRol & YN gRI fdhar
ST 2 |

(iii). wrfess frderor (Group Observation): MR e iR FRieor o @Al &
R oA > fog arfes e A &1 gar fear smar 21 59 A 3 Feomsdtel &
g TR el ge BT e axar 2| 9rlfed FRIE E & 9ewl BT 999 39 a¥e
I o Sar @ fF S A U BT g @ e R uge) &1 feror wer g 2
ISR & oIy, FHIORIRA & [IRINE geAT & |HIIe Uge] Bl MR d_d &, AAIa=
& faeiws wedr & FAIAEe Use] Bl RIS dRd © T R & faRiys "edr &
MRiP ge] P el XA €1 g9 I &1 gAw sme—fawgs (Inter-disciplinary)
eMuerEl & foly SITeT Sugad 2 |

4223. e /s@eaie & G sear @A (Problems or Limitations of
Observation):

e A &1 g I Bl B | Feor (Y @ FrefaRead s sierar 98—

(i). Ao =fed @ w9 @& =@sr # uRadw (Changes in the behaviour of
individuals and Groups): 3@ Y ¥ ¥a9 a1 &1 I8 © b MR fby S arel
fFT Td FHg DI 99 59 91 BT Ul Ioidl & a9 Sdb JIeR H gaeld 3 Sl 8 | 1id
J YT UTHfdd FIeR 8l B U & | foTad o &1 16y Tad 81 |l 8 | SameRv &
fog, 9 f&l AR T Al 81 oaT 2 & 3l 99wl & FRIEv @R 81 2 1 98
AT IR AT ¥ BT HRAT © Sidfh AT AT H a8 AT ST W B BT B |

(ii). sraciimwal &1 goda (Observer’s Biased): 39 Oy # s@cdid-awdl & gficam,
ST AT TG 3MMfE B BRYT eI H Bl Uh AR S[bra &bl FHAT A~ & Fhall o |

(iii). =raar @1 amma (Lack of Consistancy): s& fafer § Sddr &1 Mm@ grm S = |
T&H B ATAIBAGAT U &l a¥E &I "Rl &1 aaldd 3ol el did o & AHhdT 2 |
TR 3R 37T I JAqAIDHADBAT Uh &l ARE Bl "eRll Pl AT 3T dRIdb H Jqctdh
HR FHT B |

(iv). srgefar & |w=m (Problem of Incompleteness): & fafer # sikal &1 w#=m oI
Sfe—yq A1 UGN & FHAT S IRYE RBIST A & HRUT YUl el B FHAT
ameft 2

(V). aegfssar 1 amma (Lack of Objectivity): g9 faff # sgclioasal & A
GAGIRI 3R AHDI & UIMHD TP & FYdd UHTG & o] AHD Abold H RIS bl
3T AT ST & |
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(vi). gt @t wearel @ forg srguygad (Useless in the case of past events): s fafer
ERT A Bl &I i gAY "8l &1 s =1el fhar o A ¢ |

4.2.3. |deror (Servey):

e (Introduction): \deror qeai &1 IR &= @1 Ay g1 59 fafy # fosdy Al
T R A 997 a1 ufieel 9 U ®U H \@HGT & Adhed B Al g Sarev @
forg, STOET A1 o wrIfoTe onfdes \detor Sanfe | wderor fafr § o9 9wy & w
SHTSAT BT A fhar ST & 79 39 FHT eI HET T & | /g daeqvr fafy § 9957 &
§B M SHILAT DI B A fbar Sar & d9 59 ufaeel Fderor $er orar © | 59 A
H FHDI BT Hhold B B ol¢ URE: eATdell, I, AIAHR AT faclid fafd &1 ganT
FA T |

423%. wagu fafy @ wE fR¥wad (Characteristics of Servey Method): wderor
e @1 v faervan AefaRad 8-

(i). &= &t (Field-Work): sderor &1 ufshar wrafas ardraRer # |aw =1 &1 ot § srfa
I8 U ea-ard (Field-work) z |

(ii). ycger ufafsar (Direct Response): \deror &1 Ufhar H gae! o el ufdfhar S
ST B |

(iii). Sugaaar (Appropriateness): |deor fafr &1 gANT 9T iR ufdeel SF & AT
fopar Smar 2 |

(iv). =mgsar gd Teaar (Extensiveness and Intensiveness): wderor fafr &1 gamm
amad (Extensive) 3R g (Intensive) M1 v @ reaasi # fdar Smar 2|

(iv). &=aar (Regionality): wderor foeft Af¥aa e (vifa, wer, =0 a1 <9n) # & foar
ST © |

1T |1 FHD! B fIzeryor iR frde ) R a=ar 7

4239, waer & faw=r =ror (Steps Involved in a Survey):

HIEOT BT UlhAT BI YR FAD! ATSHT I A TAT AT UfTdad dIR B & A1 Bl
2| 39 9 7 37 "ewyul =Rl fferRad g

(i). s & fog 9w an fdwa &1 gema (Selection of a Problem or Topic of the
Study)

(ii). =y w==T QUR &= (Preparation of the research Design)

(iii). sraemRvrelt @1 yamerm (Operetionalisation of Concepts)

(iv). a0 & ¥9M @@ &< (Finalising the Measurment Scale)

(v). gfist &1 =89 (Sampling)

(vi). @H®l & dhew @ fog SusRer R &A1 (Construction of tools for collection
of data)

(vii). 8- &R "H® e (Field work and collection of data)

(viii). w¥a@l &1 gEwmRoT (Processing of Data)
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(ix). wH®i B fdwawor (Analysis of data)
(xii). girag= (Report)

%.2.3.?1 Tder & Sgaw (Objectives of Survey): wder & fAfoRad Sgeza 81 wad
(i). weat @ @ (Fact Finding): Smmad: WRaR a1 d@emg wfasy & fog Hifodt a9
@ forg el &1 Udd ox & oy deroT ax1d & | SeERl & foly R WReR &R T I8
H SToET |deror (Census Survey) dRTA 2 | SRRl 3O ITGT BT UTEd] & Tgdhd
M & fore gk &7 Adeor (Market Survey) &R € |

(ii). e o =grEr ) (To Explain Certain Phenomena): fod s &1 e
AT FRI—HROT G B Sifg B B fog ff Aderor Ay &1 v far oA 2 s fog
IR&eIIeT BT Sita B I B |

(iii). germ @ (Making Comparison): sderor fafey &1 ganT <1 a1 &1 | 31fdd avi &
ARG e 3raRerell & ol a’e & forg 1 fhar Sirar 2| Seexv & forg, S=a oy
I 3R 11 3 o & BRI H IUANT by ST arell IUHS a3l b1 eI B b [oly
Tderor fafy &1 v fhar ST ¥

(iv). srgar e (Making Predictions): g9 fafe &1 gamT wfdsy & fo orgams o
& forg o1 fobar SIrar 21 SeERel & oy Sudiadrel &1 3 H i BT SuMladr avgall o
ART TR Y91 &7 STFAM o & forg wderor fafdy &1 vanT fosar S 2 |

4239 gdevr fafr & @ (Advantages/Merits of Survey Methods): \deror fafer &
forafoRaa T a7 o7 &

(i). Fdeor vep qgqel Ay 21 39 A &1 WART AHD! BT Hebars fdT TR0l T B
@ forg fomar S Awar 2 |

(ii). wdieqor fafer & HHDI & Aol & oY Sfacileh, UeATEael /AT JfdT HETHR 3N
yfaferat &1 SUART fasar S 2|

(iii). deror fafy & Ragrai & Sig & Sl 2|

(iv). deor fafer & urey fsepst &1 AARERT fHar ST wdhar § |

(V). deor fafey & warT & A SEeiRar f ura g 2

4233. |deor Ay & dWE (Limitations of Servey Research): zefd adewr wa
g gy A & R fl s g A Hefarfiad g—

(i). wdeor fAf &1 vaRT U urfie @Hel @ dddd & ol fhar SIar 21 S9! Aherd
APl & IR 3R SHFERT R fR orar 7|

(ii). uferest wderor # ufoeet Ffe (Sampling Error) &) \=ra=r &=t &< 2|

(iii). Adeor fAfy BT v IR # AT G@eit BT Aol B AT B |

(iv). Fderor fafer &1 ganT VfaeTie sreaasl & fog 1€ fdar S e ¢ |

(V). deror va wdten iR |wa wred (Time Consuming) fafer 2

4.2.4. gEmepr (Interview):

R (Introduction): sarl # WHaT & Hdhad & oy AR Th %I Jaferd 4
g Ay 21 g8 Ay guoes @ g 9 Rifeaar, gafdsm= vd o= favy & et
H Ml AT & | A AR A § Shadad / AEahRad] §RT gaarear & arHq
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JEPHR FIARIT & GRT AHDI DI Aol (AT ST & | aidH § TR & AT el o,
AP SIS BT JART AT fBam S 2 |

WHER AU & AR, "I MY T8 AT aredd & 6 AT a7 789 o €, 91 a1
G 8, ID! 9EN Ud S Igavd HT §, Al SO9 WI ®I A8 gud?’ dad H
HleehR fAfe &1 Sy J8f | I eIl © | 39 U o qaxt 91 faewar a8 ¢ o gad
LAAIGIAT & WA Rl BT |1 S1d AT 5 FdhdT & Tl Uuet A1 sTucie e
Te1 faar S Haar 2 |

424%. AETPR &I f Td gRwmig (Meaning and Definitions of Interview):
FIEHR BT Sl gare Interview 2 | Rt wded (Inter) @ iR e (View) Iy
AT 8| 39 d¥e | WRIhR BT fead 12f 3iey ST & | ATHNI 99T § HiefchR bl 37
JIaAId BRAT © | AT el § 39 A &1 TN AHGl & Hohe @ fory fhar S

=

Aot el A gg wR fFgfad & fou R fhar Srdr 21 e Sgavy angell &
AT, wfd, B & Ufd o= vd ST o &1 udr R BT 7| T BH UD TR D
e, WAl iR TPl & ST |HSHT Aed & O SHa foly U # aradid dHeel
g SUYH B | TDHAl AR GG & drd qiqad & gRI FHBI B Fheld HR Bl A
BT FEAHR B 3 |

7o fagri g™ aEeR Y FefaRaa aRamard € =i §-
TS 3R 8ic & IER,” WEHR Aifcrd w4 | AIoTe 3fd-fhar @1 va ufshar 81"

@ A AT D SR, FEHR B UH FaRd ggfa A9 I dear 8 Re R Ua
FfdT TR AT & Siiae H 3Afdd A1 HH Hodrcdd wU H I HRAT &, Sl AR
9@ oy e gfte & suRfad 21

A T AR ® SNR, “HEHR, FEhREGAT qeT IRl & 7ed Udh drdia 8, foradw!
Ve S<REdT ¥ MRR| o g &==1 8T & |

424F WETHR @ Sqewd vd Ag@ (Objectives and Importance of Interview):
Pl TIdR & oIy @R &7 §=F Iqaed UHHR & o1 FHGI BT Adhald AT 2 |
S 3 I HfaRad -

(i). safaara g wfda &3 (Personal Contact): |efiehR # eleddl ga-merdr |
T F™h hYb ST9 I1dld B gRT AHP! DT Ahold Bl & |

(ii). yger fafr (Direct Method): HeehR |@H e Adha o U Yo g § | g9 fafer &
QMETehel] 3TUH SRR & STTAR FHPI B HAheld PR Ul 2 |

(iii). /e @1 fdwew (Option to the Observation): R Iy § a4 wawTeT®
THDT BT W Fhold fhaT T bl & fOTadT Ghold 3idclia fAf ¥ gnig T8l 2 |

(iv). Tomes " at @1 Wedad (Collection of Qualitative Data): @R fafdr
faemR, apgd T 31g™ YUl TAT FaERI 3MfQ & Hebard & oy Iuga fafdy 7 |

(v). g faftrl & Hofora gammelt &1 weamg= (Verification of information received
from other methods): &I &1 a1 fafdal 9 dafod e U qn Afaad-
T UR TEITehR A & 9T aearae fdar Sar 2 |
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(vi). Susea foamt # wg@get ( Important for the formulation of hypothesis):
AEhR & gRI AHEISD Siigd & A= ggeell & R 3§ i Ui il & el JanT
fafer=1 arfTe srgeai @& forg aReed il & fHior & forg fasar i = |

(vii). TapTeie TRl &1 s ( Study of past events): @wa uRad=elia & | 4
! T BT eI Al A F AT &1 © | VI TRl Bl Aeqd AR e
GRERIRSIRCa

(viii). srgd wrerell &7 e ( Study of Abstract Phenomena): a9 spgdd st
T BT Feggd | Feicpr Afy | f&ar S Jedr 8 el yel wu 9 <@l J81 o
Johal & |

(ix). eraget fafr ( Flexible method): wem@rR ugfd e odiel ugfd 21 s@d
HILTYHATAR fAVI—a%] Td AEAhR Aol H gRac fbar S e & |

4247, FETHR & faff=T @=or (Steps in the process of interview):

TG 2 & SRIF THGI & Hheld & folU IRIchR Ud JaRerd Ufhar 8| HRiahR
& Frgl Ufhar o7 9 R | gier S Adhdr 8-

(i). SR F URfAS dard (Preliminary preparation for interview):

AEITHR & YIH =ROT § B URMS TIR BT Afard grdr 2| AR o gRRefas
IR FEATRIAR & IR H Yd STHBRI B A 3 DAl H g9 S Fohdl o | AEhR
D URHAD TR & o Areeb Rl &1 FeferRad 9rai o1 s 8Fr anfeu—

(a). =& &1 59 (Knowledge about problem)
(b). SwRemanst &1 @@+ (Selection of respondent)

(c). StRemael @& WMMI FaeR @ wmert (General knowledge about
respondent)

(d). gereR & forw wwg &R e @1 waw (Fixation of time and place for
interview):

(e). TP R & SuRvl @1 fAmter (Construction of interview tool)
(ii). wememR & ge&T ufsar (Main process of interview):

IR R T UfhaT & foIv URMRIe IR &R o9 & dic 96T AT RV AIRThR Bl
AT BT 2 | HeehR &1 e ufshan # f=falad ad enfie -

(a). gEmeTare & ¥d Her (Contacting the informants)
(b). Sgewa samm (Revealing the purpose)

(c). \=anT = (Appeal for co-operation)
(d). W @1 9R™ (Beginning the interview)

(e). W R &1 Affer@s (Recording interview)
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(iii). wem@R &1 ¥999 g8 gfkaga (Completion of Interview and Report
Writing):

AEADHR B Fhdl FEhRSGA R IR DI Agfte § Mied | S FEdpR & 30
H IE g B AT AEHR DI FhA AT T © | §9 oY B Aaen =l aRa+l a1y |
AEAHR 4 W U 81 Y81 a1y Oy STRaTal & gfaem a1 JfeH—Tell 81 | arardn
DI FETHR DI DN MY Y@ & Ul ARG HRAT AMBY | HIEThR DI AN
<ATETaYUT arareRel § fhar SIer =1fey |

QEIPR & GRa d1a Ufdded dgR PR ol @2y | Yfdded TaR HRd qqd werdl &1 &
Y@ =MRY |

I FEER & G IRl gRT & T gEAel & g for §mr & ar sHa!
Revre o= foram wmar 21

4249 FETER & YHR (Types of Interview): semerR &1 aiffaxor fAfds Rt wR
o Sram 21 R |y fefaRad §—

STREmaRl @ " @ R ) gEiieRer (Classification according to the Number
of Informants): STRETARIT @ A& & MR W AEIHR HI &I AR § qier Sar g

(). =fda wmm@R  (Personal Interview): s YR & V@RI H  dad
ARG AR AR & A B 2| 30D I Fo! Il SHBI MIARIT 2 |
SAH IEATEIT 3R AEHREGAT & 91 {9 &7 a1dEReT a9 ST § [T gaqrerd &
WRE @ I e ¢ urar 2 W it e # GaARRil B Ah R BRAT BTl
STl 3R FHY o dTell BRI 81 FHdl © | e g UAF WR 3egg= fHar &1 @1 8l dl
3T ATETh RGBS DI URIER B Mg BT T AT 99 Fbell & |

(ii). afes wrm@R (Group Interview): 59 UHR @ HEHRI H UH AT Udh I 3AfddH
ARG 3 Faardell d HHDGI BT Hhold Bd & | Bdifdh 59 IdR & AFEH
AETHRI H MIHRIAT & | & HROT Geard GAd dd el dR UKl & UR=] 59 A
A U G 31 fwaaa gl § | difd sl gfe w8 STRardRsll gRT 81 Al 2 |
9 ufhar § o fRrm ol & ar # ff Jad e oar 21 a8 Y &9 wdieh 8
T FRU AT T |

e » IR W FEiiewer (Classification on the basis of Contact): wweframRadr
AT STREAT & TP B MR R AeTchR bl & AR H qier Sirar —

(i). yeger wmemedR (Direct Interview): Amod: AR Ude & 8T 8 S99 U
ATeTTchRabdT 3N STRSIAT QI ITHT T 98B aTdield dRd & | 39 d¥g & ATElchRI Dl
e eflchR Phed 2 |

(i). swwer wmmR  (Indirect Interview): &I &1 WEhREA  IMYF®
IUBRN /ATIAT O, T IT gexdc & qegd 9 A SRRl | aradd / ARllchR
PRAT 2| 39 AN D ARIhRI bl ucde] TRIhR Hed 2 |

MvaRear s WRam & SR W gieRor (Classification on the basis of

Formality or Structure): SET@R &1 ATAIREGAT TG ARG & ARR TR AEIDHR Pl
A= ifordt # qfer ST B

(i). shu=mRe serar w-fFa wrmeR (Formal or Structured Interview):
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39 IRE & AEHR H FEhReGdT Gaardel ¥ ggd ¥ AHT ue= ggar | gaa fog
g% qyd AT W R ATGA BT AN PRAT & | SHH F9 GIRrars I P € hH § g
U8 T 2 dm w gEreaRt & fou ve weue fAdw R 9 €1 39 UBR @ i
&7 fIfsTa ar R AR 1 &eT 3dT €1 59 TR & IRITchR 8 ARIchRebdl &l
3O A W AR Ue YBH @7 wadHar el 8l 2 |

3iaTRe / wfia wreesR & o1 (Merits of Structured Interview):
w_faa wEreR & fFfaRad or §

39 I8 & IR H dad MY & foIv ST AHB! BT Ghold fHAT ST B |
| ITRETARA | T GAAIY 39T H ol I 8 2 |

39 TE & FEHRI ¥ U §HbI § qRURGAT & 07 IR SR & |

AEATHR ¥ UTC 131 DI YA AT Hehiold B H YbwudT 8l & |

9 TR & AEHRI A U< F9d1 § YgaT Iril Sl 2 |

s faRed ga=mell & el | 9@ ofrar 2 |

s W) Aol gd REfSa @9 @ SReT 99 @) 99d B 2

iraR® /T e @ M (Limitations of Structured Interview):
G dRceR 31 Fefafag Han 8-

o TH TRE & IRIHR ¥ Iaeogdl al HifeTddl &1 9d 8T & | g 9 fafy &
AEATHREGAT R IR SHlI U ARhR el 9 99 8 & 398

AT RGBT LA 4 foid yeAl &l & Y8 Fohdl & a7 STRGT gl H IR &
foq faw 7g faweai § ¥ & U SR g Fohar 2|

o =9 MUY & ura el H wEmedl &1 goa (Investigator’s Bias) &1 w#am Uil
Sl B | Hife FemhR b oy o RgEn & fmior # enwmefl sum fdge @1 gAn

BT B |
o 33 fafyr # arawor (Exploration) @ wwma=m fifya g 21

(ii). sFgaR® ereran swiRfya wrmsR (Informal or Unstructured Interview): g
bR b ARITHR H AchRed] Wad wU 9 30 Y I8 ged dig O geq
W%lgﬂ?ﬁﬁﬂjﬁaﬂﬁﬁwwmm agq\maﬂﬁaﬂmﬁlﬁw%‘lsﬂﬁ
ARG §RT <gAaH el 3R §Xed fHar Sl 8| 39 TR & AIEhR Bl faiord
a7 AT FrerrR W FEd € | 39H Eard BEFl & w9 H geHdl &I quie SRl STl
2| ARG S99 I AT aIHIT Bl g1 UTd B oIl © |

IR wemesR @ o1 (Merits of Unstructured Interview):
=R ferar SR AR H fferRad o oy oa &

o =9 Y ¥ qd MG FemR IR &1 YN 981 BT 2| IHD! 9E W DHad
AT ATeTTh R SR 6T T fhar ST 2 |

o TUH HRIIHhRGA! 3N SRS e Bid ¢ |

o 39 R # 9w & A= ueqell & ar # sfagfic (Insights) wra &1 & | e
SYINT T F=vont & v fbam S Faet 21
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o T Ay WeTHREA! & DI o TART | o Bl 2 |

FtaR® wreeR & ¥Fme (Limitations of Unstructured Interview):
MRS JrdT JRfId AEehR &1 frfaRad Al 8-

o 9 Y & Ha < THWT SHY YT FHBI H Yhwudl UG Jel-1gdl BT 34 2 |

o U A W THP! B Fped ¥ s T9T T 2 |

e 39 fAfY A fHy I aTel ATHRI BT U Il A Weh+ & T I8! 2 |

o U Y # yB WM a1l weEl @ Uiy vd w9 gd FeiRa 78 89 & aRv 9 #
SIhT DIST Td TR B § HfSAsdl 3l B |

o = A & ura wHel H axqurasar (Objectivity) &1 sm™m@ 9ram S |

;. TR AR & gl | SRR R @ ol SuTeT §¥el e RGdar &
3aEIHar il B |

(iii). srg—eituaRe or@T sE—wvfad AR (Semi-formal on Semi-structured
Interview):

TRIET FEHR B ATHSRAT 3R JERTT FAHR B (T Weeadl & A0 Dl
BT B folU re—arfa AelicpR AfY & wu § SFf & S &7 T U=y SidT 2 | 59
fafy & ArefrpRedT 3R IR ST bl AT Wad=dr a1 W<sedT 2l g |

ygfoeme @ MR W aEiieRor (Classification on the basis of Methodology):
AEITHR DT UG & MR W ARIHR BT 9 A0 # giet ST g—

(i). »fa wrmeeR (Focused Interview): g ffyy ve srg—Rfua wemer Ay @
WE 2| I8 AEHR Gl fa9y gear a1 e & el @9 uge] W ofd 8iar 21 9
fafer &1 v Aduem Aae B, 7S 7 THAAR AEET ($AN) B UM BT 3T IR B
forg fhar o) 39 O & gear o wfia o1 ywifdd =fdaal &1 AR Har Sar 2 |
IRy o forg, fhdl Rmr & s3ie a1 fodl 99 a1 g9 goear 9 ywifdd «afdd &
AEATHR BT | 39 A § ARl & Afdasrd Uiifhar 3R #9MEl & Hdhad fhar
ST 2

(ii). Ir—FfRm "R (Non-directed Interview): iR @ WemeR Mg@TR
AT AR AEATHR & FAM & i Al A ARl gd T AR eﬁjﬁ‘ﬁ Gal
TIRT T BT 21 g9H fl FeTep Rl iR g Wad w9 ¥ araid aRd 2| g9
fafer &1 gAanT U AR R &1 sreadd &-e @ folu B Siar 8 ey oy fawdi §
TN foar ST et 7 |

(iii). g=rga wemeeR (Repetitive Interview): 5@ fafdr § AeicpRedl fHAl STRarm
A UH 9 AP IR AEHR HRAl 8 | SHGT TN 9T & A1 A1 e Jedl a1
ARl & uRddT &1 T B & v fhar Sar 2 1 I8 IR I9d euad & A9 39
ST STt 2

424 3. AETHR 3T 1 ¢ (Limitations of Interview Method):
AHEISTS JH H AEIPR b Heayol Ufafy g R A1 gqa! o Amn fF=feRad &—
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(a). Rufdd w smRa (Based on Memory): AEichR H T@-TaIdT 19+ FAToTRIfda
P MR W AEHRGAT & YA BT S od & a7 AelchRbal - FROEfdd &
YR R A Ufddes TR &RaT 2| 9 Ufshdl H B Hg@yul ad B WKl © | glefifd
ATEThR Bl Fodelh SIBRVN gRT RbTe B oF A ARIThRGA] Bl 9ig § AT Bl
=

(b). wams &1 etra (Lack of Verification): 9efiepR @& wregd & U< ga-mR8i &l
AATYT HRAT Bicd B & Hifd Ig Afdaird wra=rel uR ImenRd fafer g

(c). fRwaimar &1 smm@ (Lack of Reliability): s faf & WemosReal iR
LERRI & S & HRT U Gamsll &1 faea-adr |y adl | fod gear |
gIfad B9 dTel GAATRIdT Ud: 3 f2d &l WIfAddr ad § e dRvr 9 Awey 781 <8
U 8 | B B ISR ool /T AT W B BRYT W FE a1 A 9l UTd g |

(d). @ srg (Time Consuming): SR @1 Ufhalr #H AR & Jaw),
AR BT FATd Ud HIETPR BT ARG 3ffa H BBl FHI ol o | P9 Pl
HIETHR H UG oAl bl G: Sird bR H 9 FHI e 2 |

(e). wdtelr fafr (Expensive Method): wrer@R @ fafdy gRT ga-mRil &1 ddhe BT
3 fafrat &) gt # @dtell B

(f). emrerars @t fAfdpaar (Problem of Non Response): WeiedR @t U Ayl
AT ARSI & At 2|

(). gaeTaret @ suererar (Non-availability of Respondent): @8 aR @R &
forg T EATRTAT AR & oy §9g WR IUeed el 8 & |

4.2.5. 3gfaas segas (Case Study):

gR=a (Introduction):

Jafdde segd= A &1 YANT Urg: [UIcAe STl & [Ty FHd! Bl Tbiad dRa & oIy
T Srar 7 | 39 A &1 v FESRIRS iR AAIfde™ o fawal # srgdar & forg faar
Sirar 21 39 A # fodl g aafdd a1 ger &1 eggs fhar ordar g1 s9d) e g9
HHGN I8 & b 39 faf & 957 o4 shEAl &1 oremgd fhar oiar © e frshsl &
AERAHRT 81 fhar ST Adar ® | IR g & fAudia sad sy & forw aafaaat
T "Rl w1 garg ufcrerdd (Sampling) @7 S9y Iae el @ fdde 9R R &Rar ¢ |

eI UG W B

425, Jafda®s /qa reaga @1 df gd gRwmg (Meaning and Definitions of Case
Study):

JAfadd e BT A A B AT & eddd | AT S FAHhal 2 IR e Bl
3 9 78 Sfaa 78 21 araa ¥ 39 Y & fo-lt ft 9mifoe g8 o, afed, aRaR,
HIT, A8 T WY P fIId Td T g fhar S bl 2 |

@ A T T RS I B uRAINT B U Pel © b 7 e eme Bt
IS ghls; dle a8 Afdd 8l I1 URAR, T, ARGIIS AHE 1Al FHE, & Siidd &
I UG g BRT Bl gy Pl Hed 8 |
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3ISH @ IIER, AT 3egdd Ugh va U ufify & e gRT ude @fdaa aRa,
e ¥ T e gy faveror fear S 2

4254, I9fFad g & fa¥mang (Characteristics of Case Study):
Jufdds e &1 ffaRad fagyarnd &

(). oners sege fafr (Qualitative Method): dufads sweae fafsr # el |mrise
SPIg ® TUIHS YB3l BT T8+ eI [T Sl & |

(ii). faory s&1E @1 eremga (Study of Specific Unit): dafdas sregae fafyr # fody @
AMHITS FHTS BT I fhaT I B |

(iii). 787 sega= (Intensive Study): dufdd®s sregas A # & @™ ARG SHTS
&1 fawga &R T8 e faar o 7 |

(iv). eme wal @ w1y (Use of many sources and techniques):
Jafdde segae fafdy ¥ 1eugd &1 Shig @ IR H AN U &R @ forg faff=1 ger &
gfafer &1 v fhar Srar § | id dafddd ey & R B IR 9Id Ug Ufafd g
I ghTs B A= velil & IR § STeR) g fhar Srdr 2 |

42577, J9fdad egad o A=Ay (Assumptions of Case Study):

FafRTe s ufafy &1 ga 9y yeR @ SeggHl @ fou fear wimr g1 a5 fafy
ferfaRaa ar=amsit w® faeik 2—

(i). =asr # wAMar (Similarity in Behaviour): dufdas sreaad o7 & Ag@yel A=
Jg T & Gl 3 JERYT Ugfdl Th §EE B © JEU 99d W AR H §HY
FAFAN T ST Wbl & | AHEFIT: ol UGl dm UReb Wfdaqal & A 89 & HROT 8l
fdcdl o1 faRiy aRRefl d§ @geR W 99 8IAT 8| IR & foy, Suqiall &
FaER # I U W & 5 A Sudadr el 9% @ d BF B IR S O @
31feres AT B AT FRA B |

(ii). amfere Teamel § wifeerar (Complexity in Social phenomena): dafdaed e
® UH UgE A=Al I8 A1 © 6 amifoie ged U9 AMG @EER Sifed © | AFd FagR |
3Td U 315 U4 3Ff aed e Jed & RSt s/l 781 faar 51 | 7 |

(iii). w1 &1 wa (Influence of Time): dafdde seaga @1 ve ygE A=gar I8 A1 ©
& Ao ge I T IR W9 & IHR YT B I8 & |

(iv). uRReiferl 1 germgfa (Repetition of Conditions): dafads seaas @ & wgE
Hqrgar g A1 2 fb o uRRfGAl IR aR gEvrdl €| SarsRe & forn, &u 4 g9 feam
I IR JMHEAT HA ¢ |

(v). s@1g @ |agar (Totality of the Unit): dafdde sreaas @1 te U@ aradr I8
g f& ol amifore o &1 sra |rgelar # & fhar o waar ) fadt i saE @
YT IPI Wuel § i exe =gl fbar o Hear 2 |

4259, Tafdas g & geR (Types of Case Study):

AEIE: Jfdde T D ) YR 5—
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(i). =fdm &1 g (Study of an Individual): 39 @ @ srgaei # fafl aafda faery
D IR H eI BT ST 7 | AfdT D ST b T USGRAl DI AeAI B b A1 AT
IS ARG IR Ud 99 qaieRvl &1 Al eremd fhar omar & e 98 afad faww
®Y A JAIIT BTl B |

(ii). 998 sfe@ar g &1 g+ (Study of Group or Community): 59 @8 &
eyl H fpdl v Afdd & sregga @1 ST fhdl G 1 9ge™ & ey fhar S
2| 39 faf § 5l W a1 ¥9er & Fgul Siiae a1 I8 (Al U Uge & aR H fad

Tq TS 3T fhar oA 2 |

4253, Jafaas ereaas § wHe dwew (Data Collection in Case Study):

$Hd gRT QMG gHhIsdl & Grul eagd 1 fhar Sar § | s9& oy &gy & o
el sHhrsAl & A= Uell & IR H dAT /AHBI b Abad & v Ps Al w1 g
fpar ST ® | AMEIfTG ShIgdT BT I BRI b U yrafie ud fgdiae <Fl UeR &

BT BT HAeholr fbaT SITAT 2 |

TIfddd JTI=T ¥ YrAffe Ug fgdiusd qHdl BT Ghad a’d & forv fA=faRaa fafsar or
YINT T ST & —

wreifie GHel & dhead a3 o faftdt (Techniques for the Collection of Primary
Data):

AT ShTSAl & AT & fory Ui |FHGT & Ao & gxg fafet frfalRaa &

(i). R (Interview)
(ii). freor (Observation)
(iii). wderor (Servey)

fgdae THel & Hhed & @ AT (Techniques for the Collection of Secondary
Data):

fgdaed THe SH Pl Odl & O JEUMddl U o HaE & oy Wd ugell aR
HAhfeld 8l BT & dfcd =T AIdl A THPB] bl Fbhold fhaT ST g | 3d fgdiae aHe
gd Aaferd B € | fadas wwel & da fmfalRad 8-

(i). saRdt qerr fsit 9= (Diaries and Personal Letters),
(ii). sha= gfasr (Life History),

(iii). == uf¥a¢ (Papers and Magzines),

(iv). =@ (Books), amfX |

4.26. GRIT (Summary):

ey ) o™ § B% WE | AHG! BT Aha fHar S dear 21 9 a1 aRRfaEt @
AR UrIAE fraT fgciiaes AIdl | AHG! BT Ahald [hdT Sl & | WIfAS ddl | FHab!
DI Hhlold B & ol ATlih, HEAHR, FaeToT qAT afdkis egd= ot fAferai &1 ganT
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far Sirar 2| fgde |l 4 g)e, wF-ulen, afedTa SHRdt vd o= siferdl 9
THPb} BT bl fbaAT ST 2 |

427 3= & 9 (Questions for Exercise):

1. H®BI & Fhed W T I 27

2. gH®BI B Ahad @I A= fafdal &1 Sooig & |
3. dclip fafy & sy a7 g9 27

4. g fafer & o7 QA9 BT ook BN |

5. AR Ay I Mg Far |Hs 87
6
7
8
9
1

. IETehR A & o7 Q9 BT Seelkd BN |
. qagor A | o7y 91 §Ee 57

. qaEo fafd & T ST BT S BN |

. gq srggd Ay | ey g |Hs T 27

0. g 3T fAfdr & 0T Q9 BT Ik BN |

428 STARN gwa /deduer gt (Usefull Books)/Bibliography:

T Ul g dmR (2007). MG oM gfafd fSmenl  ufeaRiT wRw, TS
faeeii—110002.

Sf. fd=s A1 g@oll, (2018). NG 2T G AR, fade UHRH SaER TR, fAeet—7

URE A G (1999). “IIIELE URTY,” ICH HEHRU, TEdl ARV AT UehTe,
BRed IS, RT3,

Al A Ud 6. FAR (2010). “ererd va oA fasm Ess Ess Publication, New delhi,
110002.

BRPWT IMad (2016). AT ey B AT, g ufedder, SRQR, T8 fQodtl, SR,

T[aT8lcl, DleTehidT |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

O. R. Krishnaswami and M. Ranganatham (2008). “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.
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gug (Section)—4

&g (Uniit)-3

Yeael Td IR ¥ =R (Differences between Questionnaire and
Schedule)

&1 3w (Uniit Plan):

4.3.0 95299 (Objectives):
4.3.1 uR=™ (Introduction):

4.32 YT /A & fagmang (Characteristics of Questionnaire/Schedule):

433. YEEent R gt ¥ siar ( Difference between Questionnaireand
Schedule):

4.3.4 9RiE (Summary):

435 3= & we ( Questions for Research):

4.36 SHAN gw@ /Hedsy g&@ (Usefull Books/Bibliography):

4.3.0 Sg<¥9 (Objectives):
JAH AT B TIA B SURIT T STI—

o UGG & faeryamy
o YA Td AT H 3R

431 aR=™ (Introduction):

TeAdl dAT JTHAT SFI FHBI & Hehold & oy o= S arelt wfafedt (Tools) 21
ST Ul § A aRerd uwHl 1 Hahed YEdl © | AEId: UeEEel | 98 MY el &
IR GIAIRIAT W ARl © Sfdid GG H I8 Y YAl & IR ARl ¥ qBa el
TR RAT 2| 39 ORE ¥ YeAEell & N Ug foRkd @i § |HGT T Hhald DA & o1y
T SIar © Siafd SIggEl & WART 3FUg AT A U ford gadl & fog far Sin 2
geael fafer § U S, Sl A1 9 offe & HIEgH W gAdeel & Ul URAE
Iofl SN ® safory s emwer fafdy ff wEr ST ¥ Sefe ol @ WA @A @ forg
ATGIAISN ¥ Yl Db BT TSl § g 39 yovet fafy off ded ¥ gwmael 3R
ST H QIR BT W IR B oIy 3@ farwarsit & uRfed gFr ol 2 |
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4.3.2 UETEe /g o fadwarg (Characteristics of Questionnaire/Schedule):

el | a1 AEAHR BT FHerd TeAdael /LA B [Ed UR R HRaT 8 | Uedel At
I @ forw @13 Mf¥Ea ured a9 fen ST 9T T8 7 R SO @B faRivdneil &
BT JAMLIE B | TeTael a7 gl @l ygg faemany ffoiaa € —

(i). s[@ra T YeAEelT /TG BT gHId 2d BFT @MY | GeAEel /TG & b1
fEd 9 ¥ dd © % s9d1 SUART yg FeiRa frepsl & srqa §Hel & U &’ &
forg =181 famam e =nfR | |

(ii). TR &R W L YA /RE B 9N el AR e Bl @12y | geArdel
/LA D 9T TR R WK B W ADI B AN BRI B qAT 9 IAD] TGN
3TT A d 2|

(iii). Hfreram: vl /Sl &1 e BT ARy | ueArdell / S ® 9gd g9l ARl
BIFT A2 | §9 d8d 981 B8IF R gADI Pl 36l Bl © |

(iv). STTeN®: ULHTael /gl Bl ATHYS BT MY | fATd SHD! MDD dRIdh A IAIT
ST =Ry | 39a fory Rl a1 faf=t [0 &1 UaRT fdHar ST =y |

(V). SUYHRIT: YTdell / 3Gl DI SuGdd 8T @MY | 3T Gerael /AT A & fory

S A U4 ¥l BIC W9 & foly UART &xa Sirar gaT g1 =1y |

(Vi). SR URATael /Sl Bl STl BIFT ANy | 3fid fhefl W W uR =it uriy
S R 3 qRA gUR @1 ose g ARy |

(vii). faRredr: geamEel /gl &1 faRre M1 =12y | 7id 3felT 3felT wel & oy
a9y TRE 9 99T ST 91’ |

(Viii). FaTaiierar: JeeTaell / Il b1 T BT AT | Sfefie FReTaedl / I gINT 2y
& fog R dHal &1 Adhe g1 a1y |

433, EEel SR oA H ofar ( Difference between
Schedule):

TETTEH SR A # yE s frfeiead §-

Questionnaireand

!
:

gy faftr el & dhom & fo | uue faft: wHal & Adhed & [y Ssrggdl &

el Bl FEARRI & U UR: ST,
S AT 39 W 9Ol ol & $9fel’
sﬂ?ﬁmﬁﬁfﬁ?ﬁﬁﬁ?}l

TIRT &R & oy el & W gaerardmil
A YD BRAT USl & gAY gqbT goal fafer
HEd T |

ERT & ‘WT SR A lcld]

el ERT WRT WA s9 are § ol w@d

LEAEERl ¥ Jed] Ul & SR STggdl H

HTWWW$




UG &5 H fAER gEaredRt @ forg
fpar ST 2|

TR & o fhar ST © |

EARERT & 93 WE $ forg Suant:

I IEARI & BIC g @ fog SUARM:

IYFH FAR AEAT B UIAN B BRI
TeATIAT DT 3ffed FaTardell & Urd Holl
ST HT 2 |

AR ¥ Ude 99D d AFERidr @
DR GG gRT AT Fareraesi A 9D
far S |Har 7 |

THI P gEd: YAl b AN A HH
I H IO Eererasl | FHb Bl
b foar o1 Hepar 2 |

I B QU AJGA D YANT 3D FHI
H HH IR § AHDI BT Hhald (b S
HadT 2 |

g DI gET: YIGel & SYINT I HH T
d fftre GaArerael A FHGl BT Hhor
fopam S et 7 |

g9 B GUT: g D SN @ forg <ifde
WY Bl AEEEHAl Usdl Bl e fAQ
ARl | FWd Ud &F # SEvd g
& WG9 §¢ Il & |

Modar 39 Ay § st eiR
JaATeraRl & 9 yde 9wd d8 'F
@ BRUT IR DI IS QU Sl

MU &1 3MTE: 39 A 7 wneneff ek
FAARTRN & 99 U IHWdh 8 B BRI
AR & Ugar BuHl 9&d 8] el ©

AHdl © Aoy Erarar MU LEArg
A TS B B |

gAlly ATl MY AN AT B
f2aed ¢ |

®9 yfafbar g 39 Y # gaemerdRt 49
e §HH A8l B D BRI SADI
gfcrfshar e ®¥ Bl 1 JAfd 98d W
AATGIAT UTAdet] Bl 0] ®Y H 9RAY
Tl dlerd ¢ |

e ufafear <@ 9 Ay § gaememmRl |
gl WD B P BRI 3BT UfAfhar )
31 B B | AT BT FEATRT Il
H aRRerd Ul &1 SR ed © |

STRETARIT B IS aTar UL B
Rd G99 ol @ Ui @& &Rl
JOREIAT Yoid: w@ad BT & |

SARGTARI B HH WA A & TN B
g ol @ SuRUfd & PHRY ITRE
quid: ¥qd3 el Bl @ |

Sl 9 fgem @t wee
AR §RT U™ & Iedl Bl
TERAT ¥ T oM B PR WY D RN
IUGFT FHDI B M@ BT FRIGAT BT

=

SR 9 fEem &1 e wmmeft @
IURAMY & BRI oY & oY IugT FHbBI &
Hepol- BT ARITGT 3Ny VEdl § |

434 GRE ( Summary):

3R TeATael Tl HG Adhdd & fog ek (Tools) @1 are wanr favy i €

qEIH Y B T e/ HBT BT UT B B oY U™l DI HAS: FaRerd fhar Sar

21 37 QM H URI 3R IE © [ LGl DI GG W R wenefl $I Al §
STafds STl B wrmedl §RT FEATeraRll | U o WRT Sl & |

435 = @& e (Questions for Research):

geTael B IRHINT B |
T BT IR N |

DN~

geTael Ud ST al faRrmarg aany |
Tl 3R LA H 3R T o |
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URE A I (1999). “IIELE URTY,” ICH WEHRU, TIEdl FARIIV Al YT,
Rded TS, JRI-3.

Al o Ud &, HAR (2010). “UATEd Ud o fa=r Ess Ess Publication, New delhi,
110002.

BRPWT Mad (2016). "AMINSTG 2N &I AR, JTaq ufeddherd, SRQR, 93 fdeell, R,
T[ATETe], BB |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.
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gus (Section)— 4
s&rs (Unit)— 4

yeTael Ga It famfor gg feenfader (Instructions for the
Questionnaire and Schedule):

a1 3 v (Unit Plan):

440 S5aw (Objectives):
441 9R=g (Introduction):

442 UTEEll TS oggar fwir ¥g wgw feenmfadwr  (Instructions for the
Questionnaire and Schedule):

443. vEen fl § §B As@gel @ww® (Some Problems in Questionnaire
Formulation):

444 AR (Summary):
445 =g & we (Question for Exercise):

4.46 SO gw@ /dau g&@t (Useful Books/Bibliography):

440 S5aw (Objectives):
A T B JIYIT B SURIT MY SAT—

o yuAIERl AR JTEAl v 2 Wk fewnfesn & av H
44.1 aR=™ (Introduction):

AT 3R ! QI BT ITIRT YA FHBT & Fhod & g fHaT SIram 8 | yz=raet
AR A < H qAB W YY W AT YA BT A ARG Heher BT € | FeATed!
I GAD §RT I WA WMl & o odier far o 8 wafd e o et g

TaADI W gEd] R AT 8| UAEel B gadl & o i d9R ArmEl gRT S S
AGHAT & STafh el S Bl da) W@ gAD! & U I 2 |

442 VEEel Ud oAl fior ¥ wg@ fenmfAgw  (Instructions for the
Questionnaire and Schedule):

TeTdel AT Al AT & fory {8 Ayl Mewl &1 ured fHar S =2y | |
& Hhed o oY geAdell /3Rl b1 ol U Heayol &l 2 | g9t el aRAr U
&l & foTd Aeaqul =Rl F=feiRad § —
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Yo TROE qd QAT
qeTdell / 3RIE! @ 0T | g wremefi & fFEfeiRed adl W AR #R o ey —

(). =ar go=m =nfag? (What should be asked?): =g @1 usfa, Sqewl, 99 =R &
UHR AT IR S dTell AiRkegs! Al & AR Ue & WWwU dd &A1 A1y | AR
& folg dadt wew@qol oAl &1 & JeT ARV | Blad U= YBH 9 991 91ty | A=
gel ¥ fferad faeivard g =iy —

o U TN & Sl & I B AR |
TR Edl & forg wfagel g @Ry |
Ue Wfere B =Ry |
U%d TR < H 3 8 ARy |
Ue BT TADI B IME BT B dTell el BT AMMRY |

(ii). yet @1 &9 yeen afeg? (What should each question be phrased?): ue=t @1
el Ud WRel 9INT H Yol =18y | Y &1 '8 b Bl © —

gl R et we7 (open ended question): fSI@T TR Gad U+ Aol A Afdd AT B

Y@l H T 9HdT & | 3961 WA g wogel wel (Exploratory Researches) # fear siman
2| Sfex o MRSl ¥ Geol RN aTel Ue 9B £ |

§g AR 9 v (closed ended question): @ STR gas &1 Ry U fAdweat § A
T BIAT & | 95 R arel U= W B8 dRE d B o—

(a). weRer fg—fRwed w29 (Simple dichotomy question): & =i & forg IR A
Fact & 8 fAwen Ry w&d & & a1 9. I8 1 98; S | STl & forw afe get oy f&
TR BT g8 Id € a1 9 17

(b). sgfawadia wea (multiple choice question): s9 g & UeAl § Yadb &I IuAl &l
A 31w faweal # ¥ el v @1 g1 Brar 2| Seexvl & forg, feft ¢F @& e | gmt
ST ol © {6 MY fod aRg @& @ | = fey 27 I8 a3 @ U SR @ 9R fdded &

|eRr (general), s (sleeper), amrgafera dr (third AC), germ aioft (First
class)

(c). smgfa faiR® wea (frequency determination question): s9 @8 & WAl 9 Udl
FAdT & & gas ve FeEd safy # f&f oM &1 feah IR axar 8?2 IS & forg, I8
U8 S Fahdl & b MU U FE H fha+l IR ¢ F I B &7 s IR & folg
frferRea fawen i v & —

(®). TI IR, (W). 1A 29R, (71).3 I 4 §R, (). 5 A 6 §K,

(d). sita g=t g9 (checklist question): g8 e & Fgfdwedly Ul 4 gad @ U A
3f&d IR G B B BT & | I&eR0T & fofy, [l Goad | guT oY b 3 & &R 4
RS @ DIF $IF H GrE g7 e Sax forg f=fofRad e € —

(®). 32, (@). & &, (7). e, (9). TR,
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e

v ggfdecdia gedl & folu STR & APy oMoy # wGdd 89 @12y sfifd SRl &l
sy # srferard (overlapping) =&t g9 =2y |

V' yeAEel /A9l | srease (vague) siR fgareil (double barrel) gt @1 & go
ARy |

(iii). vt @ f| w9 § @ =fde? (What sequence should the questions be
arranged?) UR®T A, JAE 3R TSN 96 el el § BT AT | 918 H HA:
BT 3R ARE Ul DI YBT ALY | UG b & IR § AT Gamel A F=ied g
RS H 1 g8 AT | 99 Yad Aeifhd 8 AHhdl © | ULAIdell /3l & A& A7 3fd A
AfITTa AN o S Fhell © |

geTael /IRl W UeHl & ®¥ gda (order bias) @ wHwm ¥ g9 Amftw | A8t wHA
SIPd | A & b URE: QT T § 6 e SR & wU | Sude ugd A7 Iifow fadedl
P SITGT GG P © | SAERY & (oY HAYF R e Ugel M dlel YARN HI gl o
31fSre 7 YT B ST & |

AUl U ¥ Ugel {Y AW YT UBH @18y |

(iv). yeeTael &1 B9 A1 @Hl /9= Sugad e (What questionnaire layout will
best serve the research objectives?)

AT / TG BT BT WR 3AhYD D F I ST A2 | Gl Bl A6 AH BT
® TP B RS forgeT =1y |

596! fAf=1 ¥t ¥ dfer <mar 23—

UH 4T

I W A AT e BT e foram SIar 2| 39 d1a AR AT eI Dl TSGR
forar <mar 2

IS 916 Gad DI U8 & oIy BIS dle faar Smar = |

TERT AT:

9 91T H gad & A1 [I9ard 99 arel UeAl Bl @M SET a1y |
TERT T

9 AN H HH: I & forw wEeayel gedl & 3@ Ay |

e ueEl & SR B forg Rl &1 SuanT A A S |@war 2
e ueeTEel # gEe o g genfRE fdwr g 9= =y

(V). TeTaelt B ST | ygd Bw siraen anfee? (How should the questionnaire be
pretested?)

T / AL b 3iTH IUINT H Ugel $HD! AU GlAUTJAR Irilded bl $I a8 &
T Ead B (P BIC g D oY WINT dxRd 96! IUAINAT DI S o1 9ty | afg
SR BT Al $9H guR fRar S =2y |
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(vi). o uEEet B gurr o anfey? (Does the questionnaire need to be
revised?)

gfe SRl B Al 39H GUR fhar ST =1fey | arad § fdl geArdel] $ aR aR GuRT @
ST TSl B |

443. yEEen fl § §B As@gel §E® (Some Problems in Questionnaire
Formulation):

geTael / g @ et F e wwemd el 3—

(i). sifeera gt @t siffiwar (Too many demographic questions)
(ii). SR @ forg smat@ fdwew (Inadequate response options)

(iii). e =R 9 aRerar (Rating level inconsistancy)

(iv). gd s /9991 & Jr=gar (Assuming prior knowledge or understanding)
(v). =g we (Leading questions)

(vi). fgaredt ue= (Double-barreled questions)

(vii). sregee ye= (Ambiguous questions)

(ix). srfere e ¥R arer v (Excessive open-ended questions)

(x). aifsrar wderor (Lengthy Survey)

444 9RE (Summary):

UeATdell Ud gl & Tl # Sl AEe a8l § | Rifh $9h gRT T FHBI B
faeetyor gRT &1 2 &1 Frpy ure BIaT § | s T & 9 |8 gEel & forg gan
IR D ISTAMCT Ud IO B Sifd IR ol aM2Q | UHh JBI YAl Pl e,
JUGFd AR Igaedl B Yfdd PR drell B9 <1MRY | 39 oIy geargell i & forg gy
U ST BT gt BRAT ARy |

445 = & g (Questions for Exercise):

1. UEAEeN U9 S § Y8 WM arel ye ) faRward aard |
2. YEAEC Td IgE ¥ Y8 oM 91 Tl & UHR g |
3. UEEel Ud gygdl et & fafi=r wRoil @1 aofF o |

4.4.6. S9N g (Usefull Books):

T U g drR (2007). ARG oy ufafd ea  dfafdnT esw, T8
faeeli—110002.

o

Si. IfAw AT q@ll, (2018). "HMINNG WY 9 HiRFD!,” fddd ghred SaER TR, Reeti—7
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URE A G (1999). “IITELE URTY,” IICH HEHRU, Al AR JFATS  FhTeI,
BRAIed TS, RT3,

Al o Ud &, {AR (2010). “UATEd Ud o fa=r Ess Ess Publication, New delhi,
110002.

ERPWT Irad (2016). AHAISTIS o B AT, A ufedaew, SAQR, A8 faeel, IR,
T[ATETe], BIABIT |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

O. R. Krishnaswami and M. Ranganatham (2008). “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Rafael J. Engel and Russell K. Schutt (20099). “The Practice of Research in Social Work”,
Second Edition, Sage Publications.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

S. Sampath (2006). “Sampling Theory and Methods”, Narosa Publishing House, New delhi.
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gRitre (Appendix): 4.1
gedelt / g o1 sarsvvl (Example of Questionnaire/Schedule):

U W31/ FbTd BT Fd AT IR & ol Yeb IuGd JeIdel] a1 |

gat: faue awr & forv fenRa fsh &3 & o= 9ot & oaf wdear 8 €1 ord: S99 9
B AdaRll B A9 gl (sample) & w0 § &R o9 & 918 I AN T B D
fo ve Iuga UM §9 UBR IR & T 7 —

el & W¥d: e 991 g1g 2022 &= /Fen (Varanasi/230) & Aaerdrsi &1 fal
RIS Gt @ Ui gebrd & eI v ULAdell / ITRYe! |

AT BT SR (AR I Uil & Ui AdQrall & wsiH &I qarga o T |
e seggd § AT Gaal B ugaE A f ged § SR T8 &1 SIgE |
Ga®! / AdETarsli B MR IRTY:

HASH Il T AH U shH &

AAGTAT BT A / & fofm:
ST Jarfes Refa:
Rrr o1 WX CIGRSIRE

eI e g
1. 91 3y &l Torifde T | IS 87
2. SOTEAT R THT FATT BT B ATAT B2 coeoesvreemsmsessmmsmssssssesssesenen
3. 99 H a9 B a7 W fpw urdl & e 2
4. T faurIe WRGR @ 9t & § a1 fqug @?
5. 9T 3 qeAF fuee & $rEl ¥ |ge 27
6. a9 fase o gamg # fa urdt @1 aie fRg a7
AR ST aTet
FHTGTETE! UTe
SO |HTSl ISt
CIURIRIC]
el

Y

JUU UUL
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7.9 & URaR ¥ fha

HAGTdT 87

8.9 & T | T ©IT g0 fhen 87
9. feel faumasT g9 & MUA dic STaT or?
10. el ga & e fHad! die Sram or?

Jaq= faumras &l
g §Y Yt a1

11. 97 MY WRHR & BT F T 57

ENRONE I I
wge ]
mﬁaﬁiﬁﬁ'[:::
g [ ]
I SR [

12. T TRBR & AT BT AThT DY

a2y

ERE
1)

A<

g

(2)

TexeT | NG

3) | (4)

5)

JTURTY fori=ror

RIENURSERIN

161 =a=en

Aol B Regfa

farsTetl 1 Reifd

RISRTR Gl

s R A=

= — -
WRARI  HRITAAl H

IBREL

TR

hel

O

13. a9 faumae & St B oo N |

a2y

quic: G
1)

A<

(2)

dcf

(©)

I

(4)

(5)

| & forg getwar

Heg B Bl ugid

SREAICICRIN

NIGEIS

RGN BTAT H IR
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JTET URTAT BT A

I o

14. 3Tel g § BT fAurgd gl uHE B ?

a1 [ ]
SHMER [ 1]
o it B [
FHS [ ]
< [ ]

JUAT SAIf BT |:|

Gue—5: Ifdel BT YD U9 fazemor (Data: Processing and Analysis)
SHIS— 1: FEwHr srEifafer (Processing Method)

SHE— 2: el &1 ywgdiaRor (Presentation of Data)

TPIE— 3 =g ygfa @ A (Measures of Central Tendency)

sPE— 4 fa=Ror # A (Measures of Dispersion)

SHIS— 5 gewwy U4 yageE (Correlation and Regression)
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gvus (Section)—s
&8 (Unit)— 1
TRIepRY HRifafr (Processing Method)

a1 31 v (Unit Plan):

5.1.0 Sg<¥9 (Objectives):

5.1.1 aiR=™ (Introduction):

5.1.2 THH & yEwHRYT o faftdt (Methods of Data Processing):
5.1.3 GHPI & JEwU 3 faff=1 ==or (Steps of Data Processing):
5.1.4 daad &1 Sqawd (Objectives of Coding):

5.1.5 ¥H&! &1 3gae (Manipulation of Data):

5.1.6 ¥RiE (Summary):

5.1.7 3T @ w9 (Questions for Exercise):

5.1.0 Sga¥g (Objectives):
TAHH IMATT B LTI D SUId 3T FHSHI—

o Wadhferd URM® /wed (Raw Data) SHdi &1 THTHIOT ]

5.1.1. gR=™ (Introduction): alR=™ (Introduction):

TG Adhed & A= ==of # o Ffeal & FET ¥ SHR T8 fHar S Jddr 7 9O
& fou uad fey v uR™E /Fed |Hel  (Raw Data) &1 eEerRl & 3FTel =R
ﬁﬁw(Analyms)&mmaﬂﬁﬁ@mwwﬁ?ﬁﬁymm%‘lm
RE W AN H P AT BT TR TR SD] Heddg [Hdl Sl & AT JdR
[iRerd! § Fed FHDI BT UEWHIU IR DI [Ieevr & forg IR fovan e 2| srafa
T /URMIG FHHI B AEEFIYEDS Sig Ud SIH U oM 9l Sl ®f R RS
favay & fog (IR B A fFar B GEDT BT THERT FES T | TH URHAT BT FHDT BT
oy & fog daR & (Preparation of Data) ¥t @sT SIrdr 2| gTelifds GHbl & THwhRI

B B AT SH GRT A BT SIAT € R IA H HRYSR Td 31T Solagli-ad IUdRUl
&1 ff TN T ST 2|

aF T Wi (2004)° & SRIR, HBT BT YR AT AR AHP GUE SUPRON F Gl
P H U4 I SUAN SAFHIRAT YT B & oy ITehT AFIDRT, FHIGH, Hbhal bR,

® Luck David J. and Rubin Ronald S. (2004). Marketing Research. (Seventh Edition) Prentice Hall of india private
Limited. Page-338.
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qr Iuaxvr # weed (Insert) &=am afe fhard smufera g1 (The transformation of raw
data into useful information requires that the data be validated, edited, coded, and
keypunched so that it may be transferred to a computer or any other data storsge
device.)

5.1.2. FHDI & TR o ™t (Methods of Data Processing):
sifmel & TRRBROT @ o g Rt fr=ferRaa 8-

(i). sd e yRieeeor fafr (Manual Data Processing): Sid H®l & UInRol &l

AR B (SEYfGAT DI Sild, FHTEH, DI, TAT 1T e TIR HRAT 371(Q) AT 31 B
gRT fohar Sirar © ar 59 fafd & a9dy 98e UinRor faf wer rar g1 59 fafr § feed
TRE & 7! BT TN 781 fobar Siar 2 | I Ay o7 Wdlel R SHITeT 99 o9 arell gl
2| 39 Ay o o orgfegdl @ Fwma o+t <& 2 9 Y § wivexurdal &1 qer g
ARt 2|

(ii). gif3e e g fafr (Mechanical Data Processing): s9 fafsr & @&l @
THERROT H AR 5 & A1 1Y BB ARRY SUSRO oid, hodqelex (Calculators)

qaur weia (Typewriters) @er fiiex (Printers) anfe &1 vanT far simar 21 ey |l
@ TR H IS AN BN § qAT SRYfEA B AR FHH T 2

(iii). soragife wewwor fafr (Electronic Data Processing): s& fafr # el @
JHEHROT H S il o1 WART fhar Smar 21 g9 fafy 3 s=zex (computers) iR
AheRR (Software) &1 wAnT fhar iar 21 I fafdy @dbiell e 9 @I o dTell 2
S Ffe B FEGEE W 0T B 2

5.1.3 FHH & yEwRY & faf=r =wor (Steps of Data Processing):
THB! B YABIOT B fory A= fA=ifaRaa foramd @1 oIl &—

(a). w¥ai @1 "rgaxer (Valiidation of Data): s9 gweil @R § Ha U8l Ig il
STraT & fob Uafaa gHal 3R erufera Hat § Bis faure ar A8 27 srrid Usfaa 9Eal 9
U I Y b IGeeAl DI YR PR © SMUAT ToiP AR YHIAA IR AU FHbT H
fare B @ SAWR SMuiRd MY BT fhY 9rHe BN | elofife ufdest el Ao @
faff =1 =Rl #§ WU SRaH B STUETT B S © R Y JHbl &1 fAvewer & forw g
BT I U8 SABT ARG B oAl 1RV | AT Told FHDI & YIRT & HROT IRT
eNeaTd @ref Ud Srgugad & il ® |

(b). g7 (Editing): Te 9R 519 FHG Adhel SUBRUIT BT AFIHIOT &1 Sl & a9 37Tl
IR H Pod FHDI DI GG [HAT ST & | FRIed B Ufhar H S99 A il Bl g1
BT SIrar € | Bdifd WHe Hohold BRI & AR W A IRMfGAT BT FHre fHIr Siar €
R I Hhe & I (H e GG DI AALISAT Il & | Abfold AHDI H AT

PreiferRaa st wfie 2t & —

(1). maqﬁfas wempR (Fictious Interviews): 9 %8 @1 97wl a9 Tl g o4
ARG IRAAD FaDhl DI ToIY WG fqal I9d Eﬁ%ﬁfﬁ?ﬁ/mmw A GG U B
od B | AgHdl WHIEd gael & e MREd Ued & MR R 39 IRE @1 owfedl &
TS ofd 2| 39 GRE Bl Al Bl Sirad & oy g |ty gEel § gwe ff e o
HadT 2 |
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(ii). st g (Inadequate Informaton): g uee SgaRa sf@r vl vd 9rd
IR dlel B © | IdI Bl a7 =11 |

(iii). srvraar (Inconsistencies): B Uedl & IR AUF H JETd 8 © | IR0 b
foy 9= o ot & gad T Y@ & A arell g § T8 i 21 9ad € |

(iv). surifrs SR (Irrelevant Answers): &1 & g@di gRT AT U ITR g8 1Y
U B e W Aol Rl Wi & q«T e B €| U Ut B Sl o AE AL U
@ HRT T BT B

(V). ==% qeai ot "awr (Outliers/Extreme Cases): 8 WH®I &1 MHR Wdhd A
& IR S I AT AT WIS UTAT ST B | VAT oA B TAfTdl (S, 85 B SIS 58)
1 AT B TATAl (SN, g W TN oegdd @ f 9@t &1 gAe @ o) onfe &
PHIROT BIT 2 |

(vi). sreeear (lllegible Responses): &l &+l gxamdsil # &5 aaTg SR 8l 2 |
Foa |Hl Bl Agfgdl @ ) &< (Purification of the Raw Data):

Pod FHBI H ATHS I JMEY(GAT DI R PR & oIy FHIGHh & U1 r=foriad faamed
A B B—

(i). aeTPReBal oiqaT gae 9@ 99a & (Contact to the Interviewer of

Respondent): 59 @d! &1 Ugd ™4 B § ol THIGH W 399 GHH B I
BT SIFGIRAT UTd B Fhdl & | I§ U Hid Ud Wil B ¢ |

(ii). e wfafsrarll & ek W gAM e m=m (Infer from Other Responses): swa

=T Fadhl gRT & A1 3y wel ufafhare (Responses)/ oAl & R WR 68
wfewe ufafianeii o gurT ST 7 |

(iii). ufofsar @1 gof wa & ®femm (Discard the Response Altogather): <ifewr
gfarferrail & qof wa 9 ger <1 Wl e fAdhed | ONIaR 93 MBR & Ufeel & wed #
T AMT I e Famei bl YU aRe W Bl fIAT S 8 dAT WY AR Bl UM
oY & TSl TROT & forg fhar S 7 |

(c). BT /HowdiaRor (Coding):

9 TR H GAD gRT & AT ufAfhansii &I ofel a1 sl § gael SIar § | ™R 0D
ATRI BT fATeIyor BT @ Iy UHT HRAT e BIdl o | STVl & oIy, gad! & o
& IR # @ T ufaforeii-— gey srEr S @1 e § Fad R & forg Sdl wmeen (1)
AT (2) PIs # IaoT S FHaT 2 | AFG 57 | [P BT [Jgemor o1 @ forg 1S a1
Pl @|ﬂﬁ%q§u¢dlﬁﬁ%mmm&ﬁﬁ%ﬁﬁ/m&ﬁiﬁmﬁ%ﬁw
CIBEEIR |

PIST B UlhAT QT WRI R ™G & | FAYH FHb Fhald & (ol UJad ULV i,
geATalordl 31 el H B PIST BT AN fHa1 Sirar 2| i ueerdet] § Axfd ued
g, JIfd SRl & e fad fden fay g € Ot Rafa # dafeus STRI @1 sfd Ua™ @
U O 31 TR WR W GBI & Fhod & 918 Sd TV & FHI DIFST BT JINT
frar Smar 21 afe ueerEe ¥ SR UeHd B € 99 S 9ok gd iRd T fdy S
Ahd € | WA R § UeIgel gRT GEme Bl U &R ofF & 918 DT Hbad [har S
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2| geEe # fdy MU e w1 gd daaq (Pre Coding) den @#e dded & 918
TR & AT fhT ST aret SIS wfosar &1 g daad (Post Coding) @ed €|

qre: WHBl & Hdhad & aRM AR d. H by T Hahdd B W WU A Gohd GRAD!
(Code Book) @ wu # feiftag &) o= =12y |

5.1.48®ba9 & Sga (Objectives of Coding): @il & Hadd & I ST
IAPT JAETh Th-1h] AT HFYCR / AIhSIIR §RT AT R AFY 9T BT & | §HD
JfARed Hhd= & §RT UM/ IITGA DI 91 /Yol HRA BT BT SMAM 8l Ol © | 59

qAD| AR FEHRSAT DI BB AT Bl © | Fbad & HRU BRI AR HRONHROT
BT B T H IR fHIT ST AT 2 |

TodT & g @ ffaRaa Saexvl gRT wre fdar ™ § —
gd HHaT B TS8R,

T T gTR T

1. MY 15—25
26—45
46—60
61—65
65 § HUR

2, AIQATNT | WISTgRY

THITd HHaT D ST
IR U & STRI B TYE DI WA d g MRex 3id Y& B

DD eI & oI AGHIT 3ferar W Fard 9 & SMER W gadl &1 &l aif
AT ST Fehdl &; SR MRA ad iR Sy IRa §a® |

IR IRARI bl DI Hobd & WU H b 1 TAT &0 AR FAD! DI Adbd & ©U H 3D
2 YT BT ST Hehall 2 |

(d). gzmmeit &1 wuimwer (Transformation of Information): W& & 9 =RoT ¥
AT DI SifH TUET Ud fAgelvor & folw TR @R forar Sar 8| AHa TUEN a9 &
fIg SAdI SISl R TAT HFYeR 3G BT YN B & oIy Hal &1 fefoiea wu 4

BUTTRT DY foram ST 2 |

(e). EWugwr (Storage): \H®I & UYHAHIOT @ UfhAT YOb B WM & 9rg fd H URiRGd
THDT DI BTG TR AT Fldei-ad STHRON H Ffed &R forar Siar g1 RNidr SuarT 9e
@ EErl § fgdiae a6 el @ wu § fhar orar 8

5.1.5. §HaI &1 ade (Manipulation of Data):
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frdl 1 AT 9§ T Sifdbsi Bl U Y B B oY SKHAA B ¥ Ugel IHDbI Ygal
(Accuracy) =ik dear (Validity) @1 S &= ol a1ty | B &1 sifdws! 3 ugad Hsd
@ AR Aigl 98d URaas 1 fhar S &1 21 VAT IRd 9G9I & /g1 A1y
sifmsl & g Wwy 7 fars | gaa foy fFfeRed sura fad o 8-

(i). wures (Editing): s9& oraefd R €dd /HEUT @ Tdfadl $I GURT Il 2|
e 9 & g a1 B (Outliers) wwat &1 W ger farar Srar 2|

(i). sriazero g9 argaeoE (Interpolation and Extrapolation): afe @A & B
HEaqut St fhell HRoER g 81 od 8 iR S9! R & Ui &) o1 |§wg 921 2
QIRGH! BT SMATTO 3R Ao A & AT fham Smar = |

(iii). sifwei @1 gatawor (Splicing of Data): &t &t 1T 3TelT IR a¥ arel gadih!
DI BT AR BT JoATHD 9 & oIy MR H gRdd fBar i |

(iv). g (Smoothing): r: &Tal S0 & effdsl # e A Seargeei B Fa
e & fog 96 = fad (Moving Average) &1 SvTel far ST 2 |

dle: dfwel @ @ ergame (Over Manipulation) & fspd wifdq 8 |@&ar g1 o
TR & 39 | AeE™l qdd 8 SgEhad SRR T |

5.1.6 R (Summary):

URMW®E /B THDI Bl Fhol- & d18 AT & ATId g9 B fold BT TRAHROT =l
AR AT SIar 2 | YHEHRU & oIy Iah] Sild, Tgugdd FHbI ®I Belg Ud IT4 JuR
fhar ST € | FHD! BT U BRI B gdHd I D [y Ib Iedradd] bl HATK DA,

Tadinl gRT1 sawbidieer (Deflating) anfe fharg @1 Sl 2|

5.1.7 3 @ 9 (Questions for Exercise):

THBI B YGWHRUT I T FT AT 27
THBI B GBI & A=~ RO BT goi &Y |

THDT B Fhad I fAfT BT ISERVT gRT E Y |
THPI B Ide Bl fai= Al &1 auiF & |

oo bd ==

5.1.8 SUANT gwaa /A gar (Usefull Books/Bibliography):

T Ut R drR (2007). amfoie ey Ufafd Rwer ufal¥nT o'W, W@
faeeti—110002.

Sf. M= A1 J@Sll, (2018). AR WMl G ARLD,” fadd UHRH SaeR TR, faeetl—7

URE A1 I (1999). “IIEUT UR®E,” ICH PR, IEdl ARV YAl YehIe,
BRIed TS, RT3,

Al o Ud &, {AR (2010). “UATEd Ud o fa=r Ess Ess Publication, New delhi,
110002.
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BREWT IMad (2016). AHAISTIS oy B AT, A ufedaeg, SIQR, A8 Ao, IR,
T[ATETe], PITHIT |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

O. R. Krishnaswami and M. Ranganatham “Methodology of Research in Social Sciences”
Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Rafael J. Engel and Russell K. Schutt (20099). “The Practice of Research in Social Work”,
Second Edition, Sage Publications.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

S. Sampath (2006). “Sampling Theory and Methods”, Narosa Publishing House, New delhi.
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gus (Section)—s
&g (Unit)- 2
3ifewst &1 uegae<er (Presentation of Data)

s@as o wavar (Unit Plan)
5.2.0. Sgaw (Objectives):
52.1 gR=™ (Introduction):
5.2.2 ¥RUeRer (Tabulation):
5.22.% ARUGRT & $gavd (Objectives of Tabulation):
5.2.2.8. GRUIHRYT &1 #5d I1 o9 (Importance or Advantage of Tabulation):
52271, IRl &1 faewad (Charecteristics of a good Table):
5229, IRVE @ "M = (General Rules of Tabulation):

5.22.8. GrRv &7 fAFrof (Construction of Table):
5.2.3 giftvor (Classification):

5.2.3.%. aifteRur & faRward (Characteristics of Classification):
5.2.3.9. Tievor & sgavd (Objectives of Classification)

5237, FiiHxoT & As@yYl @ (Important Factors of Classificatio):
5.2.3.9. S amgfa faawor (Cumulative Frequency Distribution):
523%. qnaR @ yeR (Types of Class Intervals):

523 9. FEGY TaR DI 3fudell ok H 9o @1 3 (Conversion of Inclusive

Classification into Exclusive Classification):

523 B. gifiever R Arvfiaver # =R (Difference between Classification and

Tabulation):
5.2.3 o1, fa=nRmal & gfe & (From the Students Points of Views):

524 Jifwel &1 fEmy yee: o vd wafem (Presentation of Data: Pictures and

Graphs):

524%. G UM Ud @R @ fauwan /@g@ /e (Characteristics or

Importance of Pictures and Graphs):

5.2.4.9. RorAwa yge gd vtz & g (Limitations of Pictures and Graphs):
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52471 wWRE@ § ugad we@qot Al @1 9uia (Pictures/Figures in Statistics) :
5249, §s forx (Bar Diagrams):

52.4¥.1. gl €8 (Double Bar):

52492, s=ifavad g8 (Sub-Divided Bar):

5.2.4.%1.3. I=afawaa ufaerd de—f=r (Sub-Divided Percentage Bar Diagram):
5243. 9d fo= (Pie Chart):

5.2.4.3. amgfa faawer = (Pictures of Frequency Distribution):

5.24.3. (i). smad = (Histogram):

5.247.(ii). 3mgfa sgya (Frequency Polygon) wd smgfa ass (Frequency Curve):
5.2.473.(ii1). wfawa smgfa 9 (Percentage Frequency Curve):

5.2.47.(iv). ¥ amafd @6 (Cumulative Frequency Curve/Ogive):
5.2.47.(Vi). 91 3R Wi ygei= (Stem and Leaf Display):

5.2.5. X@ifad (Graphs):

5.25.% X@iea @ 9§ (General Features of Graphs):

525%. g Tfiexor &1 Y@ (Graph of Linear Equation):

5.2.6 ¥RiE (Summary)

5.2.7 SRV | ¥d (Learn by Examples):
5.2.8 3 & we (Exercise)

5.2.9 SUAN g /ware At (Useful Books/Bibliography)

5.2.0. Sgaw (Objectives):
JAAM T B ST B SUNId 3T SI+T—

FHDI B URAHR & qR H
ARUIPRO & TR H
TITHRT & qR H
g yei| & IR 4
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52.1 gR=aa (Introduction):

UR™ H U< ded sifdel (Raw Data) 9 @18 Ag@yul gaqr w81 ferh 2| &ed sifdsl o
AR I UTd B @ foly S9d] JalRkerd &A1 gedl ¢ | o R, e & vl #
"gifigpd T HHGE a2 WI idd § Tafd rgaferd ®9 | 9 A7 P aRE 99 B & |
(According to J. R. Hicks, “Classified and arranged facts speak themselves,
unarranged they are as dead as mutton”)

WHER T. 3R, FANE & AR, fHefl i e ¥, 9w SHaT MaR §o I aaf 7 =1,
WW@WWﬁWH@ﬁ%@WHW@@WW$
NTATH HH F FHST S A | AR BT UgH drdf a8 ® {6 S99 fJavol &7 &9 9 9o
R T wU H W A S0 gq [Ryan W g1 9a AR Guid aedi o1 Hde
AT GaueHs 8 9o | 39 O &1 wHel &1 affexer 9 9RvEE wEr S 2
(According to Professor A. R. llersic, “In no investigation of any size is the
volume of collected data or material so small that it may rapidly or easily
assimilated by a perusal of the completed forms. The statistician’s first task is to
reduce and simplify the details into such a form that the salient features may be
brought out, while steel facilitating the interpretation of the assembled data. The
procedure is known as classifying and tabulating the data.”)

T Yd FHBI DI qHid AT SIAT & qAT TBRT & 918 Ib] ARV H B FaRerd
forar S 2|

5.2.2 ¥rvieRer (Tabulation):

ARVIGROT & i SUSl  \Hdl bl dfdadl /wari  (Rows) dem @i/
(Columns) # =aRerd fFar ST 2 MHER NHIOR & AR, " ARz areft
Ml g ufdaal § |@Hel w1 aRed w1 & | (According to Professor Neiswanger,
“A statistical table is a systematic organization of data in columns and rows”.)
AR 3fedl H ARUBROT FHBI Bl ARUGG BT DI UhAT & | DR & JJAR, AR
wiRerer Al /3ifeel &1 fhdl fAaRTa aART & W &k- & Sgavd A fhar
HAdE Ud FaRed UROaRT & | (According to L. R. Connor, “tabulation involves
the orderly and systematic presentation of numerical data in a form designed to
elucidate the problem under consideration.”)

522 ARUMHU & Sgawd (Objectives of Tabulation):

ARUIHRU BT IGavd Sifcd Ud davdid /HAMAEM YRS FHb DI 3 ISUANT § oM 2q
g H JIRYT Ud HhHdg dRAT & | FIRd 3ffhsl & AR W B I & fThy &Y
3R 9T ST Wl 2 | $Hd §B WUl Sqagd fforRad g

Il URfAS THBT bl Feld | Fad HRT |

Il URfAH TP bl FIRYT wY H Fad R |
FHBT BT FIRFDR TS B el I |
FHBT BT Gt | AT BRAT |

FHPI A YRS JTAAN T |

a kDN~
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5.2.2.F. AR 6T #gd a1 a4 (Importance or Advantage of Tabulation):

THBI & Ao, aifiaRer iR fdem @& %9 # ARvfiaRo e Agwagel ufhar & | ARoaRor
& f=foaRad omr &

1- Aol FHBl & GOT § AHYS URGA: ARONGIIT BT Th Agdqol o I8 7 b
IAH IR Fahfold FHBT BT He H Thyd d¥id | UK (HAT S 2 |
2- ddfoa WP B WA WU H ygfar: ARVfIaRe &1 U6 "eayn oM I8 7 fh Se
IR Hehfold FHBI B TRl WU H U fbar SIrdm 7 |
3- faafRar ARViaRe & HRO HF HRT, T AR U &1 wd B 2 |
4- GATHSAT: ARG & q18 FHBT H JeldT BRAT AR 8 ST 2 |
5—mm$mm:mwaﬁﬁﬁﬁa§muﬂ?ﬁmw
|
6- AT § WM ARONGT FHST W TUET HAT IR BN B |
7-mwmﬁmzmﬂﬂﬁwﬁéﬂﬂaﬁ?ﬁﬁﬁéﬁww| 3T
|

5.2.231. Grvft 3 f@mand (Charecteristics of a good Table):

EﬁﬂT%\rt{?ﬁﬂ?ﬁﬁmw—\f IGNSN {;HCbI B IRNIdg BT A AIRIDT T[T BT AR
IR BT B | U 3redl ARoll & f=faRaa fagivamd gl 8-

1. 3MHYU: T AR IMHYH BT & | OIPT FFR—IRT @T W IR TR BRI Bl
T UeT 81 99 |

. YEYFI: 9RO Bl WX g SATE BT MgV | WHGT Dl I9f 3R ST H 39 avE 3o

TSI B_AT =MfRY o SR & AR ST 0T ¥ HARIT IT AT ST b |

Hifg SeeERAl F1 wEEET: U ARl # 9gd Sarer ARl @r e e oF @l

gOITU T 3T s AR &1 A\ fhar S =arfzu |

YT ATPR: (BT IRV BT MHR T SITET d$T AR+ ST BIeT BT aTfev |

5. TOeCAn 3! ARV H HHEG! P fI9van gute g a1ty | 39 Bl aRE &1 9H
Bl IO~ BT AR |

6. YT P VGl B YHC B Uh I ARUN BT IEH A JRT B Sqa
gdhe 8 AT |

7. R Ueee @& AR g 9RO @ \HeT @I SWEd Al & AW | uwdd
foar S e 2 |

8. TUMI @& 3get I ARV & FHGT | IuYad Bl TG [0TSR B IO B ST
Jhdl 2 |

N

w

&

522, AR & @™ 99 (General Rules of Tabulation):

iR gl § IR BT YINT Usedl H BT & | 9B 991 & foIv FilkegaT &1 9y
g™ B8FT Sonl 81 & TR Y v ywrdt el 999 & forw fe=forRaa et ar st &
¥ faar ST anfdu—

1- IRt & YA TP ARV P W UgAH b U SHBT Uh S9d! fafl¥re aroi
A& ¥ gfad A1 @1y |
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2- IRt &1 M¥F: Id IR BT Uh e MNYF B ARy | e Heu H, ade
UG Hepford qedl & AR 891 a1y |

3- @i 19 dfdal & e Sy @l @ Wve @ sy (Captions) @ afaws
ufdal & el @1 g (Stubs) w'd 2| UG @M @1 e W EiRd
fpar ST =nfeu |

4- @G g IR H @El @ dfed & foly Tkd @ AR WS vy i S
2 | UfTal Bl STeT 3Tl dfeT Jrf<ard 81 2 |

5- A1 & $HS: YA G § YSRd THGI B J19 B SHI8AT DI forkg AT =1y |

6- AT B YSRT FAT TS W dT Ufad b id H THBI B AN BTy fhar
SIHET 1Ry |

7- A BT Seoirg: difeldl & gRa - uelRid dHat & dia foer =iy |

8- fewefl for@gem afe IR a9 & SRME Pis I GHRN A &l STBT
Seel 3T ¥ fewoft & wu # fhar SHr =nfRv |

ie: sEggaEal Ul B SR ATl & IFUR g a¥s ¥ AR BT AR FR GHaT
=

5.22:8. Grv &7 fFmet (Construction of Table):

FaER H IR & 3 YBR o= DI ferd & 3fd: bl Oy urey ol urefiear a5 &
JOY FHDI BT e, FeIT 3R WK HY H Fad BT Agcdqol 2 | AR H Ufdaai @ aruer
Gl BT H8d 3P BT © | WHI & FMERT & fou A wwel gR1 yelkia o o
@I P ARR AMT AT § | I&ERO D U 3R HDI gRT & qur fofr fordadr
Iufeurer &I, g AT fb=R & w9 H HA1 81 a1 F8l [T arel @H H A9 39T e
BN | 39 fA=ifoRaa Serervr arferat (3.4) gRT e fasam 137 28—

aiferdT | (5.2.1)
T &7 MiP: IRA B FEIFTRI B el B flgaR faawor |

HEMR | ST

(e #)
&l | 7oy | fe=rR
1 |2 |3

“fg‘i{ﬁi

AT: STIOMET 2011, ¥RA GO |

Arc— I8 g T dad folv et Sufevred O 21 9 fRaw @ @ @ S 3F
¥ B Il ordr 2 | e =7 BT AT W 9T DA B Al Up SR @ g1 B |
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difert § w1 (Columns) SR & - &F AR qAT Har (Rows) I’ | SRfT &R ggar
2| arferdr § Wl B Fe &1 MR o & aEfferer R SR 7| 'R & forg,
Ifg sffepel &1 aEffaxor ol (BN, g8Y) & a1 12l SJaR (A9, TR 1 B 8 A
qrferet &1 AT 99 Y&R &1 8RT—

aiferer S@& (5.2.2)
aifereT T Wied: IRT & FSTRI B ST &1 foltT 1d aargar favor|

T ST (AT #)
el AL sl
WENT | UFAOT | WER | AT | W g | | gy T
1 2 3 4 5 =|6 =|7 =8 =9 -
1+3 2+4 1+2 3+4 (5+6)
=(7+8)
sl
[EEL
SN
R
HERTS,
gt

;ST 2011, XA G |

dic— I8t ] g 0T §; AT 7o & Tue R 9§ @i @ 6 9R | S 9 |adl
T TRY T Wl B ST AT AT U B B G 7T @ BT fror fam mam 2

HTh! el drfetdlsit &1 At &) wem O gReMm 3R ™ & gRT ARGl S FhdT 2 |
PRI B TANT AT qrferaradl b1 FEl fHar S wedr © |

5.2.3 giftevor (Classification):

R WWW@%@W%WWH%WWWWﬁﬁ
JIeT ST 8| 39 UfhAT T aiie_or & A/ | SN Ol 2 | Udd a9 H HY Yhwy FHd]
P Y@ Wl ¥ gHD Fed AT @ G Ture § smar B 2| qeR wel #,
SUTE AiRHS FHHI B S FAMAT B AR W I A1 GE A fefora ww o
fafr & fferr Fd &1 MR SR & JTIAR, “FET T BT BT FHAAAT AR
AT & AR, el AT T H HHAdg B Bl ha1 8 AR g0 AR gHhIsAT Bl
fafdear % Uy SM arel oI @1 yehdar e & il = | (According to L.R. Connor,
“Classification is the process of arranging things in groups or classes according to
their resemblances and affinities and gives expression to the unit of attributes that
may subsist amongst a diversity of individuals.”). @@= & S d UMT: ABIHD
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3ifpsl @1 fAf=T v § IAd! Mgfadl & |1 aRerd b Sl & <fd oA FHab]
o1 At Tt § =aRer a1 S Haar 2 |

m;ymwﬁﬁwmgmmmammw
X ol B |

aIfereT 9&T (5.2.3)
MNip: wem A IRl & Ui o1 RIS HH § BT |

Ty /v | faenferay &

| / :ﬂ@rﬁr
0 10 05
10 9 20 06

20 & 30 14

30 ¥ 40 10

40 9 50 12

50 ¥ 60 08

60 X 70 22

70 ¥ 80 08

80 ¥ 90 06

90 ¥ 100 | 04

Ala: USRI g8 IR |

Are: AT IR 1 ARG S HH F BT o1 Ghar 2 | AR fAefalRaa v grr
e fHar T 3-

aifereT HE= (5.2.4)
Niw: war & PRl & urdie &7 ERE B9 § Tfievor|

uTdiss /9 | faenferat o1
e/ gt
100-90 04
90-80 06
80-70 08
70-60 22
60-50 08
50-40 12
40-30 10
30-20 14
20-10 06
10-00 05

[T YA gNien R |

Are: SWRIFT BT § <F @ € | 9 a1 &1 fIR tb G879 (10 3f®) 8| RIS %A #
v o B T A g 3fw dem ST AT 10 8 B, faci ot @ fae e 10 siw
TAT S AT 20 3P B, ... 390 d¥e 9 =g 9] a1 &) =1 1 3R Sa I W 2 |
RIS HH H g I 100 I 90; fgg o 90 & 80; <RT I 80 | 70 ... AN B
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= TRE W OIS DT B W AR fHar S gaar 2
arfereT & (5.2.5)
M TR B IR A B I FT R

I © UPR | e Y G

a1 ufgar 3000

IR TigaT 1000

GRT: T8 USRI SR 9 Ue 3ifds |

5.2.3.%. qifiHxur o1 fadyard (Characteristics of Classification):
TIffevor o T faermang FafalRad 8-

AR §RT RIS THDBT BT 3 vt § faqiira fbar mar 2 | axffexor &1 yarg gqat
& fITeiuor QIR yH & fASpYl IR TSl © ofd: ROl Bl RfUd dMds] TR @RI 8l
1RV | ATH=Id: IifTpRoT &1 f=forRad faard g—

(1). waiw famr (Exhaustive) : @ ffaxror &1 AR &9 9 &9 a1 891 a1y 6 9@
ifa @Yl Hebford WHe FHIfRd 8 o |

(2). srwR® gerdar (Mutually Exclusive) : uR@ @i &1 IR 93 8F1 =112y | feifa
PIE VP US Bacl U & H @1 A ARy |

(3). wrifd (Stability) : s gdem™ & %9 H§ THTHI0T & AER AT ReR B =1RY | 1T
3T MR TR GFiihd fhy T FHET BY M § T ! @l Sl el ¢ |

(4). @ra (Elasticity) : T@ffaror &1 @R gF1 @ty o sad =i oRReft @
AR daclrd fbar ST 4 |

(5). sg@marar (Suitability): TFff@xor seagd & IgaeEl & A 8 @12y |

(6). g=&ar (Accuracy) : T@EReT & o< H Ig Sird ol aifey b | avl & Y&l &l
AT Gl UGT & IRIER B WY | AT GHTHIOT & SR Blg UG BIS AT IEIMAT T8l AT 3 |

5.2.3.9. Tifievor & Sgewg (Objectives of Classification)

BT BT Y& IGay Hahlold IRRMD FHBT DI ITH BB FHMIR D AR R A=
qait ¥ ffr axa W ¥ craferd Bv R AW & AR Rgerer # STarE #
D | BT & 3T I frHferRad 8-

(1). Tt B WA U § UKIT ST FAH0T §RT Sfeed 9 fawr gy dedi & W, dfera,
THEITT A G wU H YK (HAT AT 2 | FADHROT B UlhdT H F1aedeh fdavoll ar
g e e B |

(2). FAFTET SR SRTHAMGT B T HRAT: B F qebl B g B AT R SR
e B ST © | FAE fAIar darel T9eh Ud AreY W S 2 |

(3). goT # HER®: ORI | WHBI BT JAHD IFIT TR B ST 2| SR B
forg, <1 werell & faenfal & urdie! o aiffed = & a1 SH JorT fhar S |adhdr 2
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(4). FR-FHROT el B @G HET Faver 9 A= =R & Feg Gl BT STgAN

ST T bl 2 |

(5). I1% @ ¥ M fipd wHe A & AN # mar ¥ fihe 81 91 € |

(6). ARUIHROT BT IR UG HRAT: T Thd AHPI DI & AR H JaRerd fHam Sar = |
5.2.331. a0 & Ayl awd (Important Factors of Classification):

(i). o=t & drFmg (Class Limits):

T GATH 3R IMHaH e 52 B o # @1 S |FhdT 8 9 T B AN AR © |
39 UBR T g1 Bl &l AN Bl & Yrad AT iR Aferhad |

e URfe ot T e Qar @ik sifdm o A S= Wi g e B @ ) & i
Gell A B "o ¥ 30 FfaRad SameRer & wee fHar T -

difereT H&T (5.2.6)

Mfe: werr & el & wraie &1 faaxor)
TR 3ATgfer

(class Interval) | (Frequency)
10 & &H 2

10 — 20 3

20 — 30 5

30 — 40 5

40 — 50 10

50 — 60 10

60 — 70 5

70 — 80 3

80 — 90 2

90 ¥ 31fIH

5
STRIFA ST # T iR &iftm avf o demd et gt 2

e o PR AW Mgy AR B goe Wad emgfy faaRwr far @
A MR IR # Sqer o | ¥ | o gy faeRer ) wRE @ B9 ?; IR
RIS ¥ H AT |t amgfa faawor|

(ii).aF @ & @ (Class Boundary):

I BT AW AR G B AT @ H 9gd G WAfchd el 3R 2 | T Y@ &l
Tl @AMl & 72y § Rerd Bl €1 augst aviwr ol Reafr § ol &1 Bl

[ BT DY BT T |

1 ¥

a1 1 =1 A 10 21 3 9 3R 10 B
HeF BT b 9.5 Usel 3R U T bl M YW & | SN R TN a7 Dl S HH1 19 oIl

%
i
)
4
5
d
:
g
3
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TR a7t @1 7 AT 20 2 1@ 19 SR 20 @ HET HT 3 195 AN IR AR AT B
R

(iii). o7t foeg /7ew fasg (Class Marks/Midpoint):

IS T DI QM AMIST AT SFT AT @13 BT Ad 9 a0 B 7 fa=g A1 a9 e
HEATTT B |

(iv). o fdwar (Class Interval):

TH I H T Jed 96 & FHGT B aRed fhar oar € 99 AR @ 99 9 &7 @t
IR ®ed © | IR0 & foly Ife fll avf % 0 9 9 9% @ H{dl DI AT 1l & ad
IHBT fAdR 10 B |

If fooeft Tmaelht o @) SugSit § 5o ST & 99 9°f @1 fawR nfad vEar 2|

e FaEEeN iR | 9 3R S g et b 99 o H YWT Sdy 8 $die Tqduil
TR H I B S 1 Bl S 9 F TS} @1 ST 2 |

e YA T o IR G99 A 8 Fobar & 3R A= Y |
59 fA=ferRad Sereer 9 e f&ar . 8-

arforeT S (5.2.7)

i e & el & uradie &1 v
TR 3Tqfer

(class Interval) | (Frequency)
00 — 05 2

05 — 10 3

10 — 20 5

20 — 30 5

30 — 50 10

50 — 70 10

70 — 90 5

90 — 100 3

SURIGT dIfeTdhT H UR™ & &I a¥l b AWR 5 3d & SHd 91 & &l Il &I IR 10
3h B | UrEd, S R AT Il BT fORdR 20 3 © efe 3ifod aFf &1 fawR 10 3id 2|

iR xR s S AT ROR ST AR FIE A TN & 77 fIgell & d9
IR & SRIER BT B |

e FA TR B uastt § gge R 1 a7t &7 favar wifad € g 2 |
5.2.3.9. ¥t amgfar faawor (Cumulative Frequency Distribution):

(i). o w9 @1 S amgfy faavor (Cumulative Frequency Distribution in
Ascending Order):

qiferaT | (5.2.8): RSN 59 o A gy faawor
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Ty /a7t foenforat @ | A= TaaR | faenferat &
ol T=R) | |/ |1/ g
NERIREIEIS
03 10 05 03 10 05
0 ¥ 20 11 10 ¥ 20 06
0 3 30 25 20 9 30 14
0 3 40 35 30 ¥ 40 10
0¥ 50 47 40 I 50 12
0 3 60 55 50 I 60 08
0¥ 70 77 60 I 70 22
00 ¥ 80 85 70 ¥ 80 08
00 & 90 91 80 I 90 06
0 3 100 95 90 ¥ 100 04

(i). eRE w9 @ "@aA smgfa faaver (Cumulative Frequency Distribution in
descending Order):

qiferdT | (5.2.9): JMGRIET HH B FaA gfar faawor

P ISICA foenferat @ | = aEraR | faenfert &
(el =) | |/ =1/ 3
RERIRSICI)

0 9 3TfSd 95 0¥ 10 05

10 9 AfO® 90 10 & 20 06

20 3 3D 76 20 9 30 14

30 & b 66 30 9 40 10

40 9 31w 54 40 ¥ 50 12

50 3 ITfSH | 46 50 3 60 08

60 3 IMH | 24 60 I 70 22

70 9 I1fH 16 70 3 80 08

80 I 31feIh 10 80 I 90 06

90  3fIrh 04 90 I 100 04

52.33. 9o} B ¥HR (Types of Class Intervals):

A IMgfd faRer § §F T§ @ iR B & emastt amr (Exclusive Class
Interval) germ gwmash ari=R (Inclusive Class Interval)

(i). sruaeit ari=R (Exclusive Class Interval): smaasit g 3 uR™&E avf &1 Bleax
UAE B = AT qAT gd 9 @) T AT GAM BIAT © | SN el H, 3ifow o @t
BIGHR TG I B Iod HMT TAT FTel I a1 A7 919 Bl © |

=9 fr=forRed Seevyr 9 e fhar TR B—

aiferdr H@ar (5.2.10): faenfor gRT PG @ whem ¥ wa fHU MU B H1 Ui
|
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TR amgfa
(class Interval) | (Frequency)
00 — 10 2

10 — 20 3

20 — 30 5

30 — 40 5

40 — 50 10

50 — 60 10

60 — 70 5

70 — 80 3

80 — 90 2

90 — 100 5

e 39 IR & IR 9910 THY 59 91 BT &A1 g Ol & b Idd a7t bl e T
BT yefRfd B dTl 3idi Bl S I § Wg B IollT 3T I¥ | @7 SraT & forgas! e
T T ST 3 BT SR HRal B | IAATT b 10 BT Y T H 9 X@HR fgdid a7 #, 20
1 fgd ot § 9 Tgax qAg o 3§ q1 $9 ORE o WY 3l Bl AN Y I@d F |

(ii). Fameh gi=rR (Inclusive Class Interval): waaeh o= & uda @ & =
3R Soa WG g ot @ ARl & e g €| orria fanedy o <1 ot @ A wgaa
81 Bl © | 39 frforRad Sererr & wse farar 3 -

aiferdT & (5.2.11)
fenfiat grr T @ wien & yra fhy U 3t &1 wHEh affevr|

TR amgfa
(class Interval) | (Frequency)
00 —09 2

10 — 19 3

20 — 29 5

30 — 39 5

40 — 49 10

50 — 59 10

60 — 69 5

70 — 79 3

80 — 89 2

90 — 99 5

5237, FAEYN AR P AUgeil giar § I 31 fafr (Conversion of Inclusive
Classification into Exclusive Classification):

TR & 915 B HiRFP RN & foU U TGS dii<R @I IUgeil i< &
T Uedl 2 | G TR &) frefaRed a8 9 s1ugeit § 99 a—

U RO |G YUH HAY: &1 Ul (YU U9 fgdg ar fgdig ud g an g vl agel
gIfe) & Sed A 3R = et @ i & R B S1d fhar ST § 1 Sere’y &
forg, SwRIad arferdt (3.10) # fadia o°f @ A/ @R mem o @) =g AT FHT &1 IR
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(10— 9 =1) T&h T | S e Jag @ HI 11 IR fgdfra o a1 S=a A1 &1 =R (20
— 19 =1) TP B

dIc: HAL: | & T B 9 3R I MRl $T IR U F9 BT § URg DI FHI
3T 37T T B Hahell © |

fed =R SWRIed Ay & srq At & sk &1 S fhar Sar 81 I8T Ue BT e
Jafd 1~ 2 =052

QAR TROL 39 IR B SN BI =1 AA1 H "er fear Sr € den Se M W Se &
ST 2 |

9 Ufshar & I & SERT H e fhar T -
aiferer G (5.2.12): FHAE SR eMasi v

AT TR T g /7 | eUasil aiaR amqfar
(Inclusive class | fag (Exclusive class | (Frequency)
Interval) (Class Marks) | Interval)

00 —09 45 —05 9 95 2

10 — 19 145 95 I 195 3

20 — 29 245 195 ¥ 295 5

30 — 39 345 295 ¥ 395 5

40 — 49 445 395 W 495 10

50 — 59 54.5 495 ¥ 595 10

60 — 69 64.5 59.5 I 69.5 5

70 — 79 745 69.5 W 795 3

80 — 89 84.5 795 1 89.5 2

90 — 99 94.5 89.5 ¥ 99.5 5
e

(1) AR AR BT S7uasil IfaR # gae | 9 @ Al IR a1 &7 IR IR
foe 81 g5 €| SR SR H A iR T Jdstl gkl H 9 @7 favaR
10 3fPf BT & T |

(2) FRONEHROT AT BT & IR 3ifbsi A AR SIABINAT A P& 8 ST § ol
3Tel =TROT & ARSI Aol (R vd U, S=41 Ugid Td 39 Al &1 o) & forg
TE ST T B

(3) Tffaxer & BRI WRFDH TUERN H §FB AR M FhdT & | SIER0 & forg, fHar
HeT & 100 fAETfORIT & UTEid] Bl SedR IAH 100 I 9T o I Ol T UT<dics ST
fhar S 2 dem g1 100 faenfdl @1 usel gifid BRA b 9GP BT YAN BRd gY
3T 1 fhar Sar 8 9@ aFl § H/B IR AT Fhdl & | 39D (o a8 H {B (A%S B
F) R faar Sar 2 |
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5235 TR0 &R wRviieRor § =} (Difference between Classification and
Tabulation):

AT Q@ IR RIS 3R GHTBROT AT Ueh TRE & [d & U] HIRID! B gite
A T HB WS U ST & | ARGV BT & IGavd Yhd YRS AHGI BT Herq |
sﬁ?mﬁ%?ﬁqﬁuﬂgd FRAT BT & STl qHROT BT Y ST YHd YRR Tt
BT fagIyor HRAT BIAT B | AT W@WWWWWW%I ERLY
a0 & RI B fforaa gl & e fHar S |awar g

BT HRONHROT
a9 @1
IR

AT | FBROT H O B F@T @Y 9, | ARONERY H OOl (Bl /gwY,  THI0
I T AN ) & ITAR HARI DI | /B TAMR) & IR W GH Bl
e fReiRa 2l 21 TIT T B I B

STIRT TITRROT BT START FHBI & fA9ATT | ARUNBROT BT SUANT AHBT DT deT |
IR Ty urd w1 & forw foar | dom Al g ueflRia ax & forw foar

ST B | ST 2 |
4 UTa URMe FHDI Bl Usel aiiigd | U< URME FHBI DI Ugel diighd PR
forar S 2| @ 915 ARV g9RI IR & |

5.2.35.. faenf¥ai ¥t gfe & (From the Students Points of Views):

* grE SR A1 s dfeel | AR q fdbIcAd Slidel | IMgfa faaxer ar ot
arferer &1 fmor fear Sar 21 (From the categorical/qualitative data table is
preferred and from quantitative data frequency distribution/classification is
preferred).

* TETHROT PR FHI I§ &9 o1 A1y 2ot 3§ geb &1 95 81 A1 bl U avf
MY 3 T | 31AF BT | B 1 20 § U o 31 agatd o1 81 §ohd ¢ |

* G P GAT BT AR aut B G b R & o a8 |uxe w98 21 gl
D IuAE R $ ATAR YA 39T T AT BT FRGT T DI ST & | G Dbl
TT HH BF I STH FHBI BT TG Afed 8 ST & | 3G [AuRId a6 AT Ifdh
B I T § Sfeardr 3l 2

MmeeR Yeord (H. A . Sturges) = avif &) e sid o1 & fog fefalRad g3 &1 wamr
fepar & —

n=1+3.222LogN

Sl n =i @1 s (Number of Classes)

aem N = Suerer dHat @t e (Number of Observations) 2 |

e §RT ¥ (Learn By Example):
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Example (5.2.1):
The class marks of a distribution are 4,11,18 and 25. Find
(a). the class Limits and (b). the class boundaries

Solution: A class interval distribution table based on the above class marks will
be:

Inclusive Class | Exclusive Class Class Marks/
(a).Class Limits: | (B)C. Class Boundaries: | Midpoint
0-7 05-75 4

8-14 75-145 11

15-21 145-215 18

22 — 28 21.5-28.5 25

Here, class interval =11 -4 =18 - 11 =25 - 18 =7.
Example (5.2.2):
The class Marks of a distribution are 12, 17, 22, 27, 32

Find: (a). the class boundaries (b). the class limits

Solution:

Class Interval | Class | Class Interval | Class
Exclusive Mark | Inclusive Mark
10-14 12 95-145 12
15-19 17 145-195 17
20— 24 22 19.5-245 22
25-29 27 245 -295 27
30-34 32 29.5-345 32

QFl I8 @ IRl H YA 3 Pl IR T FHI 5 © |
17-12=22-17=27-22=32-27 =5.
Ex. (5.2.3).

frferRad 40 9@l @1 g (WEHIER) & U URMEG THGT BT IITHI0T Y |

(Construct a frequency distribution from the following data of the height of 40
students in cemtimeter.)

138 164 150 132 144 125 149 157
146 158 140 147 136 148 152 144
168 126 138 176 163 119 154 165
146 173 142 147 135 153 140 135
161 145 135 142 150 156 145 128

g« (Solution):
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Step First:

Some basic Informations are following:-

The largest height (s1fereas S=18) is 176 cm.
The smallest height (=Fas S=18) is 119 cm.

The Range ( #oft @1 faxarR) is 179 — 119 =57 cm.

Second Step:

Ut @1 e aiRa o
T H F@ = A0 BT AR~ T BT TR
e I BT IR U Igva | T & 3 |

(). SR T T fOKAR 5 T BRI & To T &bl AT = 57 + 5 = 11.4 I 12 BT dAqT

Faffepror fferRad & —
arforet @ (5.2.13): |H®! BT aiffewor

J=ms (Height) | | S=ms (Height) | e =g (Tally Marks) | smgfa (Frequency)
(Inclusive) (Exclusive)

118 - 122 117.5-1225 | L 1

123 - 127 122.5-1275 | |l 2

128 — 132 127.5-1325 | I 2

133 - 137 132.5-1375 | I 4

138 — 142 137.5-142.5 | i/ 6

143 — 147 142.5 - 147.5 | i/ 8

148 — 152 147.5-152.5 | /4 5

153 — 157 152.5-157.5 | Il 4

158 — 162 157.5-162.5 | I 2

163 — 167 162.5-167.5 | llI 3

168 — 172 167.5-1725 || 1

173 - 177 17251775 | Il 2

ToTal =40

dre: e faeel & T W% e @ w5 A e oar @ s R 96 e @ gen @
FRTEAT T & S % |

Example (5.2.4):

The age of 160 members of a club are grouped as shown in the table:

Age 30-40/40-50|50-60|60-70]|70-90

No. of Members | 5 42 61 37 15

Estimate
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(). Form the cumulative frequency distribution.
(b). The number of members aged 67 or above.
Solution:

(a) The cumulative frequency distribution —

Age <40]<50|<60|<70|<90

Cumulative Frequency | 5 47 1108 | 145 | 160

(b). No. of members up to age 60 is 108.

37 seven members are aged between 60 to 70 years.

Assuming that the ages are evenly distributed in the class,

we find the number of members between age 60 to 67 = 7 years.
As, in the range of 10 years (between 60 to 70) there are 37 persons
So, in the range of 7 years no. of persons = (37/10)x 7 = 25.9 = 26.
So number of people up to age 67 = 108 + 26 =134

Thus number of people age 67 or above = 160 — 134 = 26.

Example (5.2.5):

The table given below shows a frequency distribution of the life times of 400
radio tubes tested at the L & M Tube Company.

Table (5.2.14): Distribution of tube life.

Lifetimes Number of Tubes
(Hours)
300 — 399 14
400 — 499 46
500 - 599 58
600 — 699 76
700 - 799 68
800 — 899 62
900 — 999 48
1000 — 1099 | 22
1100 - 1199 | 6
Total =400

With reference to this table determine the

(@) Upper limit of the fifth class,
(b) Lower limit of the eighth class
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(c) Class mark of the seventh class,

(d) Class boundaries of the last class,

(e) Class interval size,

(F) Frequency of the fourth class,

(9) Relative frequency of the sixth class,

(h) Percentage of tubes whose lifetimes do not exceed 600 hours,

(i) Percentage of tubes with lifetimes greater than or equal to 900 hours,

(1) Percentage of tubes whose lifetimes are at least 500 but less than 1000 hours.

Solution:

Note: Some of the above questions may be answered simply by observation of the given table
but others by simple calculation.

A new table may be constructed as given below:

Table (5.5.15):
Original Class Class Number | Relative | Lessthan | Cumul | More Than | Cumu
Class Boundaries Marks/ | of Frequen | Upper ative Lower lative
(Hours) Middle | Tubes/ | Cy Limits Freq Limit Frequ
Point Freque Uency Ency
ncy
300 -399 299.5-399.5 3495 14 0.035 399.5 14 299.5 400
400 — 499 399.5-499.5 449.5 46 0.115 499.5 60 399.5 386
500 — 599 499.5 -599.5 549.5 58 0.145 599.5 118 499.5 340
600 — 699 599.5 - 699.5 649.5 76 0.190 699.5 194 599.5 282
700 - 799 699.5 —799.5 749.5 68 0.170 799.5 262 699.5 206
800 — 899 799.5-899.5 849.5 62 0.155 899.5 324 799.5 138
900 - 999 899.5-999.5 9495 48 0.120 999.5 372 899.5 76
1000 — 1099 | 999.5-1099.5 | 10495 | 22 0.055 1099.5 394 999.5 28
1100-1199 | 1099.5-1199.5 | 11495 | 6 0.015 1199.5 400 1099.5 6
Answers:

(@). 799; (b). 1000; (c). 949.5; (d). 1099.5 — 1199.5; (e). 100 hours; (f). 76; (g). 62/400 =
0.155 = 15.5 %j;

(h). percentage of bulbs which lifetimes is between 300 to 599 hours
= (118/400)x 100 = 29.5%.

(i). percentage of bulbs which lifetime is 900 and above hours

= (76/400)x 100 = 19 %.

(J). Percentage of bulbs which lifetime is between 500 to 1000

= (312/400)x 100 = 78%.

Example (5.2.6):

Table (5.2.16): Income distribution among employee.
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Income Percent of Employee
(Dollar)

Under 1000 17.2
1000 — 1999 11.7
2000 — 2999 12.1
3000 — 3999 14.8
4000 — 4999 15.9
5000 - 5999 11.9
6000 — 9999 12.7
10000 and above | 3.6

QRIS Tl | HHATRAT & 37 T fcrerd gfa fadaRor far war g | SwWiad drferedr &
IR W f=fRad el & SR @ (Above table (1), shows the percentage distribution of
total income of employees. Using this table, answer the following questions:)

(a). fg<ia T |rdd a°f &1 fawaR fda=m 27 (what is the width of the second and seventh

class?)

Ans: 1000 & 4000

(b). a1 srerT fAWR arel faq a7t 82 (How many different class interval sizes are
there?)

Ans: Four.

(€). Gt R arel @l &1 | foda- &7 (How many open class intervals are
there?)

Ans: Two. (First and last)

(d). v\ o o1 39 IR ¥ ford 6 S9a fowar fgd ot @ svrer &1 o | (Rearrange
the first class as the width of second class)

Ans: 0 —999.

(). fe<ia deom g @l & avf foeg sard| (What is the class marks of the second
and seventh class?)

Ans: 1499.5 & 7999.5
(f). =rer o=t @1 <=1 ex1 9ard | (What are the class boundaries of the fourth class?)
Ans: 2999.5 & 3999.5

(9). fora=T ufcrera wHaRT 4000 SfelR a7 31fde drd & 1?7 (What percentage of employees
earned $ 4000 and above?)

AnNs: 44.1%

(h). fa= gfderd &=t 3000 €feR ¥ &4 urd = 1?7 (What percentage of employees
earned under $ 3000 ?)
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AnNs: 41%

(i). fra= ufrerd ey 3000 SfeR & 5000 SfeRk & §ra urr €17 (What percentage of
employees earned atleast $ 3000 but not more than $ 5000?)

Ans: 30.7%

(j). fopa= wfcrera S+ aRT 3000 SfeR 3R 6300 SfeRk & 4 urdl & 12 (What percentage of
employees earned between $ 3000 and $63007?)

Ans: 43.55% = {14.8 + 15.9 + 11.9 + 12.7% (6300 — 6000)/4000}.

(k). uferera smafedil &1 et AT 100 F&T T8 22 (Why don’t the percentage total 100
?)

Ans. Due to rounding errors in computing percentage.

524 3imel o1 g yel: R wd x@fem (Presentation of Data: Pictures and
Graphs):

2| 3B I AR, ARUIGRYT iR o=@ uese o1 e fhar e ® | ofids! @
TSRId B Aad DT Heu H FIReId, AHND Yd e dRid H URd B I 3|
giffenvor iR ARvfieRor @ fafat &1 9o qd e ¥ frar 57 gar 2| wet g uee
31 =1 fafrt &1 9ui= foam o <=1 2

524%. Mg ueeM wd Y @ fRwan /#s@ /@ (Characteristics or
Importance of Pictures and Graphs):

e B Rl § WafE & A | yeiid aee @ ffaiad @™ € -

(@). w¥d! & foal vd varfEl gt uelia oxa | el @ ARar |gEra 8 o 7
3t @ G H MHYH BT T |

(b). rFT & wegA | YR WA FHBI & THE Ud A1 3Rl & FHA AT O © |
(C). Rl & ArH ¥ HHBI & I AN HRAT A & Sl = |

(d). =l T @R A1 I H FHBI DI UGl BT JFA SR ST Fehall 2 |
(e). foral &1 TR FHa! H wfdsy &1 Ygfrdl &1 A AT ST Fhell 2 |
(f). Rl @1 @R Afea®T Ud a8t O SR &l < fHa1 S G & |
(9). ot &1 wra ARass § ifde et @ 991 <& 7|

(h). fr3t &1 WA o BT B |

5.2.4.9. RorAwg yge gd wanfE @ A (Limitations of Pictures and Graphs):
HHe! B REl vd YafE @ aeam @yl o o fefalea el & -
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(a). *EAl & A=A | dad AR SAFSIRAT & el 7| o1t SeiRal & forw o
QRGBT TN 1T Y9l B |

(b). fort & s & ur fpd R ol @ ee wH fava i B § |

(C). ol & wrew | o SITRT BT W IRAT T &l BT © |

(d). == & 9| | FHdl gRT ad AR Al B U A1 YaRid HRAT F™Ia el 8l = |
(e). a1 & fdrs fori / Ffaefa fst &1 wwemT fes = 2

(f). FH®! @1 velRid &= & fofg Iugad Al &1 g1 HIAT BicH BT 2 |

5.2.471 GRS § wgaa we@yYl 2t @1 v (Pictures/Figures in Statistics) :

T st &I Al & ArE ¥ oMeud dWe ¥ WA [Ha1 ST & | U 9Rel § SsfA
3R gafes deom ot | d s, Mg agel AT gfd 9 e a9 ST € |

5244, s 23 (Bar Diagrams):

S B3 UPR & B & | T UH fOHIT BId B | A &S Pl ddd Sdls &l 3idbsl dl
yelRid o 2| g€ B A /SIS Bad S8 DI bYd g 2 |

52441 Tbd gs (Single Bar):

T IR ¥ Bad TP ol fibe Bl YeRid & & U el g5 frF 9911 Sidm 2 1 Serexon
3 foru, f=forRag ARl @ teha << o s9mm T B—

dferet et (5.2.17): =T ant § Se @1 A= |

¥ | SaTeH
(e=)

45

50

40

AIWIN|=-

60

foa s (5.2.1): A= aut & ST @ 7@

70

60
50
40
30
B IdAeT  (S)
20
10
0 T T T
1 2 3 4
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52492 JTd g8 (Double Bar): t& ar # 31 @RI & 3ifdhs B Th A1 USRI R &
fou guret < o R S 8| SareRer & forg, frEfeiRad wRoY | gue de fRF a9
T &

dferert He&AT (5.2.18)
¥ive: =1 aut o I oiR =/ & ST |

I | SeH
(&)

EEES

45 | 80

50 | 90

40 | 75

AIWIN|~

60 | 85

3 ¥ (5.2.2)

¥ive: faf=1 aui & 1% 3R a9 @ SAET A |

100
90

80
70
60
50 .
e W IATEA (S4) T
30 | W STEA () dad
20 -
10 -
0 - . . .

1 2 3 4

Years

Production

sg—d< (Multiple Bar): ts arR 4 a1 9 af¥fib =R & 3ifdbs b G&Rid &)+ & foly
9g—<s fF 991 SN & |

5.2.47¥.3. =ifawad <8 (Sub-Divided Bar):

Udh B g H Bs 3 bl USRd oxd & forv srdfdvad << fF 9™ 9 em 8 | SeTervl
3 forg, f=faRaa AR & erafdwad §s fo s9mn a7 8—

aferet W& (5.2.19)
Me: faf=1 aut o I iR amae 3 ST A3 |
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45 | 80 125

50 | 90 140

75 115

AIWOWIN|—~
N
o

60 | 85 145

o= @& (5.2.3)
fiie: fafa=1 aui § g iR amaa o Swres wm=|

1 2 3 4

Years

160

140

[uny
N
o

[uny
o
o

Production
(o]
o

(o2}
o

N
o

N
o

o

5.2.49.4. safdwaa ufaera <e—fa= (Sub-Divided Percentage Bar Diagram):

399 IIIfdvad G ®l Ufaerd § gad fhar Ser g | Serexv & foru, s fau v drferer
J Irfdvad gfaerd <s e 99 T g—

arfereT He&T (5.2.20)
¥ive: faf=1 asl § 1% ok a9a & S@reT A |
I | ScareA Eagl

Gy al

R [EEe | @)

1 |45 80 125
(36%0) | (64%) | (100%)

2 |50 20 140
(35.7%) | (64.3%) | (100%)
3 |40 75 115
(34.7%) | (65.3%) | (100%)
4 |60 85 145

(41.4%) | (58.6%) | (100%0)

139



dIe: BIed & 3fd Ufrerd WRERT ad &R ¢ |
o = (5.2.4)
ive: faf=1 aut & 1% iR amae o ST A4 gie #|

100%
90%
80%
70%
60%
50% CEE
40% CRIrS
30%
20%
10%
0% . . . .
1 2 3 4

Are: faq=1 e grnfiel § Ss—fRF & Wwy # oreT 98d SR 8 9l ¢ |

5243. 9a fo= (Pie Chart):

o sifwel @1 BT H gRARIT wRd Th ga & I FolT o 71 I P 99 B
3T 360" HT BV IIdT & ST WA 3ifdhel & ANT BT 360° A U UAD s B
DI ¥ Fell el v o e /udrte (Compas) @1 HeRal | Udh gd & ax JdRerd
R forar Sirar 7 1 39 frEfaRad SereRer & e fdar T 8-

aiferdr &7 (5.2.21): Wewl B daifge Reafd @1 faavor)

g BT | @<l BIT H
fQeRor | 9 Gw= J/UTAROT
arfgarfed | 19 19 360 = 68°
100
ﬁ—cm%ﬁ 17 i 360 — 610
100
fagrar | 21 2L 360 = 76°
100
qeTTPIT | 43 % 360 = 155°
B 100 22 360 = 360°
100
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= <@ (5.2.5)

mfdaifed mfdarfed mfdgar  maepyar

5.2.4.39. Jmgfa faaver = (Pictures of Frequency Distribution):

R Igfa faaRer wr aifipd AR 9 smaa R (Histogram), <mafd agqat
(Frequency Polygon), smafa g (Frequency Curve), ufderd ar amufers amgfa @b
(Percentage or Relative Frequency Curves) iR |-t amgfad @ (Ogive) amfe @t
femTor faram STaT 2|

5.243. (i). smaa == (Histogram):

9 fF 7 afds o7 W) o fORAR BT qAT IS 1 W IAMGRT DI SR AT 7| AR B
AT H TS /SaTs AR AeTS S BT Hed BIdT 8 | g |6 9 U A fIIR & 8Id
2 a9 ) 3 @ drers A aEE B 21 ) p) od it bl fITR S giar @ dd
AN IR arel aFf &1 SHarg DI WIRG MM & IFAR A & | I&IeRYT & o, FAN
foar aror gt @1 smad A 3 YR 99 B—

arforeT ST (5.2.22)
e e & el & urdie o1 fRAaRo

Class Frequency
Interval | (Students)
(Marks)

30-40 |4

40-50 |6

50-60 |8
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60-70 |12
70-80 |9
80-90 |7
90-100 |4

= ¥&r (65.2.6)
ve: wem & el & uaie o1 gfa faarer R

(%)
2
o
c
]
S
o
7]
S
L

55 65
Class Intervals

M IR af =Rl | Rd fE M 9 ugd SS9l mgfodl a1 g fefRa
(Adjust) &= 2| SHG a1 AfIST el W GIR BT T ST 3T W 3Mgfy Bl qwid T
39 fA=feiRad Serervr 9 W fhar T 8—

aiferdT & (5.2.23)
M e & el & g &1 Qg
Cl Ferq | Adj.
Freq
30-40 |4 4
40-60 |12 6
60-70 |12 12
70-80 |9 9
80-90 |7 7
90-100 |4 4

o dem: (5.2.7)
o &1 dide: wen & faenlrl & uraaie &1 emgfa faawor o=
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o

w
-
[=
[}
T
=3
=
(%]
Y
o
-]
2

60-70 70-80 80-90 90-100
Marks

die: 10 faWR arel TR @I AR o J9d gU 9 9R 1 fear 1 8| s geld 20
fOIR arel aiaR &1 wR 3mem (1/2) 2|

g+ MeEiRa amgft = gRHA® T X 4R
YR = 9= 97 fadr = fafdre off iR
e Ife iR FEEas 8 ar 99 Suast §9TaY 99 JAgd e 99T S 2 |

5.2.4.3.(i1). amgfa sggar (Frequency Polygon) td amgfa a5 (Frequency Curve):

MG 9IS AT AT T Bl 99 & foy Afa oed R v & Ay g (@ @ <
ARl & SIS HT I & AUeT ISU 3feT TR IAD! 3T BT IE@d ¢ | 39 a8 I IAD
i & T Ue fawg 9 I © 1 S d1e 349 fd=gall BT U H fAer <d § | o9 favga
P Wl § AR § T4 UAP 95 IR PV 991 & | 39 A8 9 I AT B T T8l
Fed 2| o9 fvgell @ amuw ¥ o g A go g & e § 99 amafy 9% 99ar 2

A sfipel & TF & WE W I GAW I AT T &% AT AgRT IgHS BT &ATwa
TR BT B

ST Fard AT I8yt BT &S 31eT R UM a1 @ =1 A1 | T iR aril @R
qerr 3iferd @t @l ST AT | ST IR IR} SR deTh] el 2 |

arforeT ST (5.2.24)
WN¥p: e & Enfrl & uraie! &1 faavor

Class | Mid-Point | Frequency
Interval

20-30 |25 8

30-40 |35 10

40-50 |45 16

50-60 |55 12

60-70 |65 9
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170-80 |75 |5

o= e (5.2.8)
MNie: war & ot & raie! &1 smgfa

18
16

14 /\
0 /[ N\

16

&
/

Frequency

AN
/ \ 5 e Series]
N\

o N b O
N

15 25 35 45 55 65 75 85

Class Interval

dre: U ¥ B8 @ B e 7 gl @ $W I9 T Pl G B RER S8 R I
fafea frar mar 2| fafed o fAgell @& woa grT el Yar & e # e w2
9 UBR 9+ 984Sl & al BRI (IR TG 15 TAT SR dR® 85 WR) I #eg g 4 o
IR & a_TeR 0 WR &faoT s1er | fAamar mar 2

e (1)— $B Gd JFEATGY Y@ D A BR P AR e 95 T8 AR gReT @ik
sifom o7 ot e fagell & W T@ B BIS < © A HM T &S Il W URMRIS T
o o e T den et ot Y S A 9 & e < ¥

@) T fm @ #ew fagel & R @ TGS I O 6HAT 2| O § A
favgell & gt w1 | e § 99 gy 9% ST 2 |

5.2.4.3.(ii1). ufrera smgfa 9% (Percentage Frequency Curve):
aiferdT & (5.2.25)
i e & ety & wrais! &1 fdavor

|qEg | faenfrn | ufaera sgh
AT P
= /
SIFIN]
00 — 10 |05 5.2
10 — 20 |06 6.3
20 — 30 |14 14.7
30 — 40 | 10 10.5
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40 — 50 |12 12.6
50 — 60 | 08 8.4
60 — 70 | 22 23.1
70 — 80 | 08 8.4
80 — 90 | 06 6.3
90 — 100 | 04 4.2
95 100

Esl
dIc: FAw Ufaerd mgfodi &1 I°g 100 AT @1feY | &+ ¥t 0FT & IRM <eed
FO FeAl o il B

o= der (5.2.9)
Nie: war & [Fenforl & yraie &1 ufiea gl sgqs &1 o=

N
w
H

25

R /\

15 /\ 126
0.5 .
10 \{//\‘ o 4 = Seriesl
6. N U es
>-2 j 4.2

1 2 3 4 5 6 7 8 9 10

5.2.4.4.(iv). ¥==0t smgfa a6 (Cumulative Frequency Curve/Ogive):

GOl AMGRT I I B oy, HAULM AR IMgfa W | ol Jgid W a9 B |
9 g afast (X) 17 W) qniaR & dor 39 (Y) 3ief R A9l gfodl & wad 2 |
Ferfl Safey g 1 TRE W AT O HhdT 2 ARG HH BT ol Al Tsh TAT AaRIE
Y BT Fodl Mg b |

Al afe wred fa=gal 1 ool | Wel X1 gRT A Srar € 1 Wl argfa 9gyst Bl
ferfoT Bre 2 |
o Wfed a0 (Discrete Series) &1 o=l agfr @b AT agYS

59 dfed SO & Holl Mgl &1 U6 I SIaT § a9 S99l MBR WA (Step
Diagram) grar & @ifd fodl a1 Joaf & AL o9 BIg Wl Jod 7Tel 3far 2| 9 Uh &
9& ORI, SN & 918 ], ST | 39 FrEfaRad SereRv 9 e fhar war 8-

100 uRari # s=ai & W= &1 fJarer /= arforeer & feam mar 21 s99 d=ril emgfa
IS I |

aifereT 9= (5.2.26)
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MN¥w: gRaR § =] &1 faavor

gl HT A= (1 2 3 4 5 6

RIRT bl WRAT |33 42 13 6 4 2

(Solution):
arferer d@&r (5.2.27)
ofifep: Sadt smgfar faawor

gl HT A= (1 2 3 4 5 6

URIRI & AT (33 42 13 6 4 2

Y 34%3 33 75 88 94 98 100

o <&@ (5.2.10)
9ivep: el Sgfer asb

120

100 9B

80

60

@ Seriesl

40

wl

waq &t (Continuos Series) @t |edt amgfy @ Td Igqe:

ST AR @ HoT mafa gt @Y fFrfRed SemeRer gRT Wt At mar ¥ —
arforeT HEr (5.2.28)

Wifep: e & fEnforl & uraiel &1 wadt gl fawer

e | fenfOr | e /A | RS | urddie /9 | sreRiE HH
CHIENK G| (GBI 15 2 o I s o -
=T/ | PH) "R | 9 o) | emafa
amgfa ?‘;‘E’f?f @)
1
0d 10 |05 0¥ 10 05 0 3 100 95
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10 9 20 | 06 0 9 20 11 10 & 100 | 90
20 9 30 |14 0 9 30 25 20 9 100 |84
30 ¥ 40 |10 0 9 40 35 30 ¥ 100 |70
40 I 50 | 12 0 9 50 47 40 & 100 | 60
50 ¥ 60 |08 0 9 60 55 50 ¥ 100 | 48
60 W70 |22 09 70 77 60 & 100 | 40
70 3 80 |08 09 80 85 70 9 100 | 18
80 W 90 |06 0 9 90 91 80 W 100 |10
90 ¥ 100 | 04 0 9 100 95 909 100 04
3 & (5.2.11)
¥ee: Hol Sgfa 9% STRIEN HH
100
90 o 'g,ﬁ
80 77
>
- /
3 /
g 60
(V'
g 2
& 40 3 = Series1
=
€ 30 25
S 5
1
10 5 ry
7 -
0
10 30 40 50 60 70 90 100
Class Interval

R = (5.2.12)
¥ee: Hodt STy 9% STaRIE HH A
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100

90 0.

4
80 \\
70 \(’\

"N
60 \sa\
40 ~4Q = Seriesl
30

20
g
10 \Q

Cumulative Frequency

~4

0O 10 20 30 40 50 60 70 80 90

Class Interval

5.2.4.7.(V). gfaerd E=-t smgfa 9 (Percentage Cumulative frequency Curve):

S TRE @ 9% 991 @ oY § Mg /3ifcd aFf &I Herll safy @I 100 A gY 3T
Al B A g DI Ufderd # gaar Siar & | v /iRl bl alfdel 318 IR R g |
U R & AUl U e W) Ui Hedl Imafd &1 fafed axd €1 39 UeR U
fa=gall @1 oMUy ¥ Jad s ¥ Mo R ufrerd el a9 Jer Wb ¥ e W
gfcrerd el JAgfcr gt BT T BT © | 39 FEiaiiRad SeTeRer ¥ W fhar n g

arforeT e (5.2.29)
¥Nee: Fam & el & yraist &1 ufierd Sadt sngfa fag=or

Class | Frequency | Cumulative Percentage
Interval Frequency Cumulative
Less than Upper limit | Friquency

0-5 28 28 7.00
5-10 |17 45 11.25
10-15 | 36 81 20.25
15-20 | 62 143 35.75
20-25 | 137 280 70.00
25-30 | 69 349 87.25
30-35 1|25 374 93.50
35-40 |21 395 98.75
40-45 |5 400 100

3 ¥ (5.2.13)
eNNe:  wfderd |l afy 9% STRIEN B H
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120
§ 98.75| 100
g 100 93.5
= 6LAD———_,——**
(]
2
5 60
> /
€
3 40 35'7}( e Seriesl
o 20257
2 90 11.25
c / ~
§ ’/
2 0
o

5 10 15 20 25 30 35 40 45
class Boundary

5.2.4.7.(vi). T 3R o=l ug¥ie (Stem and Leaf Display):

amad form (Histogram) @1 e 91 &+ I8 8l © & S99 6l aFf & sraia dwai @l
HA AR BT Ul Al Ferd] 8 RS9 AfdTd Jod S Fel 8 U § | 39 HH B
& B fory Femrems S| € (John Tukey) 7 tar fafY el @ @ O a9 oiR w=it
yeei= (Stem and Leaf Display) & = & ST ST 2 |

9 faf @& wi =Ror fafalRaa 8-

AU URDH FHS /3 P &I 9RN (7 iR o=il) 7 dfc ofd 2| IR0 & foly |Heb &
AM 12 BT T8 & 3 1 (1) 3R 2 (W) # dfc od €1 102 BT 10 3R 2 # dfe oid T |
el GHPI BT QT 9T died & oy 3 a1 YRS ST Fahd & | SaTexvl & oy, 125
DI Ol & fH 12 (G1) IR <eMerd & 3w 5 (i) # dfc daHd € |

P BT Bl FHBI B YUl BT B &l 9RN H dicd © S aeMHed dlel 9T Bl Bl adl
g | SaTeR0T & fofy, 39.7 @I S8 dHad 39 BT & &l 9N 3 3R 9 # dfed B |

afaa: (Finally) &1 @i (Columns) # =1 (Stem) =ik w<it (Leaf) &1 1 o & | wart
(Rows) @1 wr a+i (Stems) &1 @ & a-eR B 21 39 Ay &1 fm=foRed Seexor
SR e fbar 7 8 —

Example: @@ & 50 faenf¥al & wraier & a1 ik <t fafr (Stem and Leaf
Display) grr yafRid & |

M2 |72 |69 |97 | 107
73 |92 |76 |86 |73
126 | 128 | 118 | 127 | 124
82 | 104 | 132 | 134 | 83
92 | 108 | 96 | 100 | 92
15|76 |91 | 102 | 81
95 (14181 |80 | 106
84 | 119 | 113 |98 |75
68 |98 | 115|106 | 95
100 |85 |94 | 106 | 119
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Solution: IWIFT FHEG FHE H T BICT FAT 69 TAT I T AT 141 ¢ | I TIH
THEG P T UBR I 1T 9NN H dicd & & I88 & e &I a1 (Stem) T so18 & 3id
&1 uehl (Leaf) & w9 # & B 1 ol 50 AHSG 2 |

v gl fF=faRad wu 9 Ta B9 § FaRed axd g—

Stem | Leaf
6 89
7 233566

8 01123456

9 12224556788

10 |002466678

11 2355899

12 4678

13 24

14 1

5.25. ¥@ra (Graphs):

AT X1 g9 a7 fafSy forg &1 of 8 | fvrg @ fafi= afferon & forv fa= =

bR B G g0 © | SN0 & foru, NI FHidxol A IRl g7 9441 2| e
AR A RS eR & g (U) IFR &7 ash g+ar ® | s avg 9 Logarithmic and
Exponential Tiaxet & fa¥re yorR & @ a9 £ |

Are: y@rfiEl @ smamm (Dimension) iR # affferd @R @ W W R aRar B
afe TR # &1 =R € a1 varfaa 1 e (Two Dimensional) s=ar 21 afe afravor
# A wR g ar ey xars a9ar 21 s ave Rigredd: 3R st fadia e
TG § IR FIeR H &l ¥ Id A9 X@E $ SRS IR gAMT 3R FHSAT B
Il 8 |

re: YEfEl @ g & forg i # Co ordinate Geometry U@ 3felT 9T 2 |
5.2.5.% Y&Ifaa @ W 9 (General Features of Graphs):

Yarfys foddt wnae (Plane) &R a9/ oird 2

TR H R @R B © o 31E B B |

AR AeT UF i @l ga fa=g (Origin) R @red 2|

|Aad o FrefaRad @R 9T (Quadrant) # dfer ST g —
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Second Quadrant 4

3 First Quadrant

X(-)and Y (+)

2 X(+)and Y (+)

1
X T 4 3 2 10 12 3 1 5 X
-1
-2
Third Quadrant -3 Forth Quadrant
X(-)and Y (-) -4 X(+)and Y ()

<

SR o § % F9ae B IR AW H §fel 17 7 |
gorE W17 H <M1 =Ri (X and Y) &1 919 €S ¢ |
fada “r & X &1 719 RomceAs qen Y &7 719 g9 S ¥ |
g 9rT # <A =R (X and Y) &1 A RO & |

=g AT H X BT 79 g1 a1 Y BT A9 FOMAD © |

525 Rge aieRor &1 Y@fim (Graph of Linear Equation):

ON O\ N

ON o (N o o\ [N
R FHIHROT BT G ST AR T 9491 © o frafalRad Seexo SIXT T [ ]
T & —

Example: &g v S iaxer & s a9 |
Y=3+2X

Solution: wwae W <1 fa=gell &1 fa™ & WRel Y@ 99 © | 39 <F fawgelf @1 f=feRaa
N I g fhar o g —

Y||35
X101
AlB

SuRIad drferdt # a1 fag A 8k B ot gu 2|
g A®RX=0TY =33
fSfg BWRX=1dmY =5%|
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ST fagall @ fsll AAae R WU dRe AP AMUF H Aol <7 | WRA @ U gl
=

5 B
Second Quadrant 4
3AA First Quadrant
X(-)and Y (+)
- X(+)and Y (+)
1

X 5 4 3 2 10 12 3 1 3 X
1
2
Third Quadrant -3 Forth Quadrant
X(-)andY(-) 4 X(+)andY(-)
5

SeTeR" ¥ ¥ (Learn by Examples):

Example (1): &= gag 400 el | diels d& @1 A= B H oW F9I YBH? ol
g faarer & wu # gaRerd fear war g1 (Students were asked how long it took
them to travel to college on a particular morning. A cumulative frequency
distribution was formed:)

Time Taken | Cumulative
(Minutes) | Frequency
Less Than

5 28

10 45

15 81

20 13

25 280

30 349

35 374

40 395

45 400

(a). Construct a frequency distribution and frequency density. I/ IR=RAT iR
JRARAT g-cd faaRoT S o |

(b). Estimates how many students took less than 18 minutes. f&a= faemeff 18 #iHe
I BH I ofd 87

(c). Draw a histrogram. 3mad = 991 |

(d). Draw a cumulative frequency polygon. IR=Rar 9g4sl 991 |
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ga: (Solution)

(a).

Upper Cumulative | Class | Frequency Frequency
Boundary | Frequency Density

5 28 0-5 28 28/5=5.6
10 45 5-10 |45-28=17 17/5=3.4
15 81 10-15(81-45=36 36/5=7.2
20 143 15-20 | 143-81 =62 62/5=124
25 280 20-25|280-143=137 | 137/5=274
30 349 25-30{349-280=69 |69/5=13.8
35 374 30-35|374-349=25 |25/5=5

40 395 35-40|395-374=21 |21/5=4.2
45 400 40-45|400-395=5 5/5=1
(b).

No of students taken less than 15 minutes = 81

No of students taken less than 20 minutes = 143

No of students taken less than 18 minutes = 81 + (18 — 15) (143 — 81)/5
=81 +3 (62)/5 = 81 + 186/5 =81 +37.2=118.2 ~ 118

(c).

450

400 =O—

350
300 /
250

/ =@ Seriesl
200

150
Q<
1001 7

50

° 0 > 10 15 18 20 25 30 35 40 45

dre: oz (b) &1 a1 S Mgy @ & "I | Al e € |
(d).
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Histogram

160 -

137

140 -

120 -

100 -

80 -

60 -

40 -

20

5.2.6. 9RIE (Summary):

STt BT IRGAPROT SFrdT YGRE BT SIAUTA IFehT ARGl Ficpeor qorr foramg yawis
A & | AR IONHS FHBT B AR § TT JidhIcAd AHGI Bl a1 H FaRerd fear Siran
2| Sl AR W YUHS WHBI I TS, IuT gd o onfe &1 T fhar S § Sidie
3ipTs FHDT AT Ifiga FHdl ¥ mId = T 31gfd 984l U9 9 a9 I 2 |

Fed UG JAFARed AHBI B ol H ARUIGd, difipa Td il gRT UeRia |H®l 4 98d
AT SIFHIRAT U B oW ell & | I TRl el & faweiyor & URM™&® =R 2 |

5.2.7. 3T & we (EXxercise)

1. ARV ¥ 39 w7 |Asd &2 (What do you mean by tabulation?)

2. AR &1 #g g | (Describe the importance of tabulation.)

3. AROIHRY & AW faewdre &1 See &Y | (Describe the main features of
tabulation.)

4. FTHROT | 9 g1 wHsrd 22 (What do you mean by classification?)

5. diiaxo & fafr= geRl &1 9oi= &3 | (Explain the types of classification.)

6. RO AR i # wg ax | (Differentiate between tabulation and

classification.)
7. feu v go fIenforal & urdiel ¥ THEEN 3R UdSi IR dTel dIfThROT P |

(Make classicfication of inclusive and exclusive classes from the marks of
80 students.)

68 84 75 82 68 90 62 88 76 93
73 79 88 73 60 93 71 59 85 75
61 65 75 87 74 62 95 78 63 72
66 78 82 75 94 77 69 74 68 60
96 78 89 61 75 95 60 79 83 71
79 62 67 97 78 85 76 65 71 75
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65 80 73 57 88 78 62 76 53 74
86 67 73 81 72 63 76 75 85 77

8. sifrsl & URIIARYT ¥ 3y a1 |asd z¢ (What do you mean by presentation of
data?)

9. sifmsi & TR &1 Az gard | (What are the importance of the presentation
of data?)

10. Jffwsl & uxgdiaxer @ fafe=r fafri &1 aoiw @ | (Describe the different
methods of presenting the data?)

11. sffrel & frEma gee= o 3y w1 |wsd =2 (What do you mean by pictorial
presentation of data?)

12. sl & frmy ueel= @ faerwdren &1 9ari| (Point out the characteristics of the
pictorial presentation of data?)

13. sl & fmwa ysee &1 faf=t fafdar @1 sari | (Describe the different types of
pictorial or graphic presentation of data?)

5.2.8 SR gwas /dewsy At (Usefull Books/Bibliography):

Ta= Ut Rig drR (2007). amfoie ey Ufafd  fxeer ufaf¥nT wew, W8
faeeil—110002.

Sf. M= A1 J@Sll, (2018). AN WM G HRLD,” fddd UHRM SaeR TR, faeell—7

URE AT I (1999). IITEL URTY,” ICH HEHRU, Al ARMYU U DI,
gRdied IS, RI-3.

Al A Ud 6. FAR (2010). “Tered va oA fasm Ess Ess Publication, New delhi,
110002.

ERPWT Mad (2016). "AMINSTG e HI AR, Tad ufedherd, SRQR, 95 feell, TR,

areTel, BT |

Anderson D. R., Sweeney D. J.,, Williams T. A. (2011). “Statistics for Business and
Economics”, Eleventh Edition, Cengage Learning.

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Derek Rowntree (1981). “Statistics Without Tears: A Primer for Non-Mathematicians”,
Charles Scribner’s Sons, New York.
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Gupta S. P. And P. K. (2018). “Business Statistics and Business Mathematics”, Sultan Chand
and Sons Educational Publishers, New Delhi.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

Murray A Sppiegel and Larrry J Stephens (2010). Fourth Edition (Special Indian Edition),
“Statistics”, Schaum’s Outlines, Tata Mc Graw Hill Education Private Limited, New Delhi.

Nadar E. Narayanan (2015) “Statistics”, Second Edition, PHI Learning Private Limited, Delhi-
110092.

O. R. Krishnaswami and M. Ranganatham “Methodology of Research in Social Sciences”
Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Rafael J. Engel and Russell K. Schutt (20099). “The Practice of Research in Social Work”,
Second Edition, Sage Publications.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

S. Sampath (2006). “Sampling Theory and Methods”, Narosa Publishing House, New delhi.
Taro Yamane (19700). “Statistics An Introductory Analysis”, Second Edition (A Harper

International Edition), Jointly Published by- Harper and ROW, New York, Evanston and
London and John Weather Hill, INC., Tokyo.
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gvus (Section)—s

a8 (Unit)— 3: o= wgfar @t wmd (Measures of Central Tendency)

o1 o waxar (Unit Plan)

5.3.0 Sg<¥d (Objectives):
5.3.1. aR=™ (Introduction):

532 W I= Ugha o AwAl 1 fPward (Characteristics of a Good Central
Tendency Measures):

5.3.3 |reg (Mean):

5.3.2.%. AfdaTa oot @& forg wA=R Arg @1 oEr (Arithmetic Mean of Individual
Series):

5329, Gfed ooft & wa=R wed o oer (Mean of Descrete Series):

5.3.2.7. Fad ot & ¥R Areg @ oEr (Mean of Continuous Series):

5.3.2.9. fa¥re W (Miscelleneous Problems):

53238. 9o A1 (Mooving Average):

5324, fgurig wrg a1 9 wrg g (Quardratic Mean or Root Mean Square):
5.3.3 ST Arer (Geometric Mean):

5.3.4. &A$ Areg (Harmonic Mean):

5.35. AR Ay, SR AT iR woie Wrg § "Wy (Relationship between
Arithmetic Mean, Geometric Mean and Harmonic mean):

5.3.6 #ifegsr (Median):

5.3.6.%. Afdara Soft & Arfgat #1 woFr (Median of Individual Series):
5.3.6.9. Gfsa Sl § #ifeasr @1 oEm: (Median of Descrete Series):
5.3.6.7T. |aa Soft § Afgsr 3 oEm (Median of Continuous Series):
5.3.6.9. XA /oAt gfa 9 gR1 wifear &t o (Median by Graph):
5.3.6.8. faRre ww==am¢ (Miscelleneous Problems):

537 Igei® (Quartiles):
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537.% fdard ar Gfea sof # =gefe @t worer (Quartiles in the Individual and
Descrete Series):

5.3.7.@. |ad Ao # =gefe 31 o (Quartiles in the Continuous Series):
5.3.8. <¥M® (Deciles):
5.3.9. IqH® (Percentiles):

5.3.10 9ga1% /qRss (Mode):

5.3.10.%. fdawd st § sge@ @1 orm (Calculation of Mode in the Individual
Series):

5.3.10.9. HEIBRYT gRT §gad @I orEr (Calculation of Mode by Grouping):

53.107. 9ad foft § sgas @1 oEr (Calculation of Mode in the Continuous
Series):

5.3.10.9. \GIA §RT 9ga% &1 fEiRer: (Deternation of Mode by Grah):
5.3.10.8. faRre w9=a¢ (Miscelleeous Problems):

53.11. g AfAST R Igad @ garae o aw (Comparative Merits and
Demerits of Mean, Median and Mode)

5.3.12. S1E}YT gRT Wi (Learn by Examples)
5.3.13. 9RiE (Summary):
5.3.14. 3/ & T ( Questions for Exercise)

5.3.15. STANT gwia /dewu gt (Usefull Books)

5.3.0 Sga%g (Objectives):

JAAT AT B YT D SURIT AT SIHIT—

o wgfa o faff=r =,
HIEY,
ATfeaaT

gD, AR |
5.3.1. aR=™ (Introduction):

3l BT Hhold IR IT DAY FART PR oF & dla Sd] §Y [IRvdmei & Ir 4
SIFGRT YT &A1 F9d 81 aidl & | RH 9 sifdsl &1 o=, &= 9 fd<ed, g s
fARY & UBHR SAE Ayl & |
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difmel @1 <1 gz Sl @1 =iy ygia @1 9 (Mean), #itgsr (Median) iR agas
(Mode) & gRT #7197 SITar 2| 391 A/l & §¥e ATell &1 Ui g ff wed €| 9
S H Bl Ugfa SO & 7§ I9 fIg B ysRid axar © e ER W 8ol &1 &
AT dleT O Wehdl © RO H U 8ol i Hod 9 31fd oI drel WHBI Bl dAT T
S BT qod q HH dlel FHBT B 11 | FART i § 1 dw= gHem 72 H 8 BT © |

FHGATAT DI TP AR TAaC & AJAR AR, AIEAHT AR gD BT A A IT SRIA
B Ahd ¢ |

A HI I sied (Mathematical Average) denm #ifeaeT iR 9gddd &I RIS
sirga (Positional Average) %er SIrar 2 |

SN @1 gfic & W, AfSadT 3R 980 & U He | SamENYl & forg, offd o
A AR B folg A AR 2| P # Sd @ R R el &1 ot M & forg
Aiiegar (Median), =@ (Quartiles), sema (Deciles), wrdaa (Percentiles) sanfs
Suarft 2| sfrdaw smafaal aret ot &1 ey o & forg agas Suarft 2

T SUART & foly Ay 1 Fa IuYadd AMT ST & Jifds A1 &l T H FHBHTE
& 91 Sifhel BT YA Bl © | BleTifdh HIEADT 3R dgeld Bl TUMT HRAT fULThd Rl ©
qAT ST I DI IO NERIF §RT 41 A 51 |Feham 2|

532 3 d= ¥gfad P "l 1 fPwand (Characteristics of a Good Central
Tendency):

= wgfa @ A @ Ao & ufifffeE R 21 e g Ffolea faRward g
IR

1. 9ed W w9 9§ Refd @ TRy |

2. UM B H WRA B

3. SHST daT BRAT W B |

4. SAH TOEAT F Soft B TN Gt BT STAT B

5. 9ot & §B AN s I7 AfT BIC Heal & SwpIfaT & |
6. ufiqe & Wy SR AU @ AR H ¥ SUIET SN 7 & |
7. 9 TR STEN @ g BT ARy |

533 |reg (Mean):

TE FHG AT D A FHBI B UHRIE wRar | |iRkga § 39 YSR & Al @
O B Sl ®; wR A (Arithmetic Mean) |, oi=R #reg (Geometric Mean)
3R e Ared (Harmonic Mean).

=R Areg (Arithmetic Mean) &1 smraa: iga (Average) ¥ @&d 2| adid &
AR, "3\ I8 AT © Sl §Aw i @1 ufdfHfee wvar & (An average is a figure

that represents the whole group - Clark) | 3T=ERer & fog, 4R & 130 RIS
IRTR®T BT AT 3T T 135000 wUAT AT T 2000 SR Ui 9§ 8 S&fe ad &
ARTRT @1 ufd afad 3 ST 10000 SfoR & |

AR A (Arithmetic Mean): =R #eg &7 siad WY &ed 2 |

53.2.%. fdaTa oot & forg |aaR Arg @ roEr (Arithmetic Mean of Individual
Series):
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fdaerd Sroft # sffel T 7891 Uh HH H JaRYd fhar 9ar 81 39 a)s &1 vl I Ay
PY T PR B FoIU T 3iThsl DI Sehy ITH 3idhel bl TR I 9HT g1 Srar 2 |

afe, sifest &I qmrg gfdel Xy, Xp Xs Xy & ®U H gad fbar §g oigl sifdsi o
W& N § TS,

TR "7 (X) =Y X /n

el Y X=X+ Xo+ X3+ + X,

Jorr (X) \HrR AT BT eNdd 2 |
9 EfoRad SeTerer gRT W fhar 11 g
Example: fag g St &1 71w w1 |

T
qor
(K.G)
T 45
A 50
M 40
rar 55
T 60
oo 65
[EEIRRI B gord
P G (06) | (315)

SRIFT IeTerv ¥ ©: faenfeial &1 aoq 919 8| ©: faenfeiy &1 ofad 9o+ si1d &-a &
foag i faenforat &1 G a1 315 fohamm # fyenfar & dwn o6 & 9FT <7 €| 39
JbR AT dol = 315 /06 = 52.5 fhauE 2|

TR vl H, afe el & a99 o X gRT gfd fear Sy aF SR SeeRe § X @
B Jod 91 & |

Xl :45, X2 :50, X3 :401 X4:55, X5 :60, XG =65
ZX:X1+ X2+X3+X4+ X5+ Xs
=45+50+40+55+60+65=315

Number of Observation (sifesl @1 =) = 06
e /3rad (X) =Y X /n = 315/06 = 525 2|
532, Gfsa Soft & |AR wreg @t orr (Mean of Descrete Series):

gger Afd (Direct Method): usa 4 T U HHGI & YN & FHR A& I ITOET DI
S § 99 39y fafy dEd 2
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Gfed a1 3ffeuTsd =R | g1 2o ¥ Wied =R & ol & Huel § IAb! gl 1 =
Bl 21 Ife Efed =_i @1 X ¥ dn smgfoal o F & uelRia fear s ar 9«

727 /3fraa (X) =3 FX/YF
U‘lg\!f, ZFX:F1X1+F2X2+F3X3+...+ann
SF=F;+F,+F;+... +F, =n (snafcrat & w1 ) 2 |

Example: calculate mean from given series of dsta.

I Bl AT | RART BT I&7 | FX

(X) (F)

0 2 0

1 4 4

2 10 20

3 12 36

4 8 32

5 6 30

6 2 12

YF=44 YFX =170

we /3ivad (X) =Y FX / SF = 170/44 = 3. 86

dre: gfd gedil D TRAT GIFAT H Tl B AT A 3.86 Bl IHD b oI FRAT 4 AH
o B

5.3.2.77. ad Aot 9 gAFR A @ oEr (Mean of Continuous Series):

(i). yeae Afa (Direct Method): we & &y U HHGT & YANT A FATR ARG BT 0T
@ A B 99 39 yeT Ay wed 2

Jad Joi § AT TR B © 90T ged | o S Fadhdl B | 59 d)e Bl ARl | it
3R ST AGRRt & Bl & | AT A AR @ o wavem URd 9 &1 7y fag 9
forar st @ R X @ w0 ¥ gad fdar 9rar 21 39 91e,

e /e (X) =Y FX / YF g3 9 Arg &1 uEn &) off ol 2 39 fefefad

ISRV gRT ¥ fohar a7 28—

Example: Calculate mean fron the data given below-

Mass (kg) | Midd Point (X) | Frequency (F) | F X

60-62 61 5 305

63-65 64 18 1152

66-68 67 42 2814

69-71 70 27 1890

72-74 73 8 584
N=>F=100 | YFX=6745

7 /3 (X) =Y FX/ YF = 6745/100 = 67.45
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e (i), 7 S e @ Swiad fafy (X) =Y FX / YF & wwer fafy (Direct
Method) @1 ST & |

(ii). <19 emgfy a1 aRaRaT & 4R (Weight) & wu # for oimar @ 99 59 9Rifea wra
9 Hed 2|

A S B Bl &l R oy Wfedl; fage Ofa (Deviation Method) ik ug fa=rer
Afa (Step Deviation Method) 21 52 sucaer Af +ff &ad © |

(ii). fage= Afd (Deviation Method) & /e &1 o

v X fdx
- (%) A Xf

Igl, (X) = | A1y,

A = wfoqa wme,

dy= (X - A), Sfeaa ara | e, qen

Lf= % g gl

9 fafr 9 Gfed iR |aa IM1 aRe &1 S0l | FAFGR AT ST IO B ST Foball 2 |
39 ffY 3 IaaR 912" 3 da @) S &1 FEfoRaa Seerer 9 W fhar T 8—

Mass (kg) | Midd Point | Frequency | dy = f dy
(X) () (X-A)
A =67
60-62 61 5 61-67=-6|-30
63-65 64 18 64-67=-3 | -54
66-68 67 42 67-67=0 |00
69-71 70 27 70-67=3 |81
72-74 73 8 73-67=6 |48
N=YF S Fdy= 45
=100
Gelt
% X fdx
X)= A+=—=
(X) S
=67 + 45/100

=67 +0.45=67.45
(iii). vg_famem A (Step Deviation Method) & wicR Ay od &< &1 fafe:

7\ — Yfd'x
a3, (X) = A+_Zf X c
el dy=dy/c=(X-A)/c
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@I, C U@ R | 3 ot g 39 o 9 f&Har omar 3 & 589 us o & fgem
# qof ®Y & AN & S| $9 SIHSO H C BT A4 3 §

faerer OfT # 1w ug (Step) IR Seax ug fagem AT a1 71 39 AT § FH=R A1
1 B D Ay 1 F=faRaa Serever 9 W fear @ g

Mass (kg) | Midd | Frequ | dx= dy=dyx/c | fdx
Point | ency (X-A) =(X-A)c
X) ) A =67

(c=3)
60-62 61 5 61-67=-6|-6/3=-2 5(-2)=-10
63-65 64 |18 64 67=-3 | -3/3=-1 |18(-1)=-18
66-68 67 42 67-67=0 |00/3=0 42 (0)=00
69-71 70 27 70-67=3 |3/3=1 27 (1) = 27
72-74 73 |8 7367=6 |6/3=2 8 (2)= 16
N=YF YFdy =15
=100
g 9,

(%)= A+2Zx e

67 + (15/100) 3 = 67 + (45/100) = 67 + 0.45 = 67.45
A1 TP & UTT BT B el 37orT AR | &= W) 4l AT &7 99 U A 37aT © |

5.3.29. falre w9=¢ (Miscelleneous Problems):

o 9 YRMNS 3R iftm I 31 dW el &t iR A9 99 wAH AR & 8 aF g
WA gl T B A qT B off IR 21 I A9 9 BT AR SRgEE 81 @ Ay
&) T Rvgaig 78 BT 2

o gwﬁm%f?w%%mﬁmmwﬁmwﬁaﬁgﬁmm?ﬁm
|

o Y B AT B o TEf BT GHH AR BT Bis oToN) e B

o WHRF AT T AL AT HE BICI BIT AP B 7 # AR g€ oft F9mm
ST & 99 91 Sl 31 91 AR A A eRA @ fog g7,

X = (XiF1 + XoFp + XoFg +.. .+ X\ R (FL+ Fo + Fg +...+ Fy)
el

X = afeaferg ar 9t Soft &1 Ay 7

X1 Xo X3 ... X o 91 Afomt @ ey, qen

Fl, F2, Fg,... F\ 99 BIEI AR & Sﬂﬁﬁﬂﬁgl

o THHATAT & IR (Origin) iR T9r (Scale) # uRad= &1 FHiaR /g W g
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Ale: 519 WHe Al & W Tl § U ARad dem S a1 el 9l ® 99 §He Aiel
@ U™ (Origin) § Iqad AT & Siefd GHGAr @ 9 §Hel ¥ v fARad S 9
T AT 1T < | WHHarar & A (Scale) # gRads grar 2|

(). THAHTT ® T THB! § o ¥ der A &1 A HRA R

T A, gR " =Y (X+A)/ N=YX/N+YA/N=X+ NA/N=X+ A

(). THGHATT B T FHBT H vp F¥Ed G A B gem W)

@ 9 e s =Y (X—A) /N=YX/N-SAN=X— NA/N=X— A
(7). FHBATT ® T FHDI H b FfREd G A &7 IO &R W

g3 9, wAR g =Y (XA)/N= AYX/N = AX

(). FHGATT © 1 FHBT 7 v ARTd A= A &1 T HRA W

@ @, @R we =Y (X/A) /N = VASX/N = 1/AX = X/A

TAGATAT & T BT H IWRIad gRacH &1 ffolRad Irexer 9 we faar mar & —

X X+5 X-5 Xx5 X =5

5 10 0 25 1

10 15 5 50 2

15 20 10 75 3

20 25 15 100 4

25 30 20 125 5

Total =75 | Total =100 | Total =50 | Total = 375 | Total = 15
N=5 N=5 N=5 N=5 N=5
Mean=15|Mean-20 |Mean=10|Mean=75 | Mean=3

o Hey | fd=el &1 AT 3 Biar = | (total of deviations from mean is equal to
Zero)

(@.Xx =X(X~ X)=0
or,(b). Y Fx =X F(X— X)=0

3 FfalRed SeeR gRT e fahar a1 8-
@.Xx =X(X—-X)=0

X X —-X

5 5-15=-10

10 10-15=-5

15 15-15=0

20 20-15=5

25 25-15=10

X=15|Total=0
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0).YFx=YF(X—X)=0

X |F XF X =X F(X —X)

5 |3 15 5-14=-9 - 27

10| 2 20 10-14=-4 - 8

151 15 15-14=1 1

20| 2 40 20-14=6 12

2512 50 25-14=11 22
Total =10 | Total = 140 Total =0

X =14

5.3.2%. 9« Ared (Mooving Average):

9 @8 ¥ AN 1 Aot (Time Series) @ wHal # e Szaaal (Fluctuations)
Pl AT B b 1olU fhar Sar 8| S99 a9 Usel Il Ay &l 3afT bl aF fHIr ST
2| O, 3 ATl &I oIl e, 4 ATl BT acl A IT 5 ATl BT ool AT TS |

39 faefoRad S 3 wee fhar Tar 28—
Example: fdg v aniwei (1985 - 2000) ¥ 5 A1t & Il A M o |

Years | 858687 |88[89/90(91[92/93]94[95/96|97/98|99]00

NO. |23[26(28|32|20(12/12|10]|9 |13|11]14|12|9 |3 |1
goT:

Years | No. | 5 years 5 years
Moving Moving
Totals Average

1985 | 23 -

1986 | 26

1987 | 28 | (23+26+28+32+20)=129 | 25.8~26

1988 | 32 | (26+28+32+20+12)=118 | 23.6=24

1989 | 20 | (28+32+20+12+12)=104 | 20.8~21

1990 | 12 | (32+20+12+12+10)=86 | 17.2=~17

1991 |12 | (20+12+12+10+9)=63 12.6=13

1992 |10 | (12+#12+10+9+13)=56 | 11.2~11

1993 |9 | (12+#10+9+13 +11)=55 | 11~11

1994 | 13 | (10+9+13 +11+14)=57 | 11.4~11

1995 | 11 | (9+13 +11+14+12)=59 | 11.8=~12

1996 | 14 | (13 +11+14+12+9)=59 | 11.8~12

1997 |12 | (11+14+12+9+3)=49 9.8~10

1998 |9 | (14+12+9+3+1)=39 7.8~8

1999 |3 -

2000 |1 -

AIc: 39 TRE B AN B D ARM L AT 3T B FY a8 S GHD! $T FH B Sl B |
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5329, fgurig wreg a1 «°f wrg &1 e (Quardratic Mean or Root Mean
Square):

feemia wreg a1 o w9 &1 T 9 e @ forg fafaRaa afearg sl sh 8 -
|duem oy U wHal @1 ot fHar S 2

SO d1¢ 39 99 fbU U AHB! BT AT /9eg shd fhar Sar g

3id # wHBl & o B T BT A A AT S

fgarda Arg a1 o wra g T B a1 Ay d FEfaRed e 9§ W e w g

Example: v v w5l @1 fgaria ara s w1 | (Find the quardratic mean of
the numbers): 3, 5, 6, 6, 7, 10, 12.

Solution:

7

Quardaratic Mean or RMS = \/32+ STHCIHGIATIH NP 12 _ ET — 755

5.3.3 SO |reg (Geometric Mean):

T TR W 9AIGR AT &1 I0ET 99 UGl & INThel § F9d UGl @] A&l | 9RT Qax
Ul HRA & SAY 37l ST AR Bl TUMT FHK Ual & Jorhel b1 N af aigel b+
¥ ura g@r 21 (Geometric Mean is the N™ root of the product of N items in a
series.) 59 G gRT gfua o omar 2|

g Aol § SIIfAdg |1 &l IO

="/X. Xy .. Xy
el Xq, X, X3, ..., XN PHA: Y&l &1 A9 2 a1 N usi & 6= 3 |
SRl AR T B At SereReT 9 W faar = -
Example: Calculate the geometric mean of items 2, 4 and 8.
Solution:
GM= 2x4x8=(64)"=(44.4"=4.
Example: Calculate the geometric mean of items 4, 5, 20 and 25.

Solution:

GM = V4 x 5 x 20 x 25 = (10000)** = (10. 10. 10. 10)** = 10.
Aie: 519 yal @ et 3ffde gl ® 9@ Log Table &1 vanT fhar S 2 |
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o Gfed 3R Had Aol § s Ay & TurET:

Gfed iR |aa S0 # Ual & A1 $9D! A A1 Bl 21 T H SATARIg AT @l ITorT
P D oy gF | oOIer | uRaa fdHar Sir o—

-
6 =" (). (). () ()

el N=fi+ fo+ fa++ fi Bl

Taking log on Both sides, we get,
log G = log {(X/"). (XJ2). (XJ) ... (x[¥)3*™

M) (42)(647)- (L)

Or, log G = Log {(
Or, log G =~ log {(X]*). (X2?). (xF) ... (X[*)}

= % {logX{1 + logX;2 + log Xf + -+ logX,{"}

1
= {filog X; + folog X, + f3log X5 ...+ filog Xy }

N
logG=— % log X; ={A}
where, i =1, 2, 3..K
Where, A = % {filog X; + folog X, + f3log X5 ...+ filog X\ }
G = Anti Iog% Y. filog X; = Antilog A
GfSd a1 |aa & # g e @ 7o S FEfaRad SR 9 W fhar 8-

Example: Calculate Geometric Mean from given data.

X [ 800 | 1500 | 2000 | 2500 | 3000

F|l10 |15 25 12 38

Solution:

X F logX | FlogX

800 |10 2.9031 | 29.0310
1500 | 15 3.1761 | 47.6415
2000 | 25 3.010 | 82.5250
2500 | 12 3.3979 | 40.7748
3000 | 38 3.4771 | 132.1298

N=100 z Flog X =
332.1021
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G M = Anti Iog% Y. Flog X = Anti log (332.1021/100)

= Antilog (3.3210) = 2094.
Tad S § SfAd | A ToET B fAEfaRad SRy 9§ W fhar 1 8-

Example: Find geometric mean from data given below:

C. 1] 00-20 | 20-40 | 40-60 | 60-80 | 80-100

F 110 12 18 / 3

Solution:
C.1 Mid Point | F log X | FlogX
(X)

00-20 |10 10 2.9031 | 29.0310

20-40 |30 12 3.1761 | 47.6415

40-60 |50 18 3.3010 | 82.5250

60-80 |70 7 3.3979 | 40.7748

80-100 | 90 3 3.4771 | 132.1298

N=150 ZF log X =

77.0855

G M = Anti log % Y F log X = Anti log (77.0855/50)

=Antilog (1.5417) = 34.81.

Example: &0 @& § &9enRal & Raeits [0se aR J8M H Rerdal & 67 Hasn
23, 41, 37 TAT 49 RHTS B AT T | 37 FHPDI & MR IR Rbrydl a1 iga A1E gig &%
T DN |

Solution:

Month | complaints | Percentage of previous month
1 23 -

2 41 1.78

3 37 0.90

4 49 1.32

(a). =T A AIY® gig &R BI IO

1.78+0.90+1.32 4
3 = ? = 133

AR == (column) # sma gfderdl &1 wHiaR Ared (AM) =

3irad w1 JM= gfg & = 133 — 100 = 33%

(b). T wifre =shgfg T @1 UM
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AR = (column) # =i ufderal @1 Ay ara (GM) = /1,78 x 0.90 X 1.32 =
1.28

3T AR =gl &) = 128 — 100 = 28%

5.3.4. &XAd areg (Harmonic Mean):

THG AT BT Aol & FohH & AR AT & Gohd & w7 H gRWIa fhar Srar 2 |
(Harmonic Mean is defined as ‘the reciprocal of the arithmetic average of the
reciprocals of the individual values of the items of a series). s AR &I H.
M. & gfad a=d 2|

afe oo & U7, Xg, Xo X3 Xy 8 a1 &RAS Jed 91 B & folg

o TEA AN & Ual & FahA 1IXy 1/Xp /X5 UX, 919 & B |

o R ual & Fpd &1 A Yy, 1/X = (UX+1X+ 1/ X3+ +1/X,) =1 &= 2 |
° ﬁv_%',zllv/x =A 919 B & |

e JAHFH.M. =1/4 %)

A qeg o qorr fAfYy fFre=forRaa Serevor 9 we fdar Tar 2—

Example: Calculate harmonic mean fron given data-

X =250, 275, 325, 400, 450, 600

Solution:
X 1/X
250 0.0040
275 0.0037
325 0.0031
400 0.0025
450 0.0022
600 0.0017
N=6 1
Z X
0.0172

H. M. =N /(X 1/X) = 6/0.0172 = 348.84
Gfed a1 gad AN § SHd AT BT T

GfSa a1 |aa &t § sl &1 mgfedt ot & e B | e @e g3 H |eieE fhar S
2| Wfed I Fad AUl H ERIHS ARI DI VET B oy FEARIT gF b1 v=anT fhar S

Tfed a1 |dd Hoft d e dreg & 7orEr Ay o1 fFe=falRag Seever 9 wee feaar T
3
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Example: Calculate Harmonic Mean from data givin below:

X120]30/40|50]60

F 11015302515

Solution:

X |F [1/X |F/X

20 |10 |0.050 | 0.500
30 |15 | 0.033|0.495
40 |30 |0.025|0.750
50 |25 |0.020 | 0.500
60 |15 [0.170]0.255

N= F_
95 z}_

2.500

H. M. =N /(X F/X) = 95/2.5 = 38.

gﬁaﬂaﬁ)ﬁvﬁﬁmmﬁmﬁmsﬁaﬁmmﬁﬁaﬁﬁ%Xa}wﬁmm
|

9 fa=forRad Serevvr grT wee far =T 2—

Example: Calculate Harmonic Mean from data givin below:

C. 1. 00-20 | 20-40 | 40-60 | 60-80 | 80-100

F 5 12 15 20 8

Solution:
C.1 Mid Point | F 1/X F/X
(X)
00-20 |10 5 0.1000 | 0.5000
20-40 |30 12 0.0333 | 0.3996
40-60 |50 15 0.0200 | 0.3000
60-80 |70 20 0.0143 | 0.2860
80-100 | 90 8 0.0111 | 0.0888
N= 60
2" lx=
1.5744

H. M. =N /(3 F/X) = 60/1.5744 = 38.1098

5.35. GHIGR AlY, SUMAGT A iR e Aeg ¥ www (Relationship between
Arithmetic Mean, Geometric Mean and Harmonic Mean)

gfe oot & 9 ug Ush B 3ip T B I I (T B/l dl,

A M. >G M. >H. M.
Seevr o forg, Aoy 2, 4, 3R 8 T
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wieR A (AL M) = (2 +4 +8)/3 = 14/3 = 4.67
s 7 (G. ML), = (2x4x8)Y = (64)° =4

e M (H. M) = 3/(1/2 +1/4 + 1/8) = 3/( 1+ 1+1) =3/ (2 = 3/(0) = 2 x
=2=343

Me: IfT Aoft & T ug v & &ip & 9N, 4, 4, 4, 4....
safefdd AM.=G.M.=H.M.=4%]

Learn by Example:

Example (): ®1§ =afdq afa af 10 afiey, 20 ey, 20 ofiex, @ 5 <ficR el HHA16 W,
18 &, 21 WO 25 ®. B W W WAl 2| SHS oy I &7 3 da A BN |

g (F). THiaR areg o fafy

DT | J9T3T | T
X) 1 (F) | (F.X)
16 10 | 160
18 20 | 360
21 20 | 420
25 5 125

55 | 1065

vy — 2FX _ 1065 _

i ema (X) = SF - es =19.363 %.

gl (@). SIS At o fafy

X) [ (UX)|(F) |FX
PIAd Q| AT

16 [1/16 | 160 |160/16 =10

18 [1/18 | 360 |360/18 =20

21 | 1/21 |420 |420/21 =20

25 | 1/25 |125 |125/25=5

1065 | 55

TF__ 1065 _
SFX - ss = 19.363 .

g wwd = (H M) =

Example (): #1% =fd @ Ff¥ad @ a® 30 fFarier ot 62 & id o | e

Eﬁaﬁvﬁnsoﬁmﬁaaﬁaﬁwwﬁma’}emﬁlwaﬁaﬁww(speed)s—na
|

gt 94 forar & v @™e @t g X fhadiex 2|
S H e A = (X/30) ser @ dies | o |\ = (X/60) e
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2X 2X 2X 2X
AT AT = Fd W + ol G = 3 X=m=ﬁ=§x60:40ﬁwﬁ1ﬂ"auﬁf

30 60 60 60

HeT

g (@). ERIEP 7y bl fafdy

Speed | (1/S) | Distance | F/S

(S) (F) A

30 1/30 | X X/30

60 1/60 | X X/60
2X X N X

30 60

_YF _  2X _ 2X _ 2X _2X
30 60 60 60

gel

5.3.6 #egsT (Median):

&R FHGHTT & 9 BT 98 oI & Sfl THEGAT HI al 9 # dfear 21 S,
@fed qm |ad Sl § Afget o T HRe @ At w1 e T 2

5.3.6.%. AfdTa Soft & Aftgsr @t or (Median of Individual Series):

o {dyH, AN BT AR AT JRIST HH H Aol oI & |
e (N +1)/2df gz &1 qou =ioft &1 ATt Erem 2|

39 f=faRad Seexr 9 W fharmar g—
Example: =iofi, 21, 23, 25, 27, 29, 31, 33, 35, 37 &1 7eliaT id &Y |
gol: UH =RoT, Soft SraRIgl A | yafkerd g dom sad uel & o, N =9 g

ot awor, (N + 1)/2dt o = (9 + 1)/ 2 df v = 10 / 2 4t ua = 5 df 7a = 29.

e o9 Ao B sl o G [ g & 99 (N + 1)/2 gof i =it aar & =9 Rufy &
HfEgHT BT AF S Yol B 99 H T & Rt ToET [y o e @ Seerer § | fear
AT B—

Example: =iofi, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39 &1 Aelapt a1 X |

gof: U aRT, Sofl SRS A | FaRkerd g doT g8 Ul @ . N =10 2 |

gt =R, (N +1)/2dfug = (10 + 1)/ 2df ug =11/ 2 df ug = 5.5 df ug = (Uf¥di U=
+we1ug)/2=(29+31)/2=30

dre: 5,53 ug & 39 IRe I A a9 fRar S gear 8-

5.5 df ug = dfgai ug + (a1 ug - ufgar ug) / 2
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=29+ (31-29)/2=29+2/2=29+1=30.

5.3.64. Gfew Soft § wfegar @1 oFm: (Median of Descrete Series):

dfed aoft # ff (N + 1)/2 df ug & wiftaesr gl 81 g9a! 01 & & oy, Fdved
Ho MY BT W IR T & | ford g @t w9 amgfa # (N + 1)/2 &1 A9 e ®
TET UG BT Yo HIEGHT Bl € | 3 I & IareRY ¥ We by 11 8-

Example: fag T oot & wifeasr &1 9e0 9 a1 |

gl DI AT | RART DI AT
(X) (F)

0 2

1 4

2 10

3 12

4 8

5 6

6 2

T UM RO, ol Agfa BT w1 AT o

(X) (F) (CF)
0 2 2
1 4 6
2 10 16
3 (wfegamr) | 12 28 (22.5df 1)
4 8 36
5 6 42
6 2 44
YF =N =44

o1 =R, (N + 1)/2 dF ug < &=
agl N=44
(N + 1)/2df ug = (44 + 1)/2 df ug = 45/2 df yg = 22.5df ug

Gl gl AT BI S 9 W 2 6 22.5 d9f ug =gl @ @1 G sngfa # AfMferd
2| o aged avf # Rerd ug &1 A9 & Afaer &1 A9 2| W Aiaer = 37|

5.3.6.7T. W Aot & Arfegsr @ oA (Median of Continuous Series):

o TIYYH Ig Sifd oid & P Aol arugeit & ar 7 afy Soft wareh @ O SS9 masit
H ged oid B |
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o Had vl | HIfegdT A R & folg o =Ror H el sgfa &1 waw (Column)
AT w=a €1 Tl Mgl @ TN JARET HA IR /AT IaRIE! HH H fhar o
JheT B |

o oAl MY & SIRISI AT SFARIET HH H BN & AR YR ANCIDHI TUET B BT G
ofeT =1 Bl 2|

(a). ARE B9 # FaRYd FadT Agfa | AfSaHT B 0T
HIfEIRT o T HEiROT AT

o1 ot @t Faf emafa § N/2 &1 w1 affafera g 2 a8 ot wiftadst avf dgan 7 |
3ITel ART H, @WWWWWWWW?I

@ (1). M = Lﬁﬂ ‘% k

el M = #rfegar

L, = wfegsr ot @ forey e g,

N = 3raalie=i &1 Hl |,

C = Miftgsst avf | Ugel dTet a¥f @ He) Sgfa

dIc: sifpel & IR AT RS H9 P FGaR C &7 a9 a7 gt g1 C &1 a9 i N
N/2 & w9 ¥ 3% 781 8 9&ar & aafd C < N/2

F = wifeger i @1 amgfa &, qen

k = wrféget ot @1 faaR 2|

ﬁﬂ@)MerCNﬁxk

szwaﬁa%@aﬁm%%,

M, F, k 3ikx N qd uRwifya €|

e A A F AABT BT AN G ST B

Tad soft | wftgsr sd w1 & A o7 FEfaRed SereRe grT e fhar 1 g
Example: Calculate median fron the data given below-

Mass (kg) | Frequency (F)

60-62 5

63-65 18

66-68 42

69-71 27

72-74 8

N=5F = 100

gol:

TR Ao FEEeE aiR # g1 e Wsﬂ?ﬁmﬁqmrmﬁquwﬁ—
(mﬁwﬁwﬁzﬁﬁmasﬁﬁrﬁaﬁ o qd # aefievor sramy # fear mam B)

Mass (kg) | Frequency (F)

59.5-625 |5

62.5-65.5 | 18

65.5-68.5 | 42

68.5-715| 27

71.5-745 |8
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| IN=YF=100 |
3NTel TROT H, HAA JMgfay B TOFT B B—

Mass (kg) | Frequency (F) | Cumulative Frequency
59.5-625|5 5
62.5-65.5| 18 23=C
65.5-68.5|42=F 65=_C
68.5-715]| 27 92
71.5-745 |8 100

N=YF=100

dre: (N/2 = 50) R o &1 St anmgfar (23) & <uraT <o =g O @ Weri smafar (92)
| o9 8 oigfa IR ot ot egfa # afafera g1

31 AT A (65.5 — 68.5) ArfegdT &1 o 7 |
HfegaT o+t | qd & a7 @7 emgfa, C =23 & |

aifeger af @ = JEn, Ly = 65.5, #ftaer o &1 fawr, k = 3, dr |fegdT aFf @y
amgfa, F=42 7|
3 A (1). & wiftgast o ToET:
¥_c
L+ 2—xXxk
F

50-23

=655+ ><3—655+—><3

=65.5+ E =65.5+1.928 =67.428
g (2). Arfaest & T

C- N/2 (65 50)

M=L,- Xk = 68.5-— X 3= 685-—><3 68.5 —15/14

68.5—-1.071 =67.428

(b). R ww # yaRerd o smgf & AT 3 T
9 O @ U A off < A BT YA fHAr o Hevar 2

N/2-C

T (1) M=L,— X K, g

fop N/2

g 2 M=L, + X K , ggf, C = wiftgsr af & d=eit angfay 2

| Mass (kg) | Frequency (F) | Cumulative Frequency |
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59.5 6255 100

62.5 655 18 95

65.5 685 |42 =F 77

68.5— 715 | 27 35=C

7157458 8
N=YF = 100

dre: (N/2 = 50) </ & g o @ =it amgfar (35) & wATaT e ugel o @ WE
IMEf (95) A HH B I i | rax o°F o sgfar # wftafera &1 errfa < & e avf
(65.5 — 68.5) FifeawT @7 a7 ¥ |

N/2-C 50-35

- X K =68.5 - X 3

) w M=L,—

=68.5- 1—2 X 3 =68.5-15/14 =68.5 - 1.071 = 67.428

C=N/2 o K =655+ 77-50
F 42

@) M=L,+ x3:65.5+%x3

=655+ 2L =655 + 1.928 = 67.428

14

5.3.6.9. Y@IfYT /Had IMgfy ask gRT Aifegast @ o (Median by Graph):
G gRT AfRAdT @Y T &) ORE o &1 o Fadl &
(@). frd T B9 @R a1 JRE) & Gl gy 9 a1 G SRy IS BT,

fafer —

ITh IR TR X- 31e7 TR IR DI der Y- 3feT R Fay mgfodt &f 3@d 2 |

T @ FET TAT [ A BT A H IR A g BT I T A € |

ST 31l TR YA T B B |

JIRIE! AT RN HH & AFAR TS I &I Gl igfaai &1 favg Fefia o= 2|
fa=gall T U Wbl A A1 B F e < 2

e o9 figell & sF ¥ i § 99 St omgfy 9% 99ar ©| o9 gel o wa |
e € 99 el amaf Iget I 21

o 39 WHA amgfy arel ae (Y) R @ gy & o (N/2) 7 & fg fag (P)
frefia a=d 2|

o 39 forg P & ol amgfty g W o el © | A9 form & Y- s & A=l
M Iep WR STl AT &F VAT AT Mgf ash a1 fag F oR dredl 2|

o 3@ fig FI X- 31 R &9 Sreidl 2 |
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o HAT Mgf g & fag F A X- 37 R el T o9 @ X- 31 & M fdg w®
Hredl 7 |

o X-3Ja R YA fag & g M a& @t & A off I 2, a2 wfdaant &1 /19 g
g

Holt gy a6 gRT AfaHT B IO Ay By FrfaRed SareRer gRT W fhar & 3

IR | AR | et engfar | Wadt smgfa
Cl Ferq |[CF-1 CF-2
30-40 |4 4 50
40-50 |6 10 46
50-60 |8 18 40
60-70 [12 |30 32
70-80 |9 39 20
80-90 |7 |46 11
90-100 | 4 50 4
Rra G 5.3.1
60
50
40
30 P - =O==Seriesl

20

10

0

<<

30 40 50 60 70 80 90 100

(@). = ®H9 > Fo MRy aspl A1 HAA MRy ISl B gRE:

o IIRIEI 3R IfARIEI IMT HAI & FoT MGRT Tl AT g BT U & AT T 8l qd
fag ik UM W g9RT oA '

T N1 A1 SUR B AR I3l 2 AT T NG SR ¥ 119 Bl AR MRl 2 |
qFl v g (F) R T g8 &l dled! © |

39 fag F & X- 317 IR &9 ST 2 |

forg F & X- 317 W Srelt T & Y@ X- 3t 3 M g R Fredt 2|

X- 37 R 7t g & fag M d& @t 0 719 ot It 2, @) 71T &1 /e8I
=
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W_

IR | AR | et engfar | Wadt smgfa
Cl Ferqg |CF-1 CF-2
30-40 |4 4 50

40-50 |6 10 46

50-60 |8 18 40

60-70 |12 30 32

70-80 |9 39 20

80-90 |7 46 11

90-100 | 4 50 4

o & 5.3.2

60

50 50
50 46 46
40
32 30
30 Seriesl

|_
20 — Series2
2
20

10 11

10 Z a
0 0
O T T T M T T T

™
30 40 50 60 70 80 90 100

5.3.6.3. faftre ww=a¢ (Miscelleneous Problems):
(i). St9 ge= # R iR & QA1 81 a1 ugel 99 AW Sgid fIaRvr H gae forar Siren
g

(il). 5@ o7 IR =1 =7 81 a1 JuUR1g I9 FAF IR arel a1l H gaa foram Siran
=

(iii). 579 &1 ool & = | srR (Gap) 81 d {8 ¥ Bl 3MUd H AeldR <R b FAT
R forar Sar 2 |

(iv). 5@ 5@ N/2 yom ot @ errgfaat # waffaferd &1 af C &1 919 3 81 o 2 |

537 Igei® (Quartiles):
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=g (Introduction):

9 axeg | "feaewr 4o &1 < 9 H dfcar @ W dRE ¥ ggde Aol & AR 9nn #
dfear | ooft @1 IR 9 ¥ dfed & fou A9 TP (First Quartiles, Second
Quartiles, Third Quartiles) @1 81 3Mazy® © 1 s90I Qp, Q,, Q3 §RT &d fhar Srar
21 Q, TAT AIISBT BT A FHE 1T & it al $iofl & 727 § 81 2 |

BT AT IRA BT Ay Aftger @1 o Iy @ aRe § | s9H Bad agde I @
REReT 1 3 IS A AET aRAA =M |

537.% AfREa a1 @fed Foft # =geie @t o (Quartiles in the Individual and
Descrete Series):

v agdd (N +1)/4 af ug grar 2 |

fada agefe 2(N+1)/4=(N+1)/2 i ug 81 2|
i ageie 3(N + 1)/4 af U< gram 2 |

39 f=faRad Seevor 9 W fhar 3 28—

Example: Find (Q4, Q,, Q3) from the data given below:

X|85|70 /1075|5042 25|40 35|20 |18

Solution: T ggor ol BT RIS AT YARTST HH H oIl ol & |

X|110(18|20({25|35/40(42|50|70| 75|85

Jef N=11¢2|
g Tgeie ( Q)= (N +1)/4 9i ug = (11+1)/4 =12/4 =3
Rt T = 20

fodra =gele (Q,) = 2(N + 1)/4 @i ug = (N + 1)/2 @ u<
=(11+1)/2=12/2 =6 (vdi uc) =40

T oqYd (Qz)=3(N+1)/449f ug =3(11+1)/4=3(12)/4=9
9ai gg =70

qic: g SOl | uel @ e |4 %‘I‘cﬁg

A TIEST § 3 ot g 9 Rerfyy
e fhar Tar 2—

ad, (N +1)/4, 2(N + 1)/4 T21 3(N + 1)/4 &1
TPl B TUET A $1 FrEfaRed SeeR |
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Example: Find (Qi, Q,, Q3) from the data given below:

X|85|/70/10(75|50|42|25/40|35|20|18|92

Solution: 99 Ugal Aoft B RIE) AT FRE HH F Foll o & |

X110{18|20({25|35|40(42|50|70|75|85|92

g8l N=12 2|

9o Tqed (Qq)= (N +1)/4 @i ug = (12+1)/4 = 13/4 =3.25
3.25d 9§ &I A9 = ART U + (TRIT U8 — T g )/4 = 20 + (25 - 20)/4
=20+5/4=20+1.25=21.25

fada®s aqeie (Q,) =2(N +1)/4 af ug = 2(12+1)/4=26/4=6.5
6.5 91 UG &l AIF = B3l U< + (Frddl gs —©ar ug )/2 =40 + (42 - 40)/2
=40+2/2=40+1=41

I =Rl ( Q)= 3(N +1)/4 @i ug = 3(12+1)/4 =39/4=9.75
9.75di Ug &1 A9 = Al Ug + 3(g9di ug —+rai ug )/4 =70 + 3(75 - 70)/4
=70+ 15/4=70+3.75=73.75

Gfea goft # aqe® wa o @ Ry
Gfsa oofl # ageie s & @1 A &1 FefaRad e g’ W fhar T 5—

Example: Find Q;, Q,, Q; from the data given below:

X[110]20/30]|40|50 [60]70)80

F|5 [13][20/80]100 32|90 60

T GAYH Folt SRy S AR 2 |

X |F CF
10 |5 5
20|13 18
30|20 38
40|80 118
50| 100 218
60 | 32 250
70 190 340
80 | 60 400
N= 400

Q; = {(N+1)/4} a7 ug &1 44 |
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Q, = size of (N+1)/4 ™ item = (400+1)/4 = 401/4 = 100.25 " item
= 40. (Fifdb 40 arel Ug &I FaAT 3MgfT 118 H 100.25 W ARHATHT 7)
Q, = size of 2(N+1)/4 ™ item =2(400+1)/4 = 2(401)/4

= 802/4 = 200.5 ™ item = 50 (@i 50 dTet U B GeRM YT 218 F 200.5 W A
g)

Qs = size of 3(N+1)/4 ™ item =3(400+1)/4 = 3(401)/4

= 1203/4 = 300.75 " item = 70 (Rifd 70 ATl Ug B T My 340 F 300.75 A
aftaferd )

5.3.7.@. Fad Ao # =get o 7o (Quartiles in the Continuous Series):

Faa ooft # agefe o 7o ff Aftaer @ aRe & fear S 2

HIYH I8 Sifd ofd & P iR astt 8 | 3R IR AR § AT Ugel S 3Uauii a1
o € |

G 918 WAl MRy S B B |

e 918 Tqdd o B MR wxd g1 59 o @1 HeRi emafa # N/4 afferd g @
g UM agedd (Qy) &1 o BT 2|

S/ a7t @1 F=rt amgfa # 2N/4 |fwfera gar 2 a8 fgd ogei® (Q,) &1 o 8ar 7 |

S ot @1 =l agfar | 3N/4 |fferd 8ar € a8 i aqede (Qg) &1 aFf BT 7 |
9B I FHAfIRId AT gRT gl &1 A1 91 B & —

N

(Q1) =L, + 2

—-C

X k

F

2N

(Q2) =M= Ly + +—Xk

3N

(Qs) =L, + -

X k

F
<@t Ly, N, C, F, Kgd # #ifeaar & g3 @ ave & uRvifya 2|
gaa seft # agefe o Y o AfaRad Seeror 9 we f&ar T 8-

Example: Calculate Quartiles from the data given below:

C. 1 00-10 | 10-20 | 20-30 | 30-40 | 40-50

Frequency | 4 20 |38 |24 |10
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Tl FaAYYE WA MG AT B © |

C.l. |F CF

00-10 | 4 4

10-20 | 20 24
20-30 | 38 62
30-40 | 24 86
40-50 | 10 96

N= 96

yor ugele & a7 &1 fFeiRer
N/4 = 96/4 = 24 R o1 &1 F=l AT H wiHe 2 ey gavr av (10-20)
v aqdd & O B T 9,

N_¢ 2 _4 24 -4
— 4 — 4 — —
(Qq) =Ly + *— xk =10+ — X 10 =10+ —— %10

=10 + %xm -10+10=20
T aged® @& ot &1 iR

3N/4 = 3(96)/4 = 72 =el @i @1 <= amafer 3 wnfver @ st wgel @ (30-40) g
Igdd & T T G 9,

X 62 72 —62
(Q3)=L1+ *—Xk =30+ - x10 =30+

F 24 24

X 10

=30 + %x 10 =30+ 100/24 =30+ 4.16 =34.16
e 3 @E ¥ gy agde a1 wiftger &1 99 W w9 far o "ear &1

5.3.8. <M (Deciles):

TIME Bl o BT <7 9T H dfear g | fEd o &1 <9 wI # dfeqd & fov 9 geHa
(D1, Dy, D3 ... Do) S¥M& @1 SMaeAHAT Bl © | §a! 0T A1 ARIST A1 =qgeid &I &l
TNE BT S 2|

fRera iR Gfea AfrT § gems 3 oM
gorq <9M® (D;) = (N+1)/10 df U< &IdT 2 |
fgre <ema (D) = 2(N+1)/10 af U< Biar 2 |
i gemd (D;) = 3(N+1)/10 af U< 81T 2 |
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.. 391 TRE HH:

3ifer <o (Do) = 9(N+1)/10 af U BraT B |

|aa AR § SIS B TOMAT

Yo g¥Hd (D) @ a¥f @1 feiRer (N)/10 & 79 & &rar g1 (N)/10 &1 99 579 a7 @
Ao Mgl H AT BT & a8 av Y| S¥He b1 v Bl ¢ |

e <ema (D,) @ a¥f &1 fAuiRer 2(N)/10 & 719 & 8rar g1 2(N)/10 &1 /9 7 ot
B! Aoy gl # AftAferd giar & g8 vt fg<diaed <wMe &1 9vf gidr § |

3 dRE I HY:

sifcm geMd (Do) @ avf &1 MwiRor 9(N)/10 & 79 | B 21 9(N)/10 &1 79 R ot
@ G Mgfcr W |l BIAT € 98 a¥ Ald ¥Hd BT 93l BIdT © |

U gR S¥HS & ¥ Bl FERT B O WR GF & YAN §RT GHD BT AF A B o1
ST 2 | g3,

N

= _c
(D1) =L+ 1°F X k

2N_

(D) =Li+ 2= xk

9N

(D)=L, + 1°F X k

s, Ly, N, C, F, K qd uRwift wreg 1

5.3.9. Iq9® (Percentiles):

Taqs  (Percentiles): srqds fsfl ooft &7 Y 9mnt & dfedr 21 o=t S0 & & A #

dfcd @ foIv 99 3dA® (Py, Py, Ps ... Pog) ITHEG B SMATIHBAT BRI & | SHAD! TOFT
Hegep1, Tgeid IT TLHD BT & ANE Bl oKl 2 |

fd iR wfeq AR & wqwe & T

gorq eadd (P;) = (N+1)/100 @i 9 BiaT ® |

fgda® wra9® (P,) = 2(N+1)/100 af U< BT 2 |
g erawe (Ps) = 3(N+1)/100 af U< 81T 7 |

.. X1 TRE AT

3ifcH o\ ® (Pg) = 99(N+1)/100 I U< I % |

Tad AR § IaHS B AT
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gorq orqHd (P4) @ ot &1 fHeiRer (N)/100 & 9= & giar 21 (N)/100 &1 519 57 ot &
Aol g | Affdferd BIdT & a8 a7 YoM IHd BT il BIdT © |

fedfae w9 (P,) & aif &1 faeikor 2(N)/100 & &9 & &rar 21 2(N)/100 &1 9+ o
i o1 el gl § AfMferd B € g8 v fedide AqHSD BT 9v BIdT © |

3 IRE I HHT:

3ifer ord®w e (Pgg) & ¥t 1 ek 99(N)/100 & &9 & 8 & | 99(N)/100 &1 | 57
i B ey agla § afaford g € 98 @ fAardar AaHe BT 9 Bl & |

Th IR qTHS & 9F B FERT 8 I W GF & YAN §RT A BT AF A B for
SITar 2 1 g3,

Cc
(P1) = I—l + —100F X k

99N

(Pgo) = Ly + —moF X k

s, Ly, N, C, F, K qd uRwifte wreg 1

e uforeht wemet & uRoma g (Percentile) srawe # o €1 afe &1 uforh 99
Percentile & a1f&% arel a3 4 31T & ST Addld I8 BIAT fb T8 AfeHaH 3 Urd B
arer 1 % wfowiRrat # enfaer 1 wma: @r Percentage 3iRk Percentile @ & d#sm™ @t
I PN <A

5.3.10 9ga1d /qRrss (Mode):
=@ (Introduction):

FHGATAT H S UG G99 AP IR AT © A ! gy We™t 1Y Rl § S
Igad PHed © | SRV & forg, Ife 50 fagii # & 30 femdi 8o s urd w=a € 9

SO BT ggeTh 80 B | GgcTd DI UG & Z &R gIRI Grord fhaT Srel & |

g Aoft Thdl 95T, ISP dgAd Ud 95D Yfed AT B FHl g | 9 91 Bl frefoiad
o & Aegg | <wir T B—

(@). Uod 9ga®: T9 TR D1 MR faaRer o1 Y@l a9 W dad UE & I a9 2

o e (5.3.3)
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50 :
45 F

40 2\

35
g 30 f
3 25 /
20 | === Series1
15
10

en

Freq

Marks

(@).?%mw:wwﬁmﬁmﬁwmwwﬁmaﬂé
99dT T |

3 " (5.34)

20
18
16
14

[ERY
N
...'&.

.

Axis Title
[EEY
o

#zz,‘ \ =f=—Series1

0 2 4 6 8 10
Axis Title

O N b OO

(). 95 M 3T WTE D YT AT BT Y@RA M R Dad dis MY T g7am 2|

3 "@&m: (5.35)
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Frequency
o (=) N w ENY w [e)} ~N [ole] (e}
1 1 1 1 1 1 1 1 J

e Seriesl

Axis Title

5.3.10.%. Ffaara soff § sgas @t o (Calculation of Mode in the Individual
Series):

Ffaara Sofl § 19 U @ Agfa §ad 3 Rl & 9 U &I A9 8 98D HI A9 eIl
21 o0 g fAReror grr ar 2oft &1 pEI FaRyd wxe oiid fhar O Gedr 21 59
f=forRad SeTeRer gRT AUt fhar 1ar g—

(Example): &<t e @& 10 faenfii & oy s 12, 13, 14, 15, 15, 15, 16, 17, 18,19
8| 9gP S PN

g SRIE Sofl § wee 2 & wa9 e 3 el o ang 15 av 2 srid o 4 agas
& 7T 15 B |

e af St F Wit U A IRERAT GHE @ @ FE o7 wahar @ Aol § 9 sgaw
TE B

5.3.10.9. HYEIBRYT §RT sgad @ 7o (Calculation of Mode by Grouping):

AHTI: WSd 1dl Fad Sl # Al 9gdd B T SAf¥HaH AT b R & SR
R fHar 1 Aol 7 | 99 @1 Reafar § wggiaxor (Grouping) @1 ufshar gRT gl U 6l
A9 =1 far S 2|

¥ 3 Reaft # w@exor (Grouping) @& fag fFrfolRed a=or soemT 8-

TR TROT | A Wl dTell U dTfefd! 991 & | 92F &9 ¥ Ual & 3@d 8 | gax w9 (i)
¥ agfel P I © | AT i W H IRl BT TR [HAT S 2 |

w9 (ii) # UR®T ¥ a1 gfl $I I § Sred & |

w4 (iil) 5 SR A TP MG BT BISd Y I—al MGRAT BT AMIF H S 2 |
w4 (Iv) ® aRet & - smafastt @1 amue § Sed 2|

9 (V) 5 SR I UF 3T T BIed Y dH—d il &7 Mo # Sirsd 2 |
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w9 (Vi) § SUR ¥ &1 Agiadl @ Blsd 8¢ AF—dIF JAgrdl Bl Aqd F s © |
3Tl WO H W (1) W ARy W (vi) 96 # saRerd wew 9 @fedd SR wangfee

agferdl T FRfed oxd ¢ |

Tl =TT § T faveivor Iroft &1 fHafor oxa € o a8 uar goar & & fod ug &
amgfar waw S R 349 fafed smafodl # wnfia 21 R g /@t o) emafa |e9 &ifde

IR frfea smaferi § wfde 8kl & 981 U /9 95 dedl © |
g Ay @1 fafaRaa SemRer g W f&ar T 3-
Example: F=fafaa siwsl & MR W ga® 91T B |

a‘ra‘»‘rzﬁwmn‘cm(gaﬁ)

2(3|4 |5

6 |7 |8 |9

10

gferdii

38|10

12

16 | 14

10 | 6

184 |5 |5

& SWRIA ARV # 6 §9 & 16 SANBAT & TAT 10 §9 & 18 SANBAl & | AT 16 & I
TWH TSI AR 12 TAT 14 T qafd 18 T IMI TR AUATHT BICI &N 6 3R 4 T | 37
gq 31 R B B G B & o, FEIHRT A &1 9ART 39 UaR fHar 1 &—

YO TR JMGFAT BT FEIBRT:

Si [Fr | (i) (iil) ) W) i)

Ze | () | oo | e i | e,

3 |8

4 10 | 2T07T 10+12=22 8+10+12=30

5 |12 10+12+16=(38)

6 |16 | L2r16=(28) 12+16+14=(42)
7 |14 16+14=(30) |II"16414+10=(a0)

o |10 |l 14+10-24

o | g 8+10=18 14+10+8=32 pY—
10 | (A7) §r1772 1745 220 8+17+5=30

11 |5

2|4 [22429 17+5+4=26

faa ==or: Tdevo &1 faveror:

Columns | Size of Items Containing Maximum Frequency
314 |5 1|6 |7 |8 |9 |10 |11 |12

| v

] VoA

1l R

v VIV
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v NERE
Vi VIV
Total |0 |1 |3 |5 |3 |1 |0 |1 |0 |O

SWigd fIzeyor ARt § W 2 & A9 ug, 6 o ogfdl wed e 5 IR fafesq
e Mgfell & g ¥ wfa 5| Ui ug 6 & Igd® & 9 B

53107, Waa 9°ft § sga® @ o (Calculation of Mode in the Continuous
Series):

|ad SO H 98D A R I Qd TF BR o dMeg b Sl sfudsil iR aTell © | afe
o & PR FHael 81 dI USel S el IUdSll o7 ofd & | B4l d U § Gl
amgfer faaver fazm <gar @ 39 Refd # ugel AWMy mgfa faawor =1 foran Sirar 21 g fafdy
qd § qfexor arer e F AR T Y

|aa ool § 9gad B AT & fI W FHEIHR IR fIweryur ARV §RT 9gdAd 9 B
frfed fbar SIar & | agaid avf &l Sl Al & A<l 9geid Pl A Fd R D (oY
ffaRad g3 &1 9T a-d B—

f1—fo
2f; —fo—f;

Z:L1+ X K

STEl, Z = §ga,

L, = 9gat o a1 o i,

fo =98 o A gd arel oI HY 3Mafay,

f1 = 9gd® T @ mgfa,

fo=9gd 9 & 9% dret O @Y IAgha, e

K = 9gd® a7 &l fawR 2|

wa Sl & 98 A B DI A &1 F=feiRad Sarerer ¥ W fhar i -
Example: f=feiRaa sriwel &1 sgd® S1a &R |

C. L 0-10 | 10-20 | 20-30 | 30-40 | 40-50

Frequency | 2 5 7 5 2

T Mgf fIdRer WMIRg & o =R S1uaett |
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C.l. | Fr |(ii) (iii) (iv) (V) (vi)
(O T T I I T
0-10 12 'y5-7
10-20 | 5 2+5+7=(14)
5+7=(12)
20-30 | () || 745=12) 5+7+5=(17)
30-40 | 5 7+5+2=(14)
4050 |2 . >*2=T
5+2+4=11
50-60 | 4

fed =R fageiyor grof:

Columns
0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
| V
li V V
lii v v
Iv VI V[V
Vi V V[V
Vi V V V
total 1 3 6 3 1 0

IR fageyer 9 wWe & & dawr @t (20-30) &1 sgfcdl we9 e 6 IR fafed
JAferHaH AHEd Al § WA o | 31 drast @it (20-30) 98 &1 9 B | Id A A
dgei Bl A S fdbar Sfrr 8—

f1—fo

Z=L+ 1
L 2f, —fy—f,

X K

7-5 2
Xx10 =20+
2X7—-5-5 14—-10

=20+ X 10

z:20+§><1o :20+§ = 20+5 = 25,

5.3.10.%. @IS §RT 9ga® &1 fAuiRer: (Deternation of Mode by Grah):

gad BT MR R fBE g e A B orn 7| FeEfoiad SeeRv § 9gds &
feerRor v grr fbar rar 8-

Example: g Y siwel & Y@ §RT 9ga® &I 919 A0 B |
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Cl Fre.
30-40 |4

40-50 | 6

50-60 |8

60-70 |12

70-80 |9

80-90 |7
90-100 | 4

@A §RT gD o B B foIg Aewaqor =RoT fr=iferlRaa 8—
TR RO A Y AR 9§ oma fRF 99 2
TG 3Iferd STATs qTell I Igeid a7 b1 U Hear 2 |

fagd =R 95 97 W HS T TR® B YAl b AN qgAd 9 Bl I DI AW qh
3 VG T dWE 9 @iEd € 5 9 te TR 91 P fg R @ed B

s Pfag @ X-37 & Z fag R o9 e £ |
o fag ¥ Z fag 9@ o @ & 91 o £ I8 IgAd BT A4 BT B |

14 -

12 A

[uny
o
I

Frequency

30-40 40-50  50-60 60-70 70-80 80-90 90-100

Class Intervals

5.3.10.8. fa¥re w9y (Miscelleeous Problems):

o HHFIS: A RIS 9 F I § TAT IgAS M BN MG THA WS YA IR Mg B ql
B Imgfr W e B B | T Rfty & 9geie 9 a9 @ I SR aftfa g7,

Z=L,+ fifo o K o1 winT foerr o

2f, —fy—1,
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o W9 Hoft R HW H T & T IgAP T DI MY THY WS ¢ &R @ B 9t
o Imafdl | e B 2| v Reify # 9gee 90 d @ forg Swiwm affa

g,

Z=1,-

2f;, —fo—f;

e RIS HH & IR d Rafa # £y, £, £, &1 &9 Iofe e 2|

X K &7 vanT fhar Srem 2 |

. m%&ﬁﬁmﬁ@%%wwaﬁaﬁa@wﬁw&qﬁm/aﬁ?ma}
mﬁqﬁﬁa@uﬁm% F9 B & | v Refa 3 sgae 9 o @ forg feafafea €=
Cal

Z:L1+ X K

fo+£o

o 51g ofl JaRIEN &H H BT ¥ W IgAd 99 Bl YT THH W g4 A1 /3AR 9 & i
ﬁanﬁﬁﬁwsﬁr%aaqa

X K &1 vanr far Sidr 2 |

Z=L,— £2+£0

o 9 YR AT JfH aF ageld B o BT & < HAM fiy qA1 f, Bl IR AE foran S
g

o B B AHEIBRU & ddole b ¥ 31 a3 dl g Fafid ffdreras Fg! gfadr §
FHF WY W ANHTH IR A 8 Sl & | 99 A<H wU  Ggdd o & iR & forg
T el fhar smar 2| fdarfed ot # 9 5 9 & o U™ & ani @1 sngfadt
JUEATHT ISI Bl & 9 I P A 9gId 9 & w9 ¥ (A7 1 | 39 F=feRad
SETERYT ¥ ¥ee o rar 8-

C. 1. | Frequency
00-10 | 10
10-20 | 8
20-30 | 18
30-40 | 8
40-50 | 10
50-60 | 18

60-70 | 4
SWRIFT dlfeld! H We g & JA 3R 9g[ a7 &1 mafd w99 2| o Rafy # v+
werer 4 TR | far ST g

TR, TR 3R AN T 31 At w1 3T (8+18+8) = 34, dor
A, uiad iR B3 7 o smgfert @1 Awr | (10+18+4) = 32 2|

3fIfd R O & A UTH STl T Tlcd JAUETTHd Afh & S ART I Igdd Bl
CR
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o I T BT fATIR S & O AR W AHEY fORAR dTel a9 § 98t o= anfav |

53.11. WA, WIeddT iR qgad @ gaeds o1 W (Comparative Merits and

Demerits of Mean, Median and Mode):

S g @1 A= A1dl @1 oM AR B ST o & 918 89 SAd! gfad / @il o
T IR |Hhd ¢ | g e R &igd (Mathematical Average) 2 gt omT #
Sl & W Y&l BT IWAN BT ©| SHG AW ASAdT iR dgdde e A
(Positional Average) & @1 o 4 Agwl fafdre Ugl &1 IUANT Bl © | d=sid ygfa

! A4l 7Y @1 fo faRvan SR Bl frfoRad g

(i). waieR wrm & o1 |9 (Merits and Demerits of Aritmetic Mean):

o1 (Merits) @Al (Demerits)
1. /Y B AU H | UGl BT SUANT 1. 99 & A9 W §HY 3Md a9 MR
BT 2 | @ QT BT YMTE BT 2 |

2. Jg guxg ool &1 gfafafeed oxar 2 |

3. Ay ¥ fdgemi &1 ART g B B

Zx—Z(X X)=0

4, AT & Dy AT D ARGl BT OARY
TIT & 7Y P ¥ Bl 2 |

5. Y & MR WR T IT 1w AR #
qorT fasar Siar 2 |

6. Ps ANl & ARl & MR W AHED
AR P IT0AT BT S Fhdl 2 |

7. A=Y BT AN M BTGRP
faereiyol & e w9 I fHar Srer 2

2.

3.

afe ooft & o°f gt IR @ 8 @
ARG &Y TOHET FRIG T8 2 |

PR Nt BT B TS IMSMT B I
ARG B TOAT TG TS 2 |

PG &1 o9 T 8T TR AT P
MUY BiST 2 |

(ii).7rf¥a®r @& 7o 1w (Merits and Demerits of Median):

01 (Merits) gl (Demerits)
1. AT fhet SO &I g7 9r H dredr 1. AIETRT BT AT H | Ul &l
= SUART =8l BT 2 |
2. wifaer ¥ wxa (Absolute) fameri @1 | 2. I8 WA ol @l T
INT I HH BT B | BT B |

3. HIEFDT I UM HRAT UL AT
BT | Al O SRl JMgfd asi
ERT ¥ o &1\l 7 |

4. AIRIHT & AF R KB AT I$ FHR D
Ugl Pl YuTg T8l Bl & |

5. Afg oo & o ol AR & 8 I
HIfETHT BT TOMET T 2 |

6. U1 & B A Y&l & 1T W1 HIEID]
&1 99 F1d fHar 1 Faa 7 |

3.

megdT BT TN [T DY
iR fagrelvsl § e wg 9
Tl fhar Sar 21

AIfEThT &b MR WX T IT 3Mfeh
SITOTIT @1 a1 &l Bl T Al |
PHs AR & AIfTdRIT & MR
WR EE[ED HACGDHI bl Tl L
P S Fpall 2 |
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(iii). sg@® & o1 AW (Merits and Demerits of Mode):

o1 (Merits) Gt (Demerits)
1. 9gaid bl sofl H Fa9 3ffdd IR 1. 98P B AVMT H Al UGl BT ITINT
3 aTel Ug 1 yfafAfdeg ovar 2 | el BIeT € |
2. 98P Bl ITUET BRAT TUATHA 2. I8 |aw Aol &1 gl 787 evan
SRAT I & | $Hb! TOMT SR g
o g1 1 fasar S \ahdr 2 3. g% BT UAN AN B |iRFD
3. 9% b AM W FHY A T faeTeryol 3 AUS wI A T AT ST
JMHR & YGI HT YA &1 BIaT 2 | 2 |
4. A AN & o GoI BR & & a1 A 4. 98P b IIMER UR I I 3D SOrAl
gD DI IO T T | DI AT T DI ST Febell |
5. A1 & HO AAC Ual D dRI W 5. ®g MR @ FgAD] D AR W
SgcIh B A I fHAT S Aehell qHfed dgdAd Bl U qS DI S
g AHT B |
5.3.12 HRI:

FHGATAT & ARG UG Tl R Dfad 8d & IH FHGATA BT b5 dad & | D=1 Ygfa
@ I O AiRdH AT AT, AfeadT iR 9gad € | A TR sid STafes At
3R 9T WIe AU © | A I 0T H SO & |/ Y&l Bl e fhar SIdr § Sidfe
HETdT iR qgad Bl T H BB AR Ul BT &1 e fHa1 Sar © | Sy 3R &
AiRe®! fhareli & foy A &1 &1 SATRR SUANT {Ha1 Sl ¢ |

5.3.13. 3 ® U (EXxercise)

(1). 9H® Ao & Hwa ygia ¥ oma @ ¥asd &0 (What do you mean by central
tendency of a data series.)

(2). @<= ygfa @1 fAfaT wf @ gfedi vd @it &1 gard | (Describe merits and
demerits of different measures of central tendency.)

(3). Find the geometric mean of the numbers
(@).3,5,8,3,7,2and (b). 28.5, 73.6, 47.2, 31.5, 64.8
Answer: (a). 4.14 and (b). 45.8

(4). PR & K T BT TR Al § g1 81 T Ar (). R aif¥d gig &% qen
(b). o =gl <= AT & |

Answer: (a). 25 % and (b). 18.9 %
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(5). Cumpute mean median and mode from following data:

class Frequency
5-7 |4

7-9 |8

9-11 |12
11-13|8
13-151|5

15-17 |2

(Answer mean = 10.41; median = 10.25; mode = 10)

(6). Cumpute mean median and mode from following data:

Class frequency

90 and under 440 9
440 and under 790 11
790 and under 1140 |10
1140 and under 1490 | 8
1490 and under 1840 | 4
1840 and under 2190 | 3
2190 and under 2540 | 5

(Answer: mean = 1077; median = 965; mode = 673.33)

(7). Following table shows a frequency distribution of marks on a final
examination in statistics.

Find the quartiles of the distributions and interpret them properly.

Marks | Number of
Students

30-39 |1

40-49 |3

50-59 |11

60 -69 |21

70-79 |43

80-89 |32
90-1001|9

( Answer: Q; =67, Q, =75, Q3 =83

Interpretation: 25 % scored 67 or lower marks (or 75 % scored 67 or higher
marks)

50 % scored 75 or lower marks (or 50 % scored 75 or higher marks)
75 % scored 83 or lower marks (or 27 % scored 83 or higher marks)

(8). Find the missing frequency if arithmetic mean is 52 from following data:
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Marks | 10-20/20-30|{30—-40|40-50|50-60|60-70|70-80

Freq. |5 3 4 ? 2 6 13

Answer: 7

(9). fhde & Th T B 10 RIeNfSAT HT T TR 63 I & TAT TEX A8 & 10
Reenfeal &1 oid 77 37 8| 99 Raenfedl &1 fa ®pR e1d S |

SN 70 N

(10). fo<h faemeft & uiw fawal # U <l &1 i Ad 15 €1 S IR fawal # w8, 12,
18 3R 9 3@ & oI Ulad fawy # fha=r fw &?

FTAR: 28 3.

(11). fFe=forRaa el o Ay, AT iR 9gadd @l T B |

TP Bl Dl G

10 & B9 | 12
20 X & | 26
30 9 HH | 40
40 I Y | 58
50 & &Y | 80
60 I &Y | 110
70 9 HH | 138
80 I ®H | 150

STR: AR 44.07, HISTDRT 47.73, dgcldh 55.05

(12). Frr=faRaa T¥ai | agald DI T BN |

10 & P9 | 15
20 9 Y | 35
30 & &Y | 60
40 X B | 84
50 & &Y | 96
60 I HH | 127
70 & &9 | 198
80 I &Y | 250

STX: dgoid: 66.78

(13). 100 feenfl 1 AT UIKiich 40 7| qT€ & U1 =ell fb ToMET & Ffe A o 3R T
fareneil o1 Ui 53 P SIS TAd W 83 TS AT AT| FET AT T BN |

ITR: IgAD: 39.7
5.3.14. Syt gega (Usefull Books):

Anderson D. R., Sweeney D. J., Williams T. A. (2011). “Statistics for Business
and Economics”, Eleventh Edition, Cengage Learning.
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C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Derek Rowntree (1981). “Statistics Without Tears: A Primer for Non-Mathematicians”,
Charles Scribner’s Sons, New York.

Francis A. (1998). “Business Mathematics and Statistics”, Fifth Edition, Letts Educational
Aldine Place London.

Gupta S. P. And P. K. (2018). “Business Statistics and Business Mathematics”, Sultan Chand
and Sons Educational Publishers, New Delhi.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

Murray A Sppiegel and Larrry J Stephens (2010). Fourth Edition (Special Indian Edition),
“Statistics”, Schaum’s Outlines, Tata Mc Graw Hill Education PPrivate Limited, New Delhi.

Nadar E. Narayanan (2015) “Statistics”, Second Edition, PHI Learning Private Limited, Delhi-
110092.

O. R. Krishnaswami and M. Ranganatham “Methodology of Research in Social Sciences”
Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Rafael J. Engel and Russell K. Schutt (20099). “The Practice of Research in Social Work”,
Second Edition, Sage Publications.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

S. Sampath (2006). “Sampling Theory and Methods”, Narosa Publishing House, New delhi.
Taro Yamane (19700). “Statistics An Introductory Analysis”, Second Edition (A Harper

International Edition), Jointly Published by- Harper and ROW, New York, Evanston and
London and John Weather Hill, INC., Tokyo.
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gRRPS: 5.3

ISR KT ¥ (Learn by Examples):

Example (): Find Mean, Median and Mode from the data given below:

85, 76, 93, 82, 96.

85+76+93+82+96 _ 432

Solution: Arithmetic Mean (X) = . —— =864

Median (M) of 76, 82, 85, 93, 96 = 85
Mode (Z) = Non (&1if yxe dHaE @ gfd 94 )

Example (): {01 wem & 250 faenfl &1 ofad 999 60 fhaAU™ 2| osdhi &I Hd
ot 70 Mg T aTsfeal &1 AT a9of 50 fhelumd & o1 ®ell § dsdl IR dsfhal

PY IIT ST BN |

gt 74 forar & werm & Tedl &) w@r X ¥ | a9 dsfehal a1 |w@ar (250 - X) 21

70.x+(250—x)50
9,

o0 = 60 31, 70x + 12500 — 50x = 250 x 60 = 15000

or, 20x = 15000 — 12500 = 2500
- X =2500/20 = 125 <fsa
And, (250 - x) = 250 — 125 = 125 wrefdat

Example (): 25 qeai &7 i 785 AT| 918 9 A0 g7 b 0T & AT Tb HoI ITefdl
A 96 I T8 69 UG fordT AT T | | A BT ITIMET o |

g Ffe Al 25 i &1 g amT = 25 X 78.5=1962.5
Ffe 2T 25 AT &1 Ha1 AT = (25 X 78.5) + 96 — 69 = 1962.5 + 96 — 69 = 1989.5
Ffe MTT 25 Al &7 si|a = 1989.5/25 = 79.58

o 31=Td sl T wd H*en (Find the missing Frequencies):

Example (): Fr=faRad smgfa faarer @1 arerd mgfa @1 Sd & Sidfd 1o &1 J1eg 67.
45 T |
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Class 60—-62 | 63—-65|66—-68|68—71|72-74
Frequency | 15 54 ? 81 24
Solution:
Class | Freq. | Midpoint | FX

F X
60-62 | 15 61 15 x 61 =915
63 -65 | 54 64 64 x 54 = 3456
66 — 68 | f 67 fx67=67f
687181 69.5 81 x 69.5 =5629.5
72-74 | 24 73 24 X 73 =1752
Total 174 + f 11752.5 + 67.f
S EE N

Or, 67.45 (174 +f) = 117525 + 67.f

Or, 11736.3 + 67.45.f = 11752.5 + 67.f

Or, 11736.3 - 11752.5 = 67.f — 67.45.1

Or, —16.2=— 045

_ -16.2

Or, f=——-=36
Check
Class | Freg. | Midpoint | FX

F X
60-62 | 15 61 15 x 61 =915
63 -65 | 54 64 64 x 54 = 3456
66-68|36 |67 36 x 67 =2412
68-71]|81 69.5 81 x 69.5 =5629.5
72-74 |24 73 24 X 73 =1752
Total 210 14164.5
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)? — Zﬂ — 14164.5 = 67.45

SF 210
Example (): An incomplete distribution is given below whose median is 46. Find the missing
frequencies.

Class | Freq.

10-20 | 12
20-30 | 30
30-40|?
40-50 | 65
50-60 | ?
50-60 | 25

70—-80 | 18

Total 299

Solution:

Class | Freq. Cumulative

Frequency
10-20 | 12 12
20-30 | 30 42
3040 | X 42 + X —(C)

4050 | 65— (f) | 107 + X

50-60|Y 107+ X+Y
6070 | 25 132+ X +Y
70-80 | 18 150 + X+Y
Total | 299

150 + X +Y =299
Or, X +Y=149.....(1).
From question, M = 46

Thus median class is 40 — 50 and its frequency is 65.
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From the formula of median,

¥_c
M:L1+2f X1

149.5 —(42+X) 149.5 -42-X)

Or, 46 = 40 +
65

X 10=40+ x 10

149.5 -42-X)

Or, 46 — 40 =
65

x 10

Or, (6/10) 65 = 107.5 — X
Or,39=1075-X

Or, X=107.5-39=68.5 = 69
Fromeq (1), X +Y =149

Or,69+Y =149 . Y =149-69 =80
X=69andY =80

Example (): Calculate arithmetic mean from the data given below:

Marks No. of students

More than 70 |7

y 60 | 18

" 50 | 40

y 40 | 40

" 30 | 63

¥ 20 | 70

Solution:

Marks No.of | Class | Freg. | Midpoint | F.X
students F) | (X)

More than 70 |7 70-80 |7 75 525

" 60 | 18 6070 | 11 65 715

" 50 | 40 50-60 | 22 55 1210

y 40 | 40 40-50 | 00 45 00

" 30| 63 30-40] 23 35 805
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Y 20| 70 20—30 |7 25 175

70 3430

X :Zﬂ:ﬂzafg
YF 70

Example (): From given data

Find (a). Median marks and (b). Percentage of failure students if the minimum marks for
passing is more than 35.

Marks | 0—-20]21-30|31-40|41-50]|51-60 61-70 71-80

Frreq. | 42 38 120 84 48 36 31
Solution:
Class Class Freqg. | Marks Cumulative
Inclusive Exclusive Less than | Freq.

00 —20 -0.5-20.5 | 42 20.5 42
21-30 20.5-30.5 | 38 30.5 80
31-40 30-5-40.5|120 |40.5 200
41 - 50 40.5-50.5 | 84 50.5 284
51-60 50.5-60.5 | 48 60.5 332
6170 60.5-70.5 | 36 70.5 368
71-80 70.5-80.5 | 31 80.5 399

399

(a). Calculation of median: as N/2 = 399/2 = 199.5

199.5 is included in the cumulative frequency of third class. So, the third class is the median
class.

By formula,

N
M =L+ Z—xk =305+2225780 o 10 =305+ 1125
F 120 120

x 10

=305+ 225 w10 =305 + 222 = 30.5 + 9.95 = 39.95
120 120

(b). Up to 30.5 marks there are 80 students.
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120 students are from 30.5 to 40.5 (range 10 marks) marks.
30.5 to 35 =range 4.5 marks
Since, in the range of 10 marks there are 84 students

Hence, in the range of 4.5 marks (30.5, to 35) there are % X 45=12 x 45=54
Now total students up to 35 marks (Failure) =80 + 54 = 134
Percentage of failure = % x 100 = 33.6%.

Example (): Compute Q1, Q2 and Q3 from following data:

Class | Freq.

20-25 |50
25-30 |70
30-35 | 100
35-40 | 180
40 —45 | 150
45-50 | 120

50-55 |70

55-60 | 59

Solution:

Class | Freq. | Cumulative

Freq.

20-25 |50 50

25-30 |70 120
30-35|100 |220
35-40 | 180 | 400
40—-45 | 150 | 550
45-50 | 120 | 670

50-55 |70 740

55-60 | 59 799

e Tgd® @ @t @1 fAarer (Class determination of Q):
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N/4 51 a7t @ d=i omgfar # ued 2 99 v # Qq &1 19 wifAat BT 2|
Jaf N/4 =799/4 =199.75

199.75 fg<ia avf & W=l agfd | Sgrer qon ogyd 9 & GOl 3Mgia W HH § Al
T @ B G Sghy H e B I 35 — 40 fRAR aren o 7 i ageie A
AfeaeT &1 A Rerd 2 |

SeRil

¥_c
Ql =L1+4TXk =30+
33.975

dre: I8l C, ueM =qge® & o 9 Ugel arel o &I Aol Agfa der F yert Tqeied aret o
DI AT 7 |

fada agel® @1 Miftasm & o=t &1 feikor (Class determination of Q, or M):
N/2 R ot @ d==it amgfd # uedr € 99 o°f § Q, &1 79 Wi 8 2|

199.75-120 79.75

100

x5 =30+ x5=230+ 3.975 =

g8l N/2 =799/2 = 399.5

399.5 T i B WAl AT W G IAT UFH o P HeRll M W A ©§ AT
=g i o el agia # e 21 o 30 — 35 fAWIR @t @ H v =Aqedd &1 A
Rerd 2|

ekl
N

Q, =L+ 2 ><k 35+

399.5-220 179.5

x5=35+ X 5=35+4.98=39.98

Hﬁﬁ:uﬁc,@?ﬁﬁagﬁmmwﬁamzﬁaﬁﬁq%ﬁmﬁaﬁaﬁﬂﬁm%awF@?ﬁﬂ
Iqedd AT AfSIHT are ot @ gf ¥ |

T ageie & o &1 fAafRor (Class determination of Qs):
3N/4 o7 a7t &1 =l g 9 gsar & 99 a1 | Qg &1 A9 oA Bl & |
7t 3N/4 = (3x799)/4 = 599.25

599.25 dferd ot @1 HerRll Sgfd | SRl I WWiH 9 @ Aol Sgid W HH T M
aéaﬁa%ﬂaﬁm%ﬁwﬁaﬁaﬁ%—soﬁﬁwwaﬁﬁa?ﬁﬁag%aﬂw
Rerd 2|

el

3N
- € 599.25-550 49.25

Xk=45+TX5=45+ X 5=45+ 205 =

Q =L +
47.05
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dre: g8l C, qd agie & a¥f I Ugdl darel o ol Fadl aghd a2 F e ageie arel o
&I AT 7 |

Example (): calculate mean, median and mode from following data:

Class | Frequency

20-29 |5
30-39 |9
40-49 | 8
50-59 | 10
60-69 | 12
70-79 |11
80-89 |8
90-99 |3

Solution: calculation of mean:

Class | Frequency | Midpoint | F. X
) (X)
20-29 |5 24.5 122.5
30-39 |9 345 310.5
40-49 | 8 44.5 356
50-59 | 10 545 545
60-69 | 12 64.5 774
70-79 |11 745 819.5
80-89 |8 84.5 676
90-99 |3 94.5 283.5
66 3887
=\ _ Y FX _3887 _
Mean (X) = SF e 58.89

Steps for Calculation of Median:

First, we make the class intervals exclusive
Second, calculate cumulative frequencies
Third, conferm the median class

Finally, use the formula and compute the value of mediam

Class Class Frequency | Cumulative
Inclusive | Exclusive Frequency
20—-29 ]195-295 |5 5

30—-39 |295-395 |9 14
40-49 |395-495 |8 22
50-59 |495-595 |10 32

60-69 |59.5-69.5 |12 44

70—-79 |695-795 |11 55
80-89 |795-895 |8 63
90-99 |89.5-995 |3 66

66

Confermation of median class by n/2 = 66/2 = 33
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33 is included in the cumulative frequency of 60 — 69 class. So, it is the median class.

Now, from the formula

I¢ 33 -32
M =L+ 2 Xk =595+

F 12

x 10 =595+ = x 10
12

=595+ - =59.5 +0.83 = 60.33

Cuputation of Mode:

The frequency of fifth class is highest so, it is the modal class.

Note: agai® a7 &1 MR w1 & forg faweyor ARt &1 4 warT favar e =y |
By formula,

10 K =595+ —2

Z=L+
L ot 1, 24-10-11

X 10=59.5 + ? =59.5+6.66 =66.16
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gvus (Section)—s

s&1s (Unit)— 4 =Rt /fages & |0 (Measures of Dispersion)
sas o wuxar (Unit Plan)
5.4.0 Sg<¥9 (Objectives):
54.1. 9R= (Introduction):

542, JUfGROT & AG W SyAT/#7ewd  (Importance of the measures of
Deviation):

543 3 fdgem @ #i @ fa¥wawW (Characteristics of a good Measure
Deviation):

5.4.4. e @ wd (Measures of Dispersion):

544% fa@r (Range):

5.4.4.@. <R—agd® fawr (Inter-Quartile Range):

54.431. <e¥® fawdr (Decile Range):

5.4.4%. Areg 41 3t fdge (Mean Deviation):

5.4.47¥.1 WA / 3iRad fdge™ & oEr (Calculation of Mean Deviation)
54492 A fagee 9 &%= o g g Afa (Second Short Cut Method):
54.4¥3 U< fqgem Afd (Step Deviation Metod) & #red fa=e™ A -
54.5. 9919 fage (Standard deviation):

545%. ofdwra ot § yAM fdgem @ oEr (Standard Deviation in the
Individual Series):

5459, @fsa a1 waa ot § yo9 fdges 91 w9 (Standard Deviation in the
Descrete and Continuous Series):

5.4.6 ¥9 fage= 31 fagmar (Merits of Standard Deviation):
54.7 a9y =g (Miscellaneous Problems):
54.8 @ @ (Lorenz Curve):

549 g & we (Questions for Exercise):
5.4.10 Syarh geas (Usefull Books):
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5.4.0 35399 (Objectives):
TAFH IATT & AT P SURId 3T SIi—

o JHGHTAT & FHGI & foar &1 fafd= qmf & 9N 7|
54.1. 9R= (Introduction):

R TR A g Ugfa & Al & 3fia S0 4§ 3ifdhel & Fd=vl Bl JIT B o
Sl IRe faae™ &) AU & Sraid Jof § Afdbsl & AR BT FegI= {Har Sdr 8| dad
B ggfd @l Jml & MR W form war ol ymes a1 aras g Adhdr 2| SRR &
foTT ®ad <Y BT AT TERTS Bl AYRY S Bl YR BRI Bl 01T °7dd 8 Adhdl © |
Fifh TS ® TERIS B SHTE FHM Hal BT | 31 d¥e Bl S8 &1 :id arod= & |re
AT IMAHTH IR RATH ATYAM B STFGRT W1 Jgdqel 2| W | 981 oy o & forg
AU & FHDT BT AT b AT AT SHb AU H IT T W fARRG B IHBERT W)
JATITH 2 |

gR¥mTg (Definitions):

§i9al & AR, "ufdwer ual &1 fagerefierar @ wmg 7 (Dispersion is the measure
of the variation of the items) |

g9 T4 & & IR, 7 SUfdRT Al UER, Uh dwld oI & ga—Hg R I D
faemor srerar fawRraasr Hr & (Dispersion or spread is the degree of scatterness
or variation of the variables about a central value.) |

foge™ &1 |19 T a)e | fHIT SIar g—

foRYeT A19— 19 9He Aot @ UR, fa=Ror srerar fawre @ 719 fARuer w9 A0 @Y gt
(a5, 3, o Tg, X SNR) # &1 @ Ol © S 3MUfdxvl &I fFRUeT 719 FHad ¢ |

e A9— 59 Q1 A7 & ¥ e St # e @ gor wel gl § a9 faged @
e A9 S fBaT ST § | S9dT URE: el Ugid & Siurd A1 UfaRd & w9 H ad

forar e = | 39 fages gone (Coefficient of Dispersion) +t @sd 2 |

542. 3ufeRor & AT 1 SyMmfar/As@  (Importance of the measures of
Deviation):

JUFHROT BT AUl BT iR R AGeIRD SiiaT § BB STANT 2 | $Hd Hacd Aeforad
%—

1. 7eg & faggesigar 1 Aol s 5 soft &1 figes &5 8 @ 89 90 @
qreg @) favad-nadr aifde Bl 2 |

2. faacreficar & PRI &= @ oY SR— & & T9a! § fagcy giveRe
BT & A a1 & fofw g9a 1o Ae@gel 2| SeeRv & fog, Rk A
R <19 DI AY AT I Igd SATGT T HH B Siidd & Iy GaRTh 81 Sl © |
I ONE TEST | 3 & faaver # 31 SrIH=ar S &1 v 994 B |

O | A s 1 1 G | R g R o T o S (| G | e 1 G
faft=1 siftrt & | = e arelt sioft @1 w1 Rer (Consistant) #=T Simar 21
Iererv & foru, afe 1 RaenfSal &1 39 99 &7 3iad 999 & d9 o Raarst &1
fae™ &9 B8R a8 ReRr RacrrSl @91 SQw e Raenfsdl & g9 & 99 I
rIAwar &1 ST |
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543 @ fdgem & #ai @ f¥warg (Characteristics of a good Measure
Deviation):

IiRegeY ¥ fage™ &1 A1al BT HIHl e Bid | I SR faefalRad favwa g
Ez_

W vY ¥ gRART g1 =y |

TMOMT R H AR & |

ST fdaT AT W B |

SHP! T F S0t B T Feut BT SuET o

oo & §B fd gs AT AfT Bic Aia ot | AwIfaa & |
yfoeel & Searaesl ¥ REaH JAifad 8

T PRI START @AY BT ARY |

No ok b=

5.4.4. fage @1 |rd (Measures of Dispersion):
e &1 @ w1 frefafad @ —

fawmR (Range)

IR—=qY® R & (Inter-Quartile Range)
s fawR (Percentile Range)

<vHa fawr (Decile Range)

Ay fa=et= (Mean Deviation)

A e (Standard Deviation)

a1 g% (Lorenz Curve)

544% fawr (Range):

TR 3MUfHRUT & Fad IR Ud URMRIS 719 2 | FA THe Aol & 999 g3 IR Fad
BIC Al BT IR IR HEA 2 | T Sl & R R gRT Gud fbar Sren 2|

R =L — S (Largest value — Smallest VValue)

feR @1 wue |/ fawR qone (Coefficient of Range) &1 A

L-S _ Largest Value - Smallest Value

Jwr o (Coefficient of Range) =

L+S Largest Value + Smallest value

fovaR &1 |19 BT AE=fRId SeERor ¥ W fhar a1 2—

Example: Calculate Range and Coefiicient of Range fron the data given
below: 12, 14, 16, 18, 20, 22, 24, 26, 28, 30

Solution: The Largest Number is 30 and Smallest Number is 12
So, R =L — S (Largest value — Smallest Value) =30 — 12 = 18.

L-S _ LargestValue - Smallest Value _ 30-12

( Coefficient of Range) T L+S Largest Value + Smallest value 30412
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=18 - 0.428 =42.8%
42

5.4.4@. <R—agd® fawr (Inter-Quartile Range):

Tz 3t far 21 39 1L.Q. R. g1 gfud fosam <imar 71 St o f=foled 93 @
ERT &I ST &—

IR =Tgede fawr (Inter-Quartile Range)
= Q3 — Q; = Third Quartile — First Quartile

Q3-Q1
Q1+ Q3

agd® fage (Quartile Deviation) am 3rg <R aged® fawr (Semi Inter Quartile
Rane):

e e qog agefe iR uem ageie @ R &1 AT BT & gAfoly 390 31g IR
IgdF fadR N H'T AT 7 |

(Coefficient of Inter-Quartile Range) =

—Q3-Q1
Q.D.= %3
Q3-Q1
Q1+ Q3

wgef® faaer quie (Coefficient of Quartile Deviation) =

a9 fawar (Percentile Range):

Ig I NiR¥E [IRR &1 8 e w9 ¢ | S99 P. R, & i@ fear Smar g1 s9a1 91d -
& foy FrfaRad g3 &1 IRRT &R o—

Percentile Range = Py — P10 = (90" Percentile — 10 " percentile)

P90 - P10
P90 + P10

Coefficientof P. R. =

54.4.7. <¥Ma 3w (Decile Range):

Tg fl U@ @i fRaR 21 39 D. R. gr1 gfed foar smar 8 | s|a! o fafaRed =
& RT BT SRl 8—

TvMa fawar (Decile Range) = Dy — D; = Ninth Decile — First Decile

D9 -D1
D9 + D1

T faar Tones (Coefficient of Decile Range) =

5.4.4.9. 91 41 3ia fage™ (Mean Deviation):
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7y fdge ol =g ugfd & 49 9 Aot & @0 gdf & fa<e=l o1 sfid 8iar © |
DT IO A, HIRIHT AT 9gold W fAged dd) AT S AHAT B 1 39 dRE W g9
RIERGIERSI R

e & 3iad faerer (6X)
AfgHr ¥ sfad fage (M)

9gad 9 3 fage T (62)

<tef, § — Small Delta & IUETAT BT 21ER B |

9T TRE 9§ 7Y /A [dEer i @l [dged 3R i Ugfd & U @ w9 H ad
feam ST 8—

Ay 9 3 faed &1 e = 2

>i| £

AftaeT ¥ oivd fages &1 qunie = %M

Sgad ¥ Sia fages &1 Ui = &

z
5.4.473.1. Ar /3iva fages & vEr (Calculation of Mean Deviation)

AT Hewrd Ygia Bl b v [fdEd @g @ st & @l el & fageri &1 sid 8
A1y et pedldl & | Ared fa=e 9d &= &1 ufhar frefeRad g—

o [YH H= Ugfa & fbdl v A1 (Mean/Median/Mode) &1 =39 &_d
=l

o TINT AT W SO & WA UGl BT RUST fdae = &_d © | FRUeT A= A
®acl UGl & A ¥ G DI AT B B | IAD IAAD T RONHD =] Bl BI$ ad
2| Rl & | MM B R g [dged IR 8 A | s etd g @
A fl T B A ©

o TIMWT AT A AU & IHKT UGl & RUT faureEl & AT W Ul bl ARAm |9
IR 3T T PR o = | T8l 4 9y Ao wean © |

Ay fage @ ToET yoe Af &R oy iy | faar s -

gaer Afar (Direct Method):

Ffgard ooft 7 goaer AT | 7 a1 7o a1 EfeRad Seeve 9 W fhar Tt g
IRV T Iy FHal | ARy fge™ 3 o R |

X =20, 22, 24, 26, 28, 30, 32, 34, 36 38

Solution: wdyer SwRiad Soft &7 ARy ST A B |

X — Z_X — X1+ X2 +X3+-+ XN)
N N

_ (20422+24+26+28+30+32+34+36+38) _ 290 _

29.
10 10

210



3Tl =ROT 8, o1 Areg ¥ A D e} o1 fIwe A dNd o—

aeg ¥ fmem (X - X) & x (Small X) grr gfea far <imar 21 fagemt & frYg w9
Pl A B B oI S aFT dRB H AR &8 il Sy 2 |

Ixil = 1(X; — X))

Ykl =2 1X — DI =1Xy — | +HXz = X))t [Xn — X))

= (20 — 29)| + (22 — 29)| + [(24 — 29)| + |(26 — 29)| + |(28 — 29)|
+1(30 — 29)| + (32 — 29)| +[(34 — 29)| +|(36 — 29)| + (38 — 29)|

=9+7+5+3+1+1+3+5+7+9= 50

e frer (Mean Deviation), (6%)= 2 = 50/10 = 5.

N

7e1 9 fdgem @1 oniw (Coefficient of Mean Deviation)

8X _ 5/29 =0.172 = 17.2%.

X

Gfed a1 gaa Ao ¥ 9rg fages &1 7o fafer

Gfed Sl § dad Ug oI 3R I9@! AT <1 I8 & Sididh |ad 2o § @1 & 7
I3l 31 T qou &I S8 SRIATA a1 S1a1 & A9 fha aF1 # F9+9 81l 7 |

Mass Midd | Freg. |dy= F dy (X — X)| |FIX — X)]
(kg) Point| (F) | (X-A)
(X) A =67
6062 |61 |5 6167 = -|-30 ||61-67.45)| |5 x 6.45 =
6 = 6.45 32.25
63-65 |64 |18 6467 = - |-54 | |64-67.45) |18 x 3.45 =
3 =3.45 62.10
66-68 67 42 67-67=0 |00 |67 -67.45)| | 42 X 0.45 =
=0.45 18.9
69-71 |70 |27 70-67=3 (81 [|70-67.45)| |27 x 2.55 =
=255 68.85
72-74 |73 |8 7367=6 |48 ||73-67.45)| |8 x 555 =
=555 44.4
N= SFd, -
e zFd > FIX- D)
100 =226.50
T B G W,
(X) = A+YFd/3F
= 67 +45/100 =67 +0.45 = 67.45
e frrert (Mean Deviation), (6%)= 21X X = 596 501100 = 2.265.

77 ¥ faged &1 s (Coefficient of Mean Deviation)
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8% 2 .265/67.45 = 0.0335 = 3%.

%E:Wﬁwm@ammagam$mmmﬁqmﬁammawﬁamﬁ
TUET B ST HHA B |

54462, g /3Nad fdge & oFT (Calculation of Mean Deviation)
ag Afd (Short Cut Method):
o = A # T Ul HIEI BT TUET BT S B
e UG 9¢ Al & g Hedl Bl T 9FN H dfed B |
A H 99 U Jl Bl X, 3R 71 & BIC U JeAi bl Xp W Gfd & 2 |
S AR X, 31 Agfedt o F, @ X, @ safoal & Fp 9 gfaa #%a g

A SR & U I iR S AGRIAT S I[UNHA BT NS ST INT Y, Fa Xa T
Y Xy X, 91d R B

ffafed G &1 T ax Arg fges s wR o 8-

6)?: Z FaXa ‘Z l'-"bXbI\; (Z Fa_ Z Fb) X

HIfegeT AT 98P U fdeeld S PR & Y I H A B SN AIfeIdl AT 98D Bl
TANT R 2 |

6~M — ZFaxa ‘Z Fbxbl;(z Fa_ZFb) M

6Z — ZFaxa ‘Z FpXp _(Z Fa_ZFb) Z

N
g AT | w7 feem sa & @t ufshar a1 Frefole Saevor & W faar T 5—
Mass (kg) | Midd Freq. dy = Fd« |FX
Point (F) X-A)
(X) A =67
60-62 61 5 61-67=-6|-30 |305
63-65 64 18 64-67=-3 |-54 | 1152
66-68 67 42 67-67=0 |00 2814
(X=67.45) | Y F, =65 S FoXp -
4271
69-71 70 27 7067=3 |81 1890
72-74 73 8 73-67=6 |48 584
ZFa =35 ZFaXa =
2474
N= S Fd,
YF= 100 = 45

T D g 9,
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(X) = A+YFd/3F
=67 +45/100 =67 + 0.45 = 67.45

Y FaXa -y FbXb— (Y Fa— Y Fb) X _ 2474-4271-(35-65)67.45 _ —-1797—(-30)67.45 _

6}?: =
N 5 100 100
—1797+430%X67.45 —-1797+2023. 226.5
= = = 2.265
100 100 100

5.4493. ey fage F1d9 &1 @ A &g AT (Second Short Cut Method):
U Bfeqa A AfT W Head |
9 fafr & eraefa frfaRaa fard @ Sl 8-

o Y Bld UG Bl IH AU DI T bR & O A fd=rer™ 9i1d BT & |
o O @ FAMC B ATAR Ud Bfcad 7 (A) TF & 2 |
e 3H Picud AT A SN & |l Hedl BT FRUeT =R / faeret

S B & |
o 3 FRUS fIgrel &1 e dodaied AGFdl | IO Fxa I AT 3. F |dx| s
A 2|
o Y | AP I dTel UGl Bl AT BT AN Y, F, TAT A0 H HH e del UGl
@1 AgfaRl &1 AT Y Fp, | R R |
o # fferRad G &7 TN Ra A g™ &7 ST &R ofd 8—

5% LEldalt C-MEFy- )

die: R A fd<eE & SHE AfegeT fduee A1 9gad faaed S wRAr 8 df g Ao
AT B SIS AABT AT IgAd BT YINT fHAT S |

gﬂﬁfﬁﬁwﬁamaﬁmmaﬁmaﬁﬁwﬁrﬁmwmwﬁmw

Mass (kg) | Midd Freq. |d,| = Fld,|
Point (F) (X — 4)]
X) (A =67)
60-62 61 5 61-67= 6| 30
63-65 64 18 64-67=3 | 54
66-68 67 42 67-67=0 | 00
(X =67.45) | L Fp=65
69-71 |70 27 7067=3 |81
72-74 73 8 73-67=6 |48
Y F, =35
= > Fdy
YF= 100 =213
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LF|dx|+ (X—A) (X Fp— ¥ Fa)

5X=
N

213+ (67.45-67)(65—35) _ 213+ (0.45)(30) _ 213+13.5 _ 226.5
100 100 100 100

5.4.4¥.4. 9 fagem Afq (Step Deviation Metod) & wrea fdge= s@ wm:
9 AT # SWIad Ay B 1UeTT Th =RT IR g ST 2|

o U UMY # wfoua Arw ¥ fof v U gl 9 e MREd | 9 90T qaw
foRver ug fagem, |dx| = |dx|/c sa &xa €1 9=, ¢ T f¥ad dw=i ? |

e 3@ T FMRUA Ug fagei & S9@ THdRd AER™[T | IO dRD IFHT I,
SF|dx| s o §1

o HAEY Y A& HeT dTcl UGl Bl AMGRRAT BT INT Y, Fa T1 A1 ¥ &H Heg dlel Ul
@1 3gferat & AT Y, Fb 91d axd € |

o 3 # fHfeIRad G &1 YA FRe ARy fdge B ST IR o B

§i= SFldxlCt R-M)(EFyp=3 Fa)

6X= = 2.265.

N
SRITd IMERVT BT U8 Fga Afd & 59 @< 4 s fovar T 32—
Mass (kg) | Midd Freq. |dx| = |dx| = zF |dx|
Point (P |(X — A)| | |dx|/3
(X) (A = 67)
60-62 61 5 61-67=6 |2 10
63-65 64 18 6467=3 | 1 18
66-68 67 42 67-67=0 | 00 00
(X = 67.45) | ¥ Fb=65
69-71 70 27 70-67=3 |1 27
72-74 73 8 73-67=6 |2 16
Y Fa =35
SF= 100 Z Fldx
=71
Si= Y Fldx|.C+ (X-A)YE Fp—Y Fy) _ 71x3+ (67.45-67)(65—30)

N 100

_ 213+ (67.45-67)(65-35) _ 213+ (0.45)(30) _ 213+13.5 _ 226.5

= 2.265.
100 100 100 100 65

54.5. 7919 fa=re (Standard deviation):
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gAY fage &1 fdeR 1ol fiesd= (Karl Pearson) =1 1893 # faam orr| a8 fodt soft o
e &) a9 38T HIY AT S © | SHHT YANT UH: B8R oRE &) UR&GIRI & Sifd &
fore fovar Siar 21 g8 e &) a9 914l & 9" Ae b WY H WfUd 2| g9fan o

A% a1 A fa@es (Standard Deviation) @t SiTar 2|

gy faeee @ T dad Aeg 9 fges gRT ed R Siar 2 1 uHe fageH, A 9
Ao & qf & & f=emi & 97 & i\a &1 w¥iga gar 21 (Standard deviation is
the square root of the mean of the squared deviations of the items measured from
the arithmetic mean)

g A | foy Y IR Uel @ fagemt & AT IR 8 I & | gafere e T @
o & ot famedl @ o &1 9AnT fHar Sar § | vEW fages & o (Small Sigma)
gRT qfad far ST 2

Me: foeft goff § w9 fere™ &1 &1 99 ®49 291 I8 <iar § 5 9o & sftierer ual &1
g A & 727 ¥ 2| 9o fAuRd YA fa=e™ &1 e a4+ g8 <uifar & % S § ua)
&1 faERg 7y 4 R R TP el B

g9 fa=rer= qonies (Coefficient of Standard deviation):

Q1 FHS ATARIT H UfBRU B oI B+ b oy yag fa=rer @1 |nfere A (Relative
measure of stsndard deviation) Frerenr SIar 2 59 wag fa=iel= onie wed © | UE™
fae 5 Ay | ART SR Y9 fa9red ol SiTa fhar ST 2 |

vy fa=er e (Coefficient of Standard deviation) = o /X

g fages & orr (Calculation of Standard Decviation):

545®. wfdama St § w9 fgem @ womr (Standard Deviation in the
Individual Series):

(i). g Afa (Direct Method):

g AT H 2ol & URMe ug gl (X) & T & & gRAe fhar S 8 a9
fFrafeiRed I3 & U gRT 991 fa<els &1 o1 &1 Il 8—

_ o Npxr-gx2 _ px2 Ex\ . o
o= / ~ —\/N (N) oref, N oal &1 @ 2 |

(i). smorcger ar oy Afa (Indirect or Short-cut Method):

Jgcger Afr H ol & RS U Hqedl & uRaida wai (X, dy, dX) &1 g% fdBar S
2| o8, X = R 3ifds, A = dfead wred, den C = 318 ReR 3@ 2|

Juder 1 oy AT # Aol & URMM™S Ul $ SHTE aR<fde Ad AT Hieud Ay I faerer
P WIN HRA 7 | dfas Jreg | fdged a1 (X- small X), sfeqd arg | =es a1
(dy) & T URMRS Fedi & dfeud A 9 U fge & (dX) ¥ gfad o=d 2| 98,

X = (X-X) ug qeui &1 A ¥ famer, qon
d, = (X- A) 15 qe@i &1 Hfeda wra | g, 21
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d, = (d,/c) ug el &1 Bfeud 7 | ug fame 5|
Wl C TP ReR 3k 2|
B 39 fgemt &1 a7 v A1 Yx?2 Yd2 @ Y d2 snd exd € | sraa: EfaRad gt

BT AN Hb YHTY fa=rer &1 70T BRd 28—

(a). et e 1 fere @ @ A, o= (B
(b). wfeua Arem I fae= o1 <=m 4 93,

2 2 2 2
":\/Nm - () :\/de _ (B

N N N
(C). Bfcaa wred | ug fa=re @1 a2 9 93,

12 _ N2 12 /
a:cx\P2@ d) :cszm - (2%
N N N

S1ef, N ual & d=a1 & |

Example: Calculate the standard Deviation from data given below:

X =20, 22, 24, 26, 28, 30, 32, 34, 36 38.

N = 10.

yge Afd # oot & uRfve 95 gaai (X) & SO &1 & sada fear Sirar 8 den
fFrfeiRed I3 & WA gRT 991 fa<els &1 o1 &1 Il 8—

2

o= /w :\/K—(Z—X)Zﬁﬁ,Nqﬁaﬁﬁ@T%I
N N N
X2

X
20 [ 400
22 | 484
24 |576
26 | 676
28 | 784
30 | 900
32 |1024
34 | 1156
36 | 1296
38 | 1444
YX = | ¥X2 =
290 | 8740

2 2
o= - G ()
= /874 — (29)2=/874—-841 =133 ~5.744
et e & v e @ o
ardfas A | gHY fameT Y o
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Solution: Hdyem SWied A ST qEF AT B 2 |

7 = YX _ (X1+X2+X3++XN) _ (20+22+24+26+28+30+32+34+36+38)
- N N - 10

22 =29,
10

X [x=(X-X) [x

20 (20-29) = -9 | 81
22 | (22-29) = -7 | 49
24| (24-29) = -5 | 25
26| (26-29) =-3| 9
28| (28-29) = -1 1
30| (30-29)=1 |1
32| (32-29)=3 |9
34| (34-29)=5 |25
36 | (36-29) =7 | 49
38 (38-29)=9 |81

X
=330
_ yxz 330 _ _
G—\/N = F—V33—5744

s U B o1 o=y faftrt 9 (pfedd Arm 9§ fgem Qf qen sfouq a9 ug Rwe™
AfT) I A1 B fHar ST Fear 2 | TAd RAfT # IR F9F BT A1y |

5454 Wfed 3R waag oft # vy f=ew @t wm (Standard Deviation in the
Descrete and Continuous Series):

Gf$a ok waa SiftEl # ug qeal ot sngfodt ff & <&W 8 o R A # 1 W g9
SIS

(i). weger Afa (Direct Method):

e \/NZFXZ QFY* \/ZFXZ — (B) o, N o @1 v 2

N N N

(i). smrcger a1 e (Indirect or Short-cut Method):

(a). ar~afae wea W fames & <w 4 93, 0 = i

N

(b). wfeaa arem & fgem o <2 4 w47,

_ |NYFdi-(3Fdy)? _  |gFdZ  (3Fdy)?
B N B N N
o= | PR )
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(c). wfeua #rg | U fagem A <wr # 47,

NYFd,’—(XFd))? Fd,’
azchZ L~ (zFd}) :CX\/Z v

N N

oigt, N usl & 9 &

I\ 2
(5°)

Tad 9 ¥ gAY " & ToHEr o fAEfoRad Serevvr ¥ e fHar T g—

Mass (kg) | Midd | Freq. |FX |[X* |EX°
Point | (F)
(X)
60-62 61 5 305 |[3721 | 18605
63-65 64 18 1152 | 4096 | 73728
66-68 67 42 2814 | 4489 | 188538
69-71 70 27 1890 | 4900 | 132300
72-74 73 8 584 | 5329 | 42632
N= SFX YFX2
YF=100 | 6745 455803
yoae Afa (Direct Method):
2_ 2 2 2
o= \/NZFX (TFX) :\/sz 3 (ZFX)
N N N
_ |455803 67452
_\/ 100 (100)
= ,/4558.03 — (67.45)2
=+/4558.03 — 4549.50
=+8.53 = 2.92.
e g ¥ free S g g e
Mass | Midd | Freq. dy = Fd, [x= [X° Fx F x°
(kg) | Point | (F) (X-A) (X-X)
(X) A =67
60-62 | 61 5 61-67=-6|-30 41.60 | -32.25 | 208.01
-6.45
63-65 | 64 18 64-67=-3 |-54 11.90 | -62.1 |214.24
- 3.45
66-68 | 67 42 67-67=0 |00 0.20 [-18.9 |8.50
-0.45
69-71 |70 27 70-67=3 |81 6.50 |68.85 |175.56
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2.55
72-74 | 73 8 73-67=6 |48 30.80 | 444 | 246.42
59.55
N= > Fdy 00 852.73
SF= 100 = 45
™ D G

(X)= A+Y Fdy/3F
= 67 + 45/100 = 67 + 0.45 = 67.45

’ZFXZ 852.42 — /—8 524 ~2.92

Hfeud g ¥ fageq AT gRT 99 fage™ &) o

Mass | Midd | Freq. dy = Fdy | dx? | Fdx?
(kg) | Point | (F) (X-A)
(X) A =67
60-62 | 61 5 61-67=-6(-30 |36 |180
63-65 | 64 18 64-67=-3 |-54 |9 162
66-68 | 67 42 67-67=0 |00 00 | 000
69-71 | 70 27 70-67=3 |81 9 243
12-74 | 73 8 73-67=6 |48 36 | 288
N= SFd, 873
SF= 100 = 45

_ |NZFdi-(3Fd)? _  |gFdi  (ZFdy)?
B N B N N
o= - )

\/ﬁ — ()2 = /873 = (0.45)? =873 - 0.20

100 100
= Vv8.53 =2.92.
Hfeqd ard | 9 e A gR1 v farem @) wTor:
Mass | Midd | Freq. d, dx- |Fdx | d%x? | Fdx?
(kg) | Point| (F) (X-A) | (dc)
(X) A =67
60-62 | 61 5 61-67 =| -2 -10 |4 |20
-6
63-65 | 64 18 64-67=|-1 |-18 |1 |18
-3
66-68 | 67 42 67-67=00 00 00 |00
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0
69-71 |70 |27 7067 =1 27 |1 |27
3
72-74|73 |8 7367=|2 16 |4 |32
6
N= SFdx F 2
SF= 100 =15 97
Hieqd AT | IS Fgeq o T2 A G,
\/NZF d,>—(TFdL)? \/ZF 42 (YR
o= cX = ¢ % — ( )
N N N

=3x |22 - ()2 =3x,/0.97 — (0.15)2 = 3 x v/0.97 — 0.0225

100 100

=3Xx+0.948=3x0.973 =2.92.

5.4.6. 79 fdge @ fagmarg (Merits of Standard Deviation):
3rafhRor o fafi=r w1t # g fgee ados A 2 | 39! favrany fefalaa € —

(i). veTg fage 3rafdReT & a9 IUIS 19 % |
(ii). 39S TOET H SO0 & T UGl BT SYANT BT & |
(iii). 78 ufore & SaEe & &8 gAIfd 8T 2 |

(iv). e wifgery faeryon (vadr vd gyeide &1 @1, weae o, W Jmgfd
faazor, ganfe ) @ s AEayel IUART BT 2 |

(V). &1 a1 31 ¥ 1 Sl & yA fogel o dgad Sofl &1 wa a9 = fbar s
AHT 2 |

(Vi). &1 a1 &7 ¥ g SRl & el B o BRA @ oy wE fEe [oie a9l
IWYFd A9 % |

54.7. fRy ww=ag (Miscellaneous Problems):

(). 31eTT ST ST BT FeATdR a1 FYad o BT JAY fderel= | B |

Ife, o AR e ey, yarg faged R el &1 Gar 91 8 df 39 94 Bl Aelax
N g1 2o w7 gAY fges ffaRad g3 9 s fear siar g—

o= \/N10-1+N20-2+N30'3+ +NKO'K+N1d%+N2d% +N1d§+ NKdIZ{
N
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¢ = Ny X{+Ny Xo+N3 X3+ ..4+Ng X
W,Xz\/ll 221\?3 K AK

dlz()?l')?);dzz()?z'X);d3=()?3'X);...;dKz(XK'X)
X1, X5, X3, ..., X v SRl & wen @ qen X Agad 5ol &1 ey 2

o = dgad sofl &1 ga fa=ers d=m N (N = Ny + No+ N3+ . +Ny ) §gaa ot  uai
B T B |

o, = UIH S BT yAT fager aem Ny, verd sl @) §@ 2|
o, = fgaa 2oft &1 ya fmes gen Ny, feda ooft a6 dwer 2
03 = i ool &1 gag fgres o N, Jarg sl @ d@ 2|
ox = K"l &1 o R & @om Ny, K™ sl &) e 2

(ii). v fage & ot @ yaRor (Varience) sed €1 WRRU &1 02 gRT gfd faan
ST B

(iii). RoT Y A9 @& g AwS &1 HeeH (Sheppard’s Correction for variance):

ABS BN AN o7 fd 3ffbs] & qHidRor & HRO YA fAFe= @1 T H o Ffe
(Groping Error) a1 oI € 591 R o @ forg =i fmforRaa g fear 28—

g TR = FiHa Afdmel A S TR - C2/ 12

Sigf, C a7 &1 fawR 2 |

Are: am gRRefoal # 9w & A &1 gART 78 far S 2|
54.8. @1 a6 (Lorenz Curve):

Example: Construct the Lorenz Curve from the data given below:

Income (X) in Rs. | 100 | 200 | 400 | 500 | 800

No. of Person (F) {80 |70 |50 |30 |20

Solution:

X CX |%ofCX|F CF|%ofCF
100 100 |5 80 80 |32

200 300 |15 70 150 | 60

400 700 |35 50 200 | 80

500 1200 | 60 30 230 | 92

800 2000 | 100 20 250 | 100
xX= xX=

2000 250
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120%

100% AA
80% / /
60% .
/ / e Seriesl
40% / /
20%
0% M

0% 20% 40% 60% 80% 100% 120%

54.9. R (Summary):

foarer a7 JUfbRoT B AUT gRT THGHTAT H UGl & fAvaRTd &7 &9y fhar Sar g1 g9
Ps AU H T yHY faue= G99 30T T oAl & | S9hT SUART URGI-NsI & Sid &
g oY far Srdr 2| oiNST 96 & gRT 31 & fIdRor | SIFATdT &1 Sird &l Srdl 2 |

54.10 3T @ w1 (Questions for Exercise):

1. <1 ot 2, 5, 8, 11, 14 TAT 2, 8, 14 B |
. QI BT AL S B | SIN; 8, 8
9. Sl BT JEROT M BN | STI]; 18, 24
T DT Y AT ST DY | IIR; 8
o, Sl BT YT TR S PN | S1R; 20.25

Ie: 999 fdae™ @ a7 B TEROT Bed © |
2. - feu v drferdr W Ay 3R Y19 fage & 0T & |

X: 70 74 78 82 86 90 94 98 102 106 110 114 118 122 126

F:4 9 16 28 4566 85 72 54 38 27 18 11 5 2

BN AT—95.97, YUY fa=ara<i—10.47

3. (a)—18.2, (b) +3.89, () - V2, (d) 0, (€) 4 - 2.36 - 3.52 f=Ver &= ST Y |
S*— () 18.2, (b) 3.89, (c) 1.414, (d) O, (¢) 1.88
4. g ™ & TaA=R oot RadT uger g a 9 9= 3faR d & SEdT yHg

ﬁaaﬁ\/%(nz—l)dzgﬁ“ﬂlaﬁnﬁa%w%‘l

5. ﬁﬁw%‘{?‘ﬁg, 3,8 8,9 8 9 18 &I Ay fduae IATd BN |
6. U U ffpel W Ay faga= 3R Y99 fAae= =d & |

Class Frequency
700-799 |4
800-899 |7
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900-999 |8

1000 - 1099 | 10
1100 -1199 | 12
1200 - 1299 | 17
1300 - 1399 | 13
1400 — 1499 | 10
1500 - 1599 | 9

1600 - 1699 | 7
1700 -1799 | 2
1800 -1899 |1

SR— g 1250, YA fAae 258.5

7. BHAIRAT & A9 Wl BT AMHR, Fd 9d= a1 g9 e waer Ny = 50,
Nz = 60, N3 = 90; , Xl = 113, Xz = 120, )?3 = 115 aAar 51 = 6,
g, =7, 0, =8 2| Ry v I ¥ Hgad Ay MR Hgad yH fage g e |

IR— WYad A 116, WIad YAY fager 2.872
8. fohe & a1 Raenfsal gRT 10 uiferdi # §9R1 7Y <Al &1 faavor F=faRad g—

A:32 28 47 63 71 39 10 60 96 14
B: 19 31 48 53 67 90 10 62 40 80
SHH A B Raerst @ Wo § Rerar (Consistancy) |

IR— Rgarst A &1 fage [oiie &0 8 sufory Rearst A @ 9d # Rerar g1
9. foU v WH®I | YA faaet= Sd de—

Class | Frequency

60-62 |5
63 -65 |18
66 - 68 | 42
69-71 |27
/2—-74|8

IR— YA fa=rer = 2.92
10. U® ifa &1 ST &Y 3y axaHT feaRaa arferdt 7 & W ¥

Age No. of Person

0-5 39

5-15 |91

15-30 | 122

30-45 99

45-65 | 130

65-75 |50

75-95 |28

SURTGT dTferdT & IMR W A=fIRad g+l &1 g & |

. SERIT BT AT 3G ST B | IR— 36.66 a4

W, ST BT YATT faorer= Sd X | S9R— 23.14 9§
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. 3ifwel &1 smua ferm (Histrogram) 9m |

. sl &1 A H ¥ Af¥d ygfa &1 Fol mafa 9% 991 |
S, ST B HIRIHT IATY A PN | STR— 34 T
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Anderson D. R., Sweeney D. J.,, Williams T. A. (2011). “Statistics for Business and
Economics”, Eleventh Edition, Cengage Learning.
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gos (Section)-5

s®% (Unit)- 5 gga=y td gaig@= (Correlation and Regression)

go1s B v (Unit Plan)

55.1.9R=g (Introduction):

5.5.2 |ERYT X¥a ws—wwy unaw (Simple Linear Correlaton) @t gfe:
553 WE—awy Uie 3 bR (Types of Correlation Coefficient):

554 9% 9wy unie &1 dEr (Limit of CorrelationCoefficient):

555 "8 |y uie o1 orAr (Calculation of Correlation Coefficient):

5.5.6 TEEwY Uid BT AF -1 T + 1 & &= # <gar &y (Proof of the value of
correlation coefficient lies between — 1 and + 1):

557. Tfipa oifpel @ wewsy unie @1 oEr (Correlation Coefficient from
Grouped Data):

55.8. Blct (4G & A8 Twe Ionids (r) o arfea sira (Tests of Significance):
5.5.9. BTct IS & 8 G Unas () 3 7o | w=are Ffe (Probable Error):

5510. ¥ A & w§ ¥y e @ fwmand (Characteristics of Karl
Pearson’s Correlation Coefficient):

5.5.11. ¥ W&y o o drg (Limitations of Correlation Coefficient):
5.5.12. Hife w8 ¥y uns (Spearmam’s Rank Correlation Coefficient):

5.5.13.9wTAE fazemor (Regression Analysis):
5.5.14. FOE FHaRel @& 9HR (Types of Regression Equations):

5.5.15 YRg@w Ui fagemor (Linear regression Analysis):

55.15% a1 /fg=R Raw whwmm= (Simple / Two Variables Linear Regression
Analysis):

55159 WE—TwY UNe AR WHwWHE e & 9 w9 (Relationship between
correlation coefficient and regression coefficient):

55.15.7. faior qonie (Coefficient of Determination):
5.5.16. Ig—=g T faversor (Multi-Variables Linear Regression Analysis):
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5.5.17. TG—aNT UATWHA FHHIOT AR Ig—=_ He—awy ons a1 7orm (Calculation
of Multi Correlation Coefficient — R):

5.5.17.%: feiRas Torie (Coefficient of Determination):

5.5.17.8: wefda feiRe oiie (Adjusted Coefficient of Determination) - R?
5.5.18. TiOv A il @1 fadward (Properties of Regression Coefficients):
55.19. 3RRg® weiiwra @ (Non Linear Regression curves):

5520. YR fawewor &1 Ag@ ar SwaRT (Imprtance or Uses of Regression
Analysis):

5.5.21. 3FA &I wfed (Power of Forecaste):
55.21.%. 3 ¥ I & wa (Sources of Errors in Forecaste):

5.5.22. SaTevl § G (Learn by Example):
5.5.23. 3 & U (Question for Exercise):
5.5.24. Syt geaa (Usefull Books):

55.1.9R=a (Introduction):

I TP gd & ARl (S Ygfd @l A, ufdRer o JU gaane) § Udd == (Uni-
variate Data) &1 fageror far a1 g | adam oemes fg—=r (Bi-Variate) I ag—=r
Jfel & favelyor | W 81 Uk &1 a1 &1 | (If¥F =R U # 9wfRd B ©
Ae—awy favermer @Rl @ 99 & Ul Wl @ fawn iR Wiedr @ AU Rar g1 o
FHad q W D 4 > Gl F e fhar Sar § 99 39 W Waw a5—awy
(Simple Linear Correlaton) @er Siar 21 S &1 9 310® =Rl & 49 & gl &l
e fhar Sirar @ o9 g9 9gielt M@ wg @y (Multiple Linear Correlaton)
HET AT 2| W @ G Ae—FY Bl A9 IRA D oIy Ae—FwY IONd BT T BT ST
g |

5.5.2 RV ¥Ras Ts—ww=y unaw (Simple Linear Correlaton) @ gafe:
3 AT Q1 ¥ I TR o H M @RE & 9T g Hahd 8-

(i). sro® wg— wwy (Positive Correlation): <@ &1 a1 a1 9 31fdd =R M09 H Udh
g feem # gRafid 810 § 9 =R & 919 g9 cAs Ag—aw e Ul 9T & | 39 G ¥ Udh oW
BT HH Tl 8 A TR W P A W gedl § dUT $9d AT O U =R BT A uedl ©
T §AY TR AM 41 "edl © | SQeRY & oy, gfd iR PMd aMi Ue B fawm H uRafid
B € | 39 aRE & ARy & mfafad fam # geiar war 8-
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dferer s (5.5.1): & =R & g g

X Y

12 30
14 34
16 35
18 36
20 38
22 40
24 42
26 43
28 51
30 55
32 57
34 60

for @@ (5.5.1): @ =R & qaqE Jeul & faeRe R

70
60 L 4
¢ L
50 *
>
L g
g Y3 4
E 30 L 4
20
10
O T T T T T T T 1
0 5 10 15 20 25 30 35 40
Value of X

(ii). o |g— wwy (Negative Correlation):

s ds— wwyg (Negative Correlation): S/ 1 a1 a1 9 1f9® @R M0F H o gy
& faudig feem & uRafda 8 € 99 =Ri & 99 FRoTHd Ae—gw e U1 Sdl 8| 59 g9
H UP TR BT AM /T 961 & Al TR R BT AM /H{ed TSl & JAT 59 (R 59 b
TR P AF °Sdl & 99 A TR BT A4 91 & | I&ERYT & oIy, AW IR dHd aFl Uh
TN & AT feem ¥ uRafdd 8 €1 39 ke & 9wy &l FEfoiad o #§ geriar =
3
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dferer s (5.5.2): &) =R & qaqud g

X

10
12
14
16
18
20
22
24
26
28
30

fera @ (5.5.2): &1 =R & T Jeal & faeRe R

Y

60
50
55
52
62
42
50
35
30
32
25

60

50

40

30

20

10

0

0

10 15

X

20

(iii). wg— ww€y 31 3@ (No Correlation): &1 &1 Fi =Rl § 4Raaw & &= iy
FrafRerd \awy (Systematic Pattern) =€ faiRa & orar g1 igfd <M1 @) <9 /@dd
wU ¥ gRafda Bd € | Sl @ oy, fadl et # 3RT @ S iR fet wreR # el
D =T B drE Py AR el G- AT & | U Reafd # SF R & dqedl gl @

faerme o uRe fa=g (Origin) @ oYUy R ®U gROT AT & |

dferet w@&m (5.5.3): ¥ oI & aqEE Io

X

10
12
14
16

Y

60
41
62
42
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18 62

20 42
22 50
24 60
26 45
28 32
30 52
fera wr (5.5.3): & = & T qedi & faeRe
70
60 o~ ¢ o o
50 ¢ 2 2
40 . ¢ o M
S
30 ®
20
10
0 T T T T T T )
0 5 10 15 20 25 30 35
X

5.5.3 Ts—w Ui & UHR (Types of Correlation Coefficient):

HE A=Y UME & AT Q1 A NS W & 49 ARl B I vd wiedr o JY bRam 2 |
TRI B F&AT & YR W A TRE D AE—AwE UID! BT TN DI Sl 5—

(). yger a1 wxe1 |8 9=y quie (Direct / SimpleCorrelation Coefficient): wie
®ad & TR B I FE GWY YONH B UM BT S § Al SH YIS AT Ol 08 qH Y

TUNd FHEd & | 39 gRT g e S 2

(ii). o1 wg W=y ona (Partial Correlation Coefficient): S@ smuw # w=ifea
P AW H 3 AW DI ReR A Y dhadl & o & 49 & €Y Pl A9 B © o 59
3N HE T Ui dEd © | Sarexul & forg, afe X, Y, Z 34 =R e ¥ w=ifta 8
W 34 ¥ Bad &l TRI S 99 T8 FRY OME BT 7097 Z B ReR AFG g IR @ 9 34

My ® GRT JfET & 2 |

(iii). gl |8 W=y ons (Multiple Correlation Coefficient): 5@ f&=fl iR =R
IR 1 ¥ I1fd Wdd TR & AT FE G qUNd HI T B SN 2 99 39 980N A8

e U dEd 2| 39 R gRT gfd fHar Sar 81 39 aRE @ 9gIon A al o
uTg: ggell gfaaeEe fagetyor & SR foar S 2 |

554 H8 gy uiied o1 i (Limit of CorrelationCoefficient):
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g AR qONe BT A9 - 1 A + 1@ g 9 Sar 2| 98 9Wy [Oe & A $ SR
R R b 99 B Gy B FrEfaRad W # dfer ST 8-

(i). st gof wgawse (Perfect Positive Correlation): &t Reifa ¥ g |wier Jona
HT A 1 BT © |

(ii). =oners ot wswy (Perfect Negative Correlation): veii Refa & w8 wwig
ol & A —1 BT B

(iii). S=a wgwwy (High Correlation): vt Refd & |8 9wy [N &1 A9 1 9 &F
AfhT 1 & 3 U BT § |

(iv). wegq wgwwy (High Correlation): i Reftr # \g |wy qone &1 a9 0.5 &
3N T BT & |

(v). fo=1 sy (Lower Correlation): vt Rerfd # 98 9wy one &1 a9 T A
31T e o= & 3 U Il © |

(vi). 58 |y &1 s (No Correlation): vl Refd # |8 @y [ulie &1 719 I
BIAT T | AT =R & Aed Dl GWY ol BId & | AT GFT =R 3MMYF H W[aF 8 o |

de: H B TR & 99 vgd 98 |G=y (Spurious Correlation) @1 |\®Im T uri
AT 2| 3 W AR Ud ] ArRIGAT B S BT & SWI 8l 3ifad ey e
ST 12T |

555 |8 9wy uiie &1 7orET (Calculation of Correlation Coefficient):
@It faasi= @1 fafr (karl Pearson’s Method of Product Moment):

(i). gcer Afx (Direct Method): 5 fafr & T =_1 @& uRP™E sifwst (X, Y) &1 5@mT
forar ST & e EfoiRad g3 &1 YT fhar Smar g

NIXY-EXEY)
Jvze-cxotvsr-cn?

WE A [OMD My =

(ii). ewreger @fr ar fage= Afd (Indirect or Deviation Method): s& =g dfa (Short
Cut Method) + w&a €|

o9 Al § gRfe Sifepsl @1 SiTe yRafdd sifdsl &1 GanT fbar S g | sifeel § gRed
A TRE W fHA1 ST Fhar © S B ATAR Al H WY aRac fBAr e 2 |

ii(a). 7y ¥ fIges dax el # uRadw
9 fafy & gduyerg ST =RT &1 Ay 9a fhar Sidr 2

ST 8 | A% uRfe sffest o X dor Y & gfed o iR X dor ¥ sHer S5 W € 7
aRafifd affes X = (X -X)deany = (Y - V) 2| 59 Rfey & gz feferRad 2—
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XXy
22X y%

|8 A UMD [y =
ii( b). Bfeaa wreg | e aax sifwst § uRad=
39 fafr & wfeqad qreg I oo dax sfiest § gRad= fear Sirar 2|

afe URfPS sifwel & X dar Y A gfad ax ik A don B &9 S9a wfeua wrg € a4
gRafid affes dx = (X -A)dendy = (Y -B) 21 9 Rafa # gz fr=fafea 8-

NY dx dy—(3 dx)(3 dy)
(N3 ax?-(z ax)’{N 2 dy?~(Z dy)?}

SRS CIINIEY rxy:\/

ii( ). ®feua wrew | g fdge ( Step Deviation) @R sifewst # uRadw
39 fafr & I AR o wfoud 7 9 faue™ o9 @ 9 94 fAgo= § U a9 9T |9
O AT 91T SR 3ifdhel § gRad far S ¢ |

afe URfPS sifwel & X dar Y | gfad o ik A don B &9 S9a wfeud wrg € a9
gRafidd sffes dx’ = (X -A)lcandy’ = (Y -B)/d2 zu Rafa # gz fF=fafRaa 2

NYdx"dy'-Fdx)(Edy")
J{NZ dx'*~(Ldx")* N 2 ay'* (2 ay")’}

E A UMD My =

5.5.6 AEHWY vid BT AF -1 T + 1 & &= # g & v (Proof of the value of
correlation coefficient lies between — 1 and + 1):

YHIT: A1 | fI=red arel 93 9 9a © &

XXy

VZx2HE y?}
ol x = (X-X)any=(Y-Y)z2|

|8 A UMD [y =

wharst ST (Schwarz’s Inequality) & ST9R,
Cx)? < Cx) Ty

X xy)?
T T

aord <1
a, -1<r < +1
IO |
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557 qiipa offeel & wgawy Tunie @ orm (Correlation Coefficient from
Grouped Data):

T@@ﬁw@mﬁ%wﬁﬁﬁﬁ%a@ﬁﬁﬁm
ST 2 |
(). ucer Afa
NY fXY—-(X fxX) (X fyY)
(N2 £X2-@ £ 0PN T £ 2= 1))

SRS CIIUIEY rxy:\/

(b). <rg Afer

S ) rxy — NY fuy uy_(z [ru) (X fyuy)

\[{NZ fxuxz_(z fxux)z}{NZ fyuyz_(z f)’uy)z}

Sl u, = (X - A)la

u, =(Y-B)b

f = i omgfv

[ = 5ed fag X o1 agferdt

fy =7eg A5 Y @1 angforat

A, a, B, b Reris &
gﬁwaﬁfﬁwﬁammﬁaﬁmﬁmmﬁmﬁmw

Example: find the coefficient of linear correlation of the Mathematics and
Physics marks given below:

Mathematics Marks
40-49 | 50-59 | 60-69 | 70-79 | 80-89 | 90-99 | Total
90-99 | - : : 2 |4 |4 |10
80-89 | - : 1 |4 s |5 |16
70-79 | - : 5 |10 |8 |1 |24
2
Sleoe0l1 |4 o |5 |2 |- 21
Sls059/3 |6 |6 |2 |- : 17
>
=
o 40493 |5 |4 |- : : 12
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Total | 7 15 25 23 20 10 100
Solution:
Mathematics Marks
=
C.1 40- 50- 60- 70- 79 | 80- 89 | 90- o
49 59 69 99 5
f, [, | f 3
X 445 | 545 |645 | 745 84.5 94.5 Uy uy2 =
P <
Uy 2 -1 0 1 2 3 S
H S
C.1 Y uy an
Y
90-99 94.5 2 - - - 2 4 4 10 | 20 |40 44
S (4) (16) (24)
I | 80-89 84.5 1 - - 1 4 6 5 16 |16 |16 31
© @ 12) (15)
C
70-79 745 0 - - 5 10 8 1 24 |0 0 0
S © 1) 0) 0)
M | 60-69 64.5 -1 1 4 9 5 2 - 21 |-21 |21 -3
(2 |4 ©0) [ (5 (-4)
A
50-59 54.5 -2 3 6 6 2 - - 17 | -34 | 68 20
R (12) [ (12) | (O) |(4
K | 40-49 44.5 -3 3 5 4 - - - 12 | -36 | 108 | 33
(18) | (15) |(0)
S
T, 7 15 25 23 20 10 100 | -55 | 253 | 125
Fy Uy -14 -15 0 23 40 30 64
Fy U, 28 15 0 23 80 90 236
Sum of () No. in each | 32 31 0 -1 24 39 125
column= fu,u,

Some Important calculations from the above analysis table are followings:
YXfx =X f, =N=100
Y fu,u, =125

Y. fru, =64

X fxuy=-5

5

Y fou,” =236

Y fyu,” =253
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- NY fuy uy—(Z fxuxr) X fyuy)
\/{Nfouxz_(Z fxux)z}{Nnyuyz_(Z fyuy)z}

r

_ (100)(125)—(64)(—55) _ 16020
J{(100)(236) - (64)2}{(100)(253)—(-55)2}  /{19504}{22275}

16020 16020
= = =0.7686.
V434451600  20843.5

55.8. ®Tcl FATET & g T TN () 31 ariwar s (Tests of Significance):
el fRfea & |g |9y UIie A Sfg & RE 2 T o Rl sa= ekl 2;

(a). 59§ H W & Sl & 49 G FWg e (p) BT AM YA AW o S 2
=9 Rafa 4 vfdest # =R & S & = 98 Gy oid (r) o Aefed a1 ik & oy
ffoaRad g3 &1 wanT far Smar 8—

_r _ r
tt=—r =
SE., 1-12
n—2

T8, t. =t Sifa &1 mawfera w9 (Calculated Value) 2 |

t — test & ARG &1 URomm ArRiGar & wWR AR wdaar 9 (Degree of Freedom) =
fiR wxar 21 ==t (n - 2 ) wad=ar A (Degree of Freedom) 21

T Arfehl R AT HH R A t> ¢ BT & T4 1 B 4 Afd w9 A P F AT
AT ST B |

9% fquRa afd t.< t BT 8 T4 r &1 719 ARie w9 9 IR S RIS A4 Sl 8 | I8l
t. TUET 9§ UT qed d t S|t difetdt & el & |

(b). e ¥ ¥ = B St @ 9 g GHEY NG (p) BT AN SIAING BT B I
Refd # ufteel & =R @ < @ 9 95 Gy G () H GRES @ §E B g
frfafed @ &1 @ f&ar s &—

9 Rafd o= aRebeam r = p

qAqT, Jbfeud dfihea r # p B |

1, 1+r 1, 1+
e A e

_ 2 1-r 2 1-p _
Zc— 1 -

STEf Z, it & fog srafora wiftegat 2 |

(p) 999 # =R & Sl & 919 98 T ONd 2 |
(r) vfteel =R & Sl & 99 T8 Iy TS 2 |
N == & SISt @f | g |

Vn-3 I (1+r)(1-p)
2 (1-r)(1+p)
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5 % refear W) ) Agife z &1 79 1.96 Bt 81 1% aefe ¥R ) Z &1 99 2.57
BT 2 |

Sita &1 sy arhferd Z, 3R Agif~de z & ) R AR &xar 2|
M, Z, < Z AT P IRGIT WHR B &l Sl © |
39 fquRa afe, Z, > z a1 ddbfoud IRGUAT TNHR HR ol S

|E §Wg oiies (r) &1 w9 = ar g (Standard Deviation or Standard Error
of Correlation Coefficient):

1-12

S-BEp=

n—2

TRl N UGl &1 AT qAT [ FE G [0S BT A g |

iR & AFG TaD § 34 GF BT YA fHar war ¥

559. FTcl ATET & g W&y Ioniads (r) a1 vEr | =1 Ffe (Probable Error):

e e @1 faaR 9 g9 Ffe & eR 9 9w © | 96T SN 91 98 9wy ond
& ARibdl B S & fou fear simar 8| @ Ffe (Probable Error) iR wamo Ffe
(Standard Error) @ da & @y &7 fefaRad g3 g wenfid fear siar g—

P. E.(r) =0.6745S. E.(r)

1-1r2

P. E.(r) =0.6745

n-2
STel, I gewe orids dorr (N) 1 =R & Siiel & 9= 3 |

I FfE B FEIA AR &b FHT D 1 G TR UMD D ol¢ Yeb AT T Bl STl
21 IR = & T & I 98 G IUle Bl p ¥ Gad fRar Sy iR =R & ufies &
dre 98 wEY Ue Bl F A gl fhar Sy,

p=r=xP.E.

39 f=faRad Semexer g1 e fhar mar & —

afe gfiest @& 16 SISl @ 99 98 9wg qone r = 0.80 7 O 9T & 9HK Silel & 9
HE A=Y Ul p H AW T A & for,

Fduem e Ffe (P.E.) @ o @) SRl 2 |

_ 1-12 _ 1-0.82 _ 1-0.64
T A, P. E.() = 0.6745 /n_z = 0.6745 / ——=0.6745 / =
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= 0.6745 /% = 0.6745/0.0257 = 0.6745 x 0.16 = 0.108

Jd p=rxP.E. awp=08+0.10

0.70 < p <0.90

3T AT BT 98 @y oniw 0.70 3R 0.90 & €= & |

5510. &t R & |8 W&y une @ fgmand  (Characteristics of Karl

Pearson’s Correlation Coefficient):

(i). ®ret O &1 ¥8 F=g qoie IR ffesl & ga (Origin) 3R 9= (Scale) #
uRadd I Wad BT 2| Ife URMIP sffes X doar Y © 3R S99 39 UeR gRdd— fhar
T e fdu=(X-A)aden v=(Y-B)/bzg

9 RIfd 4, ryy =1y BT B
(ii). w1t frds &1 W' A=y Jonie wEE | gaa (Unit Free) gar 2

(iii). ®rel R & 98 §9Y oNd & 701 | QU 0 | sifdhel &1 3w 28Il © |

(iv). SH®T START &R &= (BN, Sig [, AdRTE, AASRE, A sae) | b
ST 2 |

55.11. 98 |y unie o €Eg (Limitations of Correlation Coefficient):

fgar faeemor o1 wiRere! faftRl § Wg Wy Tone 9gd & SWaRfl, e vd gaferd faf
2| SHD! IO F T AT QT F AP R & U gAY W FHRAT &1 Qe vd <=m &1 9
BT 2| iR 1 59 IfY &7 o @il FefaRad -

(i). 39 Y § =T & 79 DHadt Rad FEGT DI AT D S Ahdl © Odidh U= TR & A7
aRRass vy ff 9 ST F |

(ii). 39 R &1 AN FHad AHIAD 3ifbsl & AT B a1 S FhaT & |

(iii). M BT 31 =R MU H AR 21 B © R W I 19 W WY UrT S Ahdl
2| 39 BSH U8 AR B TEAT hEd 8 | ISR b o, BTA @1 deer iR fwtor amnh
@ AR H T IS TG T8l @ W G B AT 91T aFl H§ ghg 8 a2 39 e
B TRAT U Bl Aol & oRE & A1 QT ATl § |

(iv). 39 fazawor # @rRor iR uReom &1 fuRer 7€ & urar 21 g9a forg uefiovr=
fawersor (Regression Analysis) @t smagaedr gl g |

(V). Srefaar aRevr & a1 dHaet F8 &g Od & Jod & AR W FpY T81 Faprelr S
A1 8| o o ST WR BT AW Aefear aRevr # g1/ fRefe wfad g1 omar 2 | g9
fuRa & & I & o U &7 A W ARiEar R § I | S /e Afed
|

QAT Y S W ® 9 Waw w8 Ty o Ui d9dt I8 Had & b s9
F & 9= g Ty TE | B Whar & 39 99 RRae Ty B
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55.12. ®WRRAF &1 $fc ¥8 ¥y TNad (Spearmam’s Rank Correlation
Coefficient):

S Bl T &1 TR MU H WWAT 81 & ST JArgfa faarer fsid 8 & 1 /Y TR
&1 Ymr (scale) @ (Ordinal) 8rar &1 T =RI & d/ ®lel U9 &1 98 9y
UM BT ITOHET T TE B 2| U TR B G B AR Bl ET B B oy WEREE
q U Y faefia @ & e ®1fe 98 9wy Jonie &1 701 & Sl 21 39 A # &

R D AT D G DI AT ©U H AT ST 2 | DI A8 G ONH DI p §RT JfId
forar SIrer 2 |

HIfc ¥ A=Y ToNics &1 AF W1 + 1 & g 3§ grar e 2 |

PIfe g HwE YoTid HI Mo fafer:

PIfC A A=Y 0TI PI TOMT H 1T TRE $I Rl Bl 2|

(a). <9 == eui § gg<a 781 srm & (There is no repeated Data in the series)

o |J UM THI TR b A HeAl DI B Th HH H (BMRIE AT aRiE]) A (R, T
Ry) f&ar S 21

o 3T T # (ReTM Ry) & 9= 3icR (D) =1 fpar o 2 |

° UG IIK I P YANT fHAT S 2 |

4 6 D?
T op =1 N(N2-1)

AT B

Example: Calculate rank correlation coefficient from the data given below:

High School Grade (X) | 85|60 | 73 | 40 | 90

College Grade () 93|75|65|5080

T
X |Y |R(|R,| D=(R—R,) | D
85/93(2 |1 |2-1=1 1
60|75|4 |3 |4-3=1 1
73|65|3 |4 |3-4=-1 1
40/50|5 |5 |5-5=0 0
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90(80|1 |2 |1-2=-1

1
ZD=O ZD2=4

6xp* . 6x4 . 24 _ . 1 _5-1 4 _
N(N2-1) 5(52—1)_1 5(24)_1 5 5 _5_0'80

Wop=1

(b). 519 == gt # gg¥@ &rm § (There is repeated Data in the series) |
N Refa # g3 @ ffoRaa wamee f&ar smar g—

6[% D2 4+-=(X m3-m)]
N(N2-1)

p=1-

6[%. D2+%{(mi—m1)+(m§ —my)+(mi—m3)+--+(mj-my)}]
N(N2-1)

', My, My, M3, ..., My, A0 H TR T g & a1 MIferdt 2|

gERTd Iied 3ifds I P T8 ARY N DI TUFT B FlRad Iamexer | W fdhar

AT &—

Example: Calculate rank correlation coefficient from the data given below:

High School Grade (X) |92 83|87 |86 |83 |77|71|83|53]|50

College Grade (Y) 8683|911 77|68 |77|86|52|77|92

B FAYH U TIThT & fdalih § W © fb sofi— X # 3fh 83 9 IR Jorr sivfi— y
H 3 86 T IR SR IR T 77 M IR GERIAT AT § | AATT My =3, My =2 qAT m3 =3

=

9 A8 @ Ul ¥ 3ifdbsl DI PHH od FHI AGHMT §)a+] d2Y | §evId dlel bl Bl Arad
%4 faar Star 2| sl TRE & A 999 & forg ugel td %% (Rough) w0 < dda
2| T8I 3Bl & T H BIC! F&AT G HA © | I&B0T & (oY USel 83 Pl 4 TN 83 Pl 5
T AR 83 B 6 A QAT AT § WY ARAAD HA H A1 I AT ®I F 5 HA QA

AT B |

X |Y |RR, |D=(R,—R)|D?

92, 863 |1 |3.5|-25 6.25
83,4 (835 |5 |5 |0 0
87, (91,2 |12 |0 0
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863 (776 |3 |7 |-4 16
835 689 |5 |9 |-4 16
77, |77 |7 |7 |0 0

/lg |86,4 |8 |3.5]4.5 20.25
836 |5210|9 |10 |-5 25
939 |77 |9 |7 |2 4

504(92; |10|1

9 81
ZD =0 ZDZ — 168.50

dre: g8, My =3, My, =2 qeT Mz =3 ¥ |

6[% D2 +—{(m}-my)+(m3-my)+(m3-ms)}]
N(N2-1)

p=1-

6[168.5+ —{(33-3)+(2°—2)+(33-3)}|
10(10%2-1)

6[168.5+ —{24+6+24}]

6[168.5+ —{54}]

10(100-1) 990
6[168.5+ 4.5 6[173 1038 _ 990-1038 _ —48
:1—¥:1—¥:1— = = =0.0484
990 990 990 990 990

5.5.13. 9T faveryor (Regression Analysis):
= (Introduction):

U faeeryor Wit ol Ue 9gd 8 decayYl faf 8| Fe—awe faveryer # &1 a1 |1 9
e =R & 1 & TEEl B Qe R ST/ WIedr S A Al Bl & IR S I B
PRI YRV =Y & SFGRI T8l 8 UKl & | dRd(dd Siiad § I8 S ggd Aecdqul
BT & f6 @9 9 o feaw wafad gar @ 9o fedel ywifad &xar g1 I8 SHaR
JNTET A9y & gRT G=d 8iam 2 |

a1 AT 3T ¥ ¥ TR o H gehavwt (One Way Causation) 9=ifd &1 @dd € &1
qavwr (Both Way Causation) | SeERv @ foly, Bdal & Ides Riag & 757 W)
iR el g1 g8 Sared iR axar § @ik RigE & 91 w@da 21 I8 Uhaiwl awe
ggQ%WayCausation)u-cﬁiﬁg‘rﬁélsﬁvﬁmaﬁwﬁﬁﬁrﬁr@ﬁm@m
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Y = f(X) qer
X #g(Y)

el Y I @1 A an X RiEE @ A3 S giad wRam § | g8f Y R R g oden
X wdd =R & a1 f el & gfoa oxar g |

9 TRE B el B Tda gHieR 9wy (Single Equation Relationship) wea €1

FH HH STARGT FHY T TR T 8 | SETERV & foly, I WR W M d87 | SUH]
AT © AT SYANT dg- F AT I 9l 2 | T_I T qAT IYANT & 419 QIR qHel gl
AT 21 39 A8 & GREl B JIad FHIRO & gIRT USRid fhar S 2 |

3 TOIT Y 9reT | fAEfaRad ®T A Udbe wRd B—

Y = f(C), derm @rer &
C=g(Y)

e, Y Idred &1 73 qor C STHET & 7131 B gfad wxar g ao f ek g el &
ga® | g8t Y a1 C aHf U iR R iR axd 2|

5.5.14. SO FHERl @& gedR (Types of Regression Equations):

QAT 37 9 e W & 7w 9wy WRaw (Linear Relationship) @ arfae (Non

Linear Relationship) g+ o)g @ &4 &1 & a1 &I ¥ A =R $I TOF & A=
IR gRT FRIfRd fam S |ehdl & —

(a). R®w wHw=or (Linear Equation)

Y =a+bX

(b). fgemda w#ras<or (Quardratic Equation)

Y =aX®+bX +c

(c). sg—urira ¥dre~er (Multinomial Equation)

Y=a,X" + a1 X1+ a,_, X" ?+..+a, X+ a,

STEl, TR X &1 Af¥epdd °| ® 99 ag, a4, dy, ... a, G Reric €|
(d). surfaes wievor (Rational Equation)

Y = K/ f(X).

(e). e wHIeRoT (Logarithamic Equation)

log Y =alog bX
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Y =logX + b (Semi logrithamic Equation)
(F). ==—wamdier wH@<or (Exponential Equation)

Y =ae'™ genfy)

SWRIG STV H A FHIGIOT & TR daTel & | & | 1f8d =R darel qHidor 41 8 & |
S SyAifirar werq (Utility Function) @1 @ad &1 @ foflt &3 =Ri alel FHIdR0T &I
3L HT Blll & Hifh fl IUANTAT DT AT IUANT A T FHET a3l B AT TR
R PRl 81 30 ORE ¥ SR Had § W ST BT HIST SATET B &l Il 519 der
ol @1 AT R R axelr 2

Uu=fXY,Z...)
U=aX+DbY +cZ (Linear)

U=ay+a X +a, X*+b, Y +b, Y2+ ¢, Z +c, Z> (Non Linear) sa&nft | 98 aR =R
T FHHRT 2 |

IR § i favelvor &1 999 WRa oy (Basic Model) & ST ofmar 81 3
IERHAGER  Tfed Ued B ARl on 3| SRR # e W spififa

(Econometrics) & S T a¥8 & YA fazemor wr & mika 2 |
5.5.15 IRg@w wefiwmHT fagewor (Linear Regression Analysis):
RgP TNIEA fAgeryor ff T YR B BT B

(a). v g wdiwHa (Simple / Two Variable Linear Regression Analysis)
(b). =89 YR wiwa (Multiple Variable Linear Regression Analysis)

IR YRgp TNITHT & T<Id badd al oRI & §1d b IRgdh A BT AMbaid fhaT STl
2| Safd Ig—=Ng R JAwHT & I=Td &1 ¥ Afdd W B 2| i Reft |
=R fdk =R BT & O 9 wWdd AR/ TR R AR exar 2| gahaiEa faveiver & sraefa
WA AR R =RT & {8 AU T il 9 I did Tl & @ed BT ATherd /T
fhar SIrem & | gward H Rl g YA X@T BT ATbal DR bl A BT FHm Sreln

5515% (i). e WRa®d whiwe= (Simple / Two Variable Linear Regression
Analysis):

A WX Y B A A A @Y B B AT HEHAT 5

(@). Y 31 iR @em X & w@aa @) AFa g0 (Regression line of Y on X)
Y = (X)

Y=a+bX
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I8, a a1 b g1 urerd /RaiRe (Parameters), Rerie 2 i X 3R Y & 99 9=y &
ey B FEiRd axa 2

wreret &1 fd=e (Interpretation of Parameters):

b &1 wir= qonies (Regression Coefficient) 1 @ws1 Smar © 1 afe wio@ @1 fafer
Wfﬁ%ﬂmﬁmﬁv—mmaﬁ%: b &1 sU® ddae I8 § & afe wda == X

P ATAT H AT AT (THh $hTs) URGc Brar € df iR =R Y @) 9/ § gRadd b & a_IeR
2| AR =R Y # uRadq &) e b & g9rcde a1 sRomcdd e R AR aRar 2|

a, R R Y & SH A & Tdd dal & off Wdd ak X & A4 R 1R T8 o 2
TR TR Hafle, X=0ar Y =az|

urErel &1 e (Estimation of Parameters):

a3iRb & A1 T B S W SN W D G B Tl BT bl fhAT S Gdhdr 21 a

IR b &1 79 I A & fou w8 ARl &1 wanr fHar S 21 @ wradRil & e

<4 it fafr (Ordinary Least Square Metod) we1 a1fer y=ifera fafer 21 g9 fafer

ga uTgr ot /|ikerfsal (Coefficients/Statistics) a sk b FeiRa A9 < ©R @y wnfaa
|

qFl R XSIR Y & @ 91d Srsi /3ifdwsi ¥ Uradl & S &1 &1 g3 fFrefafad 8-

yrad b & T

gaer fa (Direct Method):

_NEXY-EXNEY)
N3 X2=(5 X)2

&g Afa (Sthort-Cut Method):
(@®). ar<afde AT 9 fdges grRi

bzg;y et x = (X - X) @y =(Y-7)

X, g0 X o1 areg € qon Y, 9ot Y &7 91w § |
(@). Bfeqa #reg | fd=e gr1 (Deviation from Assumed Mean):

b= N Y dxdy—-(X dx)(X dy)
NY dx2—(3 dx)?

A, soft X &1 wfoud ared & 9o B, 9ot Y &7 sfoud Ay 2 |

iEl, dx = (X — A) 7 dy = (Y —B) ?1

(). Bfeqa wreg & ug fage™ grr (Step Deviation from Assumed Mean):
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= N Edx'dy' -3 dx)E dy")
NY dx’z—(Z dx")?

5iel, dx' = (X —A)/igar dy' = (Y —B)/izg|
e 7et <H At # e & Rerie (1) | Wi e T 21 Ak <A At 7 ug

fage Mdrem & foy oterT oteT Rerisl & w17 faar Sirar 8 99 93 # f=forRad die
Mharl olidl & —

_ N Yax'dy'-@GaxhEady") | j
Nde’z—(Z dx")? i

el dx' = (X —A)/iden dy' = (Y —B)/j g

A, 2ot X &1 wfeqd areg g don B, 907t Y &7 wfoud ared 21 | T ReRrid 2 g v
st X & o ug fage™ sid " & fore fovar mor € q9n | ue Rerie ® g wanT
g Y & forw ug fage s1a &=+ & forv fobar wam g

el a Y oM

a=Y-bX

StEf, X, 5ot X &1 A ® qen Y, ooft Y o1 e 21 b yd snaford et 2|
(b). X & fiR aenm &1 Y &1 wWaa @) Ad g9 (Regression line of X on YY)
X =f (Y)

X=c+dV¥Y

ggl A yraell &1 Nda= vd 7o SwRiad afttd O 3 fear Srar 2| 9wel &1 e 95
T & BRI GF H ¥ B 98T B B |

a9 Urael d @ S eYd & Y ¢ sia fhar <irar 2

urad d &1 T

gyaeg dfar (Direct Method)

_NEXY-EXNEY)
NEY2-(TY)?

oy Afx (Sthort-Cut Method):
(@®). ar<fae AT 9 fged grRi

dzgg el x = (X - X) @ery=(Y-T)

X, 500 X &1 |reg g gon Y, 2ot Y &7 9 2|
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(@). wfeqa wrew ¥ fge g1 (Deviation from Assumed Mean):

_NBdxdy-GdOCd) s o e _ (Y-
d= NI d2-ay? | e dx = (X —A)wen dy = (Y - B) 8|

A, soft X &1 wfeud area & @ B, 9ot Y &1 sfoud Ay B |

(). wfeua wreg & ug fdge gRT (Step Deviation from Assumed Mean):

_NYadx'dy'-Zdx")(Tdy") % i
NYdy'*~(% dy")?

Sl dx' = (X —A)/igam dy' = (Y —B)/iz|

A, ooft X &1 wfeud Ay © g B, 2ot Y &7 sfeud 71 21 0 U Rerie © {51t wam
TE AR & forv ug fag=e™ id axa & forw fhar = 2

dre: Jgl Tl ARl ¥ e & Rerie (i) 9 Y9rT fam w2 afe I+ Sfvml § ug
g™ FdTe & ToTg STelT JterT ReRidl ¥ 9RT AT SIar & 99 9 | FrefoiRad |eies
fopam ar & —

_NYdx'dy'-@ax")Tdy') _ i
NYdy'"" —=(Zdy")? i

el dx' = (X —A)/ier dy' = (Y —B)/j ?1

A, ooft X &1 wfeud areg © don B, 2ot Y &7 sfoud 7129 21 i T Rerie & foTgdr wam
soft X & fore ug fage sa &= & fog foar ar € @2 j e Rerie & fogar wanT
g Y & forw ug faure™ 9d v+ & ot fobar mar €

el C I 0T

c=X—-dY
e, X, oo X &1 Ay € qen Y, 9oft Y &1 Arew 21 d yd snsford urae 2 |

w3 Ry gu i ¥ 9 THERE Y@t 1 o [y o1 frafaRea Seewer | e
faram T 8 -

Example: Estimate both regression lines from the data given below:

X:70 63 72 60 66 70 74 65 62 67 65 68

Y:155 150 180 135 156 168 178 160 132 145 139 152
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Solution:by Deviation from Mean Method:

X Y x= (X -y = (Y -|xy x? Y
X) 9

70 155 3.2 0.8 2.56 10.24 0.64
63 150 -3.8 4.2 1596 | 14.44 17.64
72 180 5.2 25.8 134.16 | 27.04 665.64
60 135 -6.8 -19.2 13056 | 46.24 368.64
66 156 -0.8 1.8 144 | 0.64 3.24
70 168 3.2 13.8 4416 | 10.24 190.44
74 178 7.2 23.8 171.366 | 51.84 566.44
65 160 18 5.8 -10.44 | 3.24 33.64
62 132 -4.8 -22.2 106.56 | 23.04 492.84
67 145 0.2 9.2 -1.84 | 0.04 84.64
65 139 -1.8 -15.2 27.36 | 3.24 231.04
68 152 1.2 2.2 264 | 144 4.84
Y X=802 | XY= ny Y x? = Ny? =

1850 191.68 2659.68
X=66.8 =

Y=154.2

616.32

arpfera werA s Y@ (Line first: Y on X)

b= ngz - 616.32 =399
Yx 191.68

a= Y —bX= 1542 —3.22 x 66.8 =154.2 — 215.09 = - 60.9
STehferd AT &1

=-609+322X....... (1%)

FUfd Wdd ok X # U sl uRads 89 R ik =)k Y # 3.22 gors uRddy &iem 2|
TeITel b &1 719 &1 2 |

amefera fgd wio= @ (Line Second: X on Y)
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_ Xxy _ 616.32
Yy2  2659.68

=0.232

c=X—-dY=668—-0.232x154.2=66.8—-35.77=31
JThferd T X1
X=31+0232Y......(2)

FUid Wad R Y § Udh sars URady 8 R R =k X # 0.232 s uRad= g 2 |
Teret d &1 J19 gD @ |

g A (wfeaa g A fgem) I g

arferar: (5.6..2)
X Y dy = (X —|dy = (Y —|dd, d? dz
65) 150)
70 155 5 5 25 25 25
63 150 -2 0 0 4 0
72 180 7 30 210 49 900
60 135 -5 -15 75 25 225
66 156 1 6 6 1 36
70 168 5 18 90 25 324
74 178 9 28 252 81 784
65 160 0 10 0 0 100
62 132 -3 -18 54 9 324
67 145 2 -5 -10 4 25
65 139 0 -11 0 0 121
68 152 3 2 6 9 4
Y X= YY= Ydx=22 |¥dy=50 |Ydxdy=|Yd;i= |Xd;=
802 232 2868
1850 708
X=66.8| _
Y=154.2
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amafera e yaraas ar (Line first: Y on X)

_ N Ydxdy—(Xdx)(T dy) _ 12x708 —22x50 _ 8496 —1100 _ 7396
NY dx2—(Y dx)? 12X232-22X22  2784—484 2300

b =3.22

a= Y—bX=154.2—-3.22 X 66.8=154.2 —215.09 =- 60.9
b erd TSI T
=-60.9+3.22 X.......(1%)

FIfd wWad @R X # Udh shlg gRdad 89 R iR =R Y ¥ 3.22 so1g uRadd grar & |
grarel b &7 A1 €S B |

arpfera fgda wioer= = (Line Second: X on Y)

q=" Y dxdy—(Y dx)(Xdy) _ 12x708-22x50 _ 8496-1100 _ 7396

= = =0.232
NY dy2-(¥ dy)? 12X2868—50%X50 34416-2500 31916

c=X—-dY=668-0.232x%x154.2=66.8—35.77=31
JThfeTd U T

X=31+0232Y.......2%

ird wdd R Y § TP ghrs yRadd 8 iR iR =R X # 0.232 saTs uRad g 2 |
gl d BT A gHTHD 2 |

55154, We—wWY UNe AR UAwrE e & da @y (Relationship between
correlation coefficient and regression coefficient):

o9 &1 =R (X and Y) & S1d Jedl @ & IMIR W &1 FIe v —
Y = (X)

JAMHBIAT @I ST & TAT Il Tl d Fe—awg o (1) 1 g & sar g @
feforRRad vy gmar ST & —
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r’=b.d
ar, r = +vVb.d

o

TR, g e one den b 3R d g o € |

s.d.y

S.d.x

S.d.x

s.d.y

SfEl, S.d., Ao X @1 g fdger der s.d., S0 Y @1 gAY faerer 8

23@;13; r? &En g9 BT & derfd b ek d w¥en e R (SFTe O wonee)
|

5.5.15.1. faiRor e (Coefficient of Determination):

r? @1 fAgior e (Coefficient of Determination) *f w&d &1 r? &1 qou 9o I

J uh & 9 nar 2| RNrasr Fdes o & o 1?2 & weu @1 ufrerd § 9go foran San
2 S garar 2 f& ik =) & saqar ufdera uRads wda o) & uRqda & ror fAemlRa g
2 99 yfaerg gRad= o1 29 HRUIT | BIdT 2

I° &7 7 SAITHT YT $ e B iR @Rar &1 2 Bl A o ot gr @
STAPIAT YHT YT S & s AF S & | R P @ A BT Sugdddr @
srerg (Goodness of Fit) 1 @ar i 2 |

THITAT fI%elvor & MR W feiRer [uies ot o fAferRed g3 9 & 9l @ —

52 1_ ez
rz _ Xy _ %

S Xyr TP
Where, y = (Y - Y)
9= (7 -7)
e=(Y-Y)

Y= sgartea wHa (Observed Data)

Y= ydioer @ g1 arefera /SuAfa gea (Estimated value of Y)
Y=fnik =) @1 " (Mean of Y)
Y y? , frR == % wrm 9 uRexd= & auf @1 anr (Total Sum of Squares =TSS)

Y 9% | Zads =) gN FiRa uRadw & it & @ (Explained Sum of Squares
=ESS)
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Ye?  3a w g fuiRa uRadw & anf &1 @ (Unexplained Sum of Squares
=USS)

Ae: Ife A v sifdpsl & TP & Ve § S I Y@l &1 Aed fhar ST & iR
1 Y@t @ 9 00 BT BT §9r ? 99,

1-r2 o0,

tan 6 = r ax2+ay2

5.5.16. Ig—=1g T fageror (Multiple Linear Regression Analysis):

9 P TR TR TP ¥ 3Mfd Wdd ORI gRT udIfad elar & 99 Refa # wclioem e aHiaeor
(Regression Equation) # urael (Parameters) @ @& 9¢ Sl 2| e Wax @) Y &l

fiR =RE X; 8k X, gRT w91fad 8iam 2 a9 XRge Thaise aHaRvT 39 UhR forar STl
=

Y = bo + b1X1 + b2X2 ...... (3)

<T@l bg, by, b, urae (Parameters) € | se@! Torn f=faRaa @i g1 fhar i 23—

b, = &) Eyx))-Ex0) (Eyxy)
. (T x2) (T x2)~ (T x1%2)?

o = y &) Cyx)-(xx) Cyx)
? (Zx2)(Zx2)~(Z x1%2)?

bo :Y—bl)_(l—bzyg

ON O\ N

T WA TR dTol JATRTHA AHIBROT bl UTdRhiold &R &l fafdy &7 fAr=forRad Serevor |
e fpar T § —

Example (5.6.3): Estimate a multiple regression line from the data given
below:

Yield Total Rainfall | Average Tempreture
(Quintal/Acre) | (Inches) (Degrees)

55 19 49

65 17 58

80 21 55

75 17 58

70 19 95

50 18 49
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60 20 46

65 21 46

FUS DY, qul B AET B Xy F qAT & A9 DI Xp H GRId FRA R ST
AT TSR BT 7 IR o forar ar & —

Y=b0+b1X1+b2X2 ........... (3)

Do, b1, by @1 0T & folw GF H UFE ORI B U HRA & forq FrfaRaa diforar &1
fergtor fopar Tar @ —

Ik

afereT A (5.6.3)

Y [ Xy [ Xo |y [ X1 X2|Y X17 | X2© | YX1 | YX2 | XiX2| Y | E e

55 (19 |49 |-10|0 |-3|100|0 |9 0O |30 |0 58.4|-3.4 | 11.56
65 |17 |58 |0 |-2/6 [00 |4 |36 ([0 |O -12 1679 ]-29 841
80 (21 |5 |15 | 2|3 |225]4 |9 30 |45 |6 81.8|-1.8|3.24
75 |17 |58 |10 [-2|6 (1004 |36 |-20|60 |-12 |679|7.1 |50.41
70 {19 |5 |5 |0 |3 |25 |0 |9 0 |15 |0 716 | -1.6 | 2.56
50 |18 |49 |-15-1-3(225|1 |9 15 |45 |3 53.3 | -3.3]10.89
60 (20 (46 |5 |1 (6|25 |1 |36 |-5 |30 |-6 |57.0/3.0 |9.00

65 |21 |46 |0 |2 |60 4 136 |0 |0 -12 1621129 |841

5201152 1416 |0 |0 |0 |700|18 | 180 |20 |225|-33 |520 |00 | 104

SWRITd dIfeldT | YT ORI T 9Ri fA=forfad & —

Y = 65 Y y? =700 Y yx; =20
X.=19 Y x? =18 Y yx, = 225
X, =52 Y x% =180 Y xx, = —33

b, = &x2) Qyxy)-(lx1x2)(Eyxz) _ 180x20-(-33)(225)
! (Zx2)(Zx2) (T x1x2)? 18x180 —(—33)(—33)

3600+7425 11025
= = =5.13
3240-1089 2151
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b, = y &XD Cyxa)-(xixp)Eyxy) _ _18x225-(-33)(20)
2 (Zx2)(Zx3)-(T x1x2)2 18x180 —(—33)(-33)

_ 4050+660 _ 4710
3240-1089 2151

=219

bo =65 — (5.13) (19) - (2.19) (52) = - 146.35
Y =-146.35+513 X, +2.19 Xp ..o (3%)

5.5.17. TG—aNT YATWHT FHIHROT AR Ig—=R He—awy onis a1 7orm (Calculation
of Multi Correlation Coefficient — R):

Q1 ¥GAH TR dlel IWRIGT I&TER0 § 9 Fed=y 0dh bl TUET 9 YR 4 fHar Srdr 2

a1 Wdd R B Reafa § g3 —

R = b1 ¥ x1y+b1by ¥ X2y
X y?

_ J5.13x20+2.19x225 _ \/102.6+492.75 :\/595.35 - J0BE =092

700 700 700

I8 T FEERY 99 B o g fafr (Second Method of Calculating Multiple
Correlation Coefficient):

RZ - 2372 _ 1_232

S Tyr %P
Where, y = (Y - Y)
y=(F -Y)
e=(Y-Y)

Y= agarfea wHa (Observed Data)

Y= ydioer @ g1 anrsfera wea (Estimated value of Y)
Y=fnik =) @1 " (Mean of Y)
Yy? , R @R # wreg & uRadq & a1t &1 anr (Total Sum of Squares =TSS)

Y92 | wdd @R N FgiRd uRadd & anf &1 @ (Explained Sum of Squares
=ESS)

Ye? 3 R g fuiRa uRadw & anf &1 @ (Unexplained Sum of Squares
=USS)

251



5.5.17.%: s Toris (Coefficient of Determination):

R® #1 ffkes Tories (Coefficient of Determination) ®er ST & | ST Haeld I8 &
fe R® yefiwiree ¥ & #eed @ FEiRa dear €1 R g8 FufRa exar @ f6 ik == ¥
B Il ol gRadHl § | fha gfiera uRada wda == § uRadd & &R g1 21 A9
R 37 HIROT AT FANTIL BT B |

2

g
A

R? =
=

aiferr (5.6.3) ¥ UK TOMFTRH @ YART ¥ g—oNIg HEEwE & TOMT

R = Jl _ e _ \/1 _ 10448 _ \/700—104.48 _ \/595.52 _ V0B =0.92.

Y y2 700 700 700

; o 2 y? feR =R A @ oRads e ) 9% w@da W g fuiRa aRads

™M

yZ

3 g v & feiRes onie (Coefficient of Determination)
R? = (0.92)? = 0.85 = 85%

JIfd SWiad geiaHd vl gRT R =R (Y) # 80 &l uRacHl 4 9 85% @t fazeiyor
BT B 1 AT 15 % uRads <M1 Wad =R & Irerrar fhedl o wRoT | B 2|

R &1 Hqou foram ofdies €T & Uraeford Uelore T Sl €1 ars) "l ol § | sy
R & warg@ar (Goodnes of Fit) #f wed €|

5.5.17.F: wrefda feiRe Tonie (Adjusted Coefficient of Determination) - R?

TN AT & JMER W 3fdierd aRe Iulie & Jed & W« (Degree of
Freedom) gRT \=IfST R4 & d18 W MR olid &7 e 910 8l & —

K
n—(K+1)

R?=R? -

(1-R%

STEl, N 31aelihl &1 Ty d2r K was =Rl & &var € |

SWRIFT IR H U 9g—aRF 98 99€g o (R) & R W | FeRe ornd
R2=R2——Z% _(1-R?)= 085——=—— (1—0.85)=0.79
n—(K+1) 8—-(2+1)

Tg—=g wiwHE Y@ (Multiple Regression Line) @t favaesiaar & wom & forg
wenfta FuRe e o g § SR 21

e Tg—T Waw ThiaTH T v & FHieR B K WA 3™ @ 6 @ g9t S adbn
gD Kk+ 1 yame & oM F1 @ forg smegg & A (Matrix Algebra)
AT Afar 7|

5.5.18. TR Toniaet @ favwary (Properties of Regression Coefficients):
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gd FeiRa Argameil & wer |aq @ fafr (Ordinary Least Squares) gR1 amasferd
U T[oniael @) frfarRad faRyant gl & —

(@). wiwme Toniw (b) &1 iR =R (YY) & Oy Raw @y B §
b=f(Y)
b=w,+wY

@). geﬁmm Tonie (b)) @1 & unie /uraa (Parameters) &1 god fed MdHaT
ST B |

E(b)=p
STEl, B AT &1 urad /U B |

i Ife el 99T 9 $3 uiresl o) |9 | ydiEa one (b) sma far Smeo ek
R 571 |1 ufdeel & uiel &1 3 Merel Sy d9 961 Ad 99 & YA
UTaTe f @ a_TER BT B |

bi+by+ by+-+by

X =F
&t by, by, bs, ..., by ¥R AT reT K ufcreell | andferd UUHA [one € |

@M. =gam g=rer (Minimum Variance): =g=a9 @@ fafr & sepford geiiu™ = orid
(b) @1 uwrer (Variance) &l ga@dt fafdr | saford [onies & AROT 9 31 w181 8l
FHdl © | TN W&l H B Al I | XRaF iR glara Med ol § REaH o A |
ST I[OTid T IR0 W HH BT 2|

gqH T fafyy | snwfera oniel 1 SwWigd Al faRrvarwl 1 AR sl 4,
B L U E = Best, Linear, Unbiased Estimators @sd |

o & AR Ffe # e (Difference between Bias and Error):

fdl TIT F 3T (el Bs Uy ok Il I IMMhfod FIRIST AU & Mad IR
AT & U @ 4 & 3R Pl Pbd HEA © | Fbd GAAD, RUMHS 3R Y AT &8
AP 2 |

Expected (b) — § = Bias

Pl Jmraferd U Afsd @ SR &R R TR & 91d Hod 3R aR<dd Jod @ 3R

Bl FfC Ped & |

Actual Value — Estimated Value = Error

Oor,Y-V=E

55.19. 3RRa® ydiirE @ (Non Linear Regression curves):
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TR & Hed qRY BH IRgH B TE B © | SAIBROT D (ol RS H A AN agh
B AMHR U - MHR & qAT Se=ar I AR w9sare a6 (Indifference curve and

Isoguant curve) &r1 3R AIaIeR 3ffduraety (Rectangular Hyperbola) @1 dvg &1
BT 2| 39 AfaRad S @ gfg St oo # 8l 81 ot § 51 o9 gy
TS & AT 9T & | 3 FIER H RRIH FHIHN BT W Uraherd fhar S 2 |

B dferd aRRads e fAefalad & —

(i). fgaria |faxor (Quadretic Equation):

Y =aX®+bX+c

(ii). srquifae wexer (Proportionate Equation):
Y=a X

(iii). ard rgmoradrT wERer (Semi- Logarithmic Equation):
Y =a+log X

(iv). eregrmorery e (Logarithmic Equation):
logY =logA + log X

(v). raier wdieor (Exponential Equation):
Y=Ae"

SRIgd T4 Tl & Rgwd uRad=r (Linear Transformation) @ werawd YRa®
G faeeiyor & sfasid garil Tt == v fafyr (O L S) gr1 urawera (Estimation)
T ST B | 59 ORE | UTddiord VI /Urad W |/ faRivdrell | gad 8 © | SR
& w7 H IWIad fFardig aHfieer o [Eaq ot i | grawfera fdar T 8 —

Y = aX? +bX+ ¢ cuuune (1)

<T8l, a, b, ¢ raR® (Parameters) € et rdded &= ¢ |

AJYH, IURTI NI FHAN0T bl IRIh FHDHROT H dSoll Sl & —
Y=aX +bX+c......... )

) * 2
Sl X = X° 2

RO (2), &1 WA W gl Th gD FHIBRY B | [TDT UIdhed 94§ dgerid
YT AHIGROT H 1Y T gF B Ferar 9 f6ar S 2|

Cx?) CyxH-Cx' 0 yx)
C 22T 22— (T x*x)?

a=
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b = Cx+?) T yx)-E x0T yx)
) (Ex)—(Zx*x)?

c=Y—-aX*—bX
et 2t = (X' - X%)
x= (X-X)#

5520. YRR fawewor &1 Ag@ ar SwaRT (Imprtance or Uses of Regression
Analysis):

THITA fageryor &7 fforRaa 9 #ewgel SUART 81 8—

(i). oril ¢d < genfe @ oMn &3 (Estimation and Testing of Relationship
Coefficient, Elasticities, etc.)

g fAgeimyr # I =Ri & 99 & gl @ 9T 3R PRI—BR TR BT 4 Ut

BIAT B | O ) afdd & foy < @7 w15 S9! g WR R axall 8 | AT & JAfad &
AT ITERT YT @1 ToFT & forg Fr=afaRad Ulioema i+ Xwar &7 sfidhel fdham STar &—

C=a+by
T8 a wads SUHT T b AT SUERT gy BT A 2|

S dXE ¥ AT dh BT 3Mhol BRd ART B Al DI 0T BT oIl & | fe d4i T 9b

Q=a-bPzds,
o __Pdqg _ P, ,N_ P
H’F‘T?b—f?’ﬁ'_b[——EE— Q(b)_Qb

S aRE gt @) o, AeEl & @ ufoRemue @ @, ganfe @l o @ Sl 2 |
(ii). amg & T HfFt 1 DeEret 1 qemiea (Evaluation of Policies):

AN &1 T R 3R AR & aR<dd el & A1 YR fawetyor fafr= @Rl &
gl Pl UG € | SEIERYT D U IE UAT AT O Hehel & fdb ISR Ford H 9IRd
IRBR B FRIAT ST ol ! © AT ITHA? 39 d)g I Ig d {Har o daar & b
RIS Ity # e &7 i yf¥er 2|

(iii). wfasy & 9 # s/« &= (Forecasting):

aMfefes STTd H 9fdsy & JFAT BT Ggd H48cd © | Ble—ds Qi Faarl 9fdsy & Al W)
R R 2 | I faeemer & gRT @ad IR iR =R & 4 werfUd |l 3 Jr
Rerfad # ) AFd 8Y 9dST &7 JIFAM FTR-IT Sl 2 | YT fdgelyor & 3fgR R
ST T AfAS BT A AT WY W HE! B | SaeRel & foru Hraw faumr o
Afed & AR WR HEMI Ugel aul T FETS BT AN oIl © | 59 MR R A 3R
raarft ot Y QU AN 99 F |
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5.5.21. 3rgA @1 wifad (Power of the Forecaste):

fpdl il Juee Afed @1 aRdfddhdT & e IHD AER R SN Y JAAT DI
dJaar 9 & fear S 2 ydwEE dfsa @ orga @ wfad (Power of the
Forecaste) &1 &1 R R Sirad a—

(i). argem= &1 faem (Direction of the Forecaste):

A @1 faen & A U8 © & Al bl =R & gc &1 FgHH SR Sl B 3R 98
qITd W gedl 8 IT 98+ BT A oIl Sl © 3R 98 Ird H 9ol © | AT AT
3R aRAfAedT JFF UH B e | BT B 1 o AN @l fAE @ HE R Arsd W
IR 2 |

s AR Al Bl TR & g1 &1 JAFAM T T & W IRAd § 98 IR ged & Al
T4 TR b S BT FIAM TN ST 7 W ARG H AR dedl ©| I FFAN 3R
JRfddHdT aFl fAuRa faem # €1 o o gad @l fa=m & Sl R Ared WRT 81 IRl
g

(i1). srgam™ &1 |dt@ar (Accuracy of the Forecaste):

FFAT B ASIhdT & fHA WM AfSel B YAIMOIBAT BT Jad © | A DI Flbdl Bl
dcd I9a Ffe M B89 ¥ 2| IR ASd @ MR WX WY Y 3HH 3R 918 # =
IRAfId Jeal H R BIAT 8 O ASd @ AN B dIdhd HH Bl & | $9& [quiRkd afa
T Y (A 3R 916 § 91 aRdfdd Jedi § 3R HH Bl & a9 Hise @ AN &

TqThd 31fdd Bl 2 |

5.6.7.%. 37 # Ff& (Error in Forecastes):

e F I R & aRafas MR AMwfod gl & g R 9§ 21 39 fHfaRed 93 gw
I fHar ST 8 —

Fe =arafds qea — safera I

(Error = Actual Value — Estimated Value)

qIe: =R @ MBied Jod 98 I © TAD] ATher TAUHET Alsd & AER W {HAT S
2| W BT IS eI AdAld d YT a1 SIrar 8| IR0 & fofy, iy aaardl 98
R PI fdT BT YalgAaE e & Sidie qed @ 3id ¥ fAsl & ardfde sfies T 8 3 |

5521.%. 399 # Ffe & @ (Sources of Errors in Forecaste):

ST fr g9 oFd § 6 AiRegay # Ffe & e o8 Wi R | WA Alse &
MR TR TAIY Y FAMI 7 FfE & FfaRad dRT 8 &—

(@). 3ffwel & Fhed § Ffe: Alsa d ygaa ffws! & dAovew & A= ==l o9, ufiest
HT TI qAT FHBI B 719 SAfe & AR A1 Ffe o Fwrand Bt 2
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(@). Wi disd @ UraTel A1 dford el H Ffe: Afed @ gRT Sdford UdEA
Tonieet @t Ffedt ft g @ Ffedt § wmfie g 7

@). W$WW$Wﬁ§% HH H R B 9 U H R g Ty
B © URT] IRd H Rl RSP U VT BT MMheAd BR ordl ST & s HRT 41
ITAM H FC B AWEAT & ¢ | SHS Tl Hisd H §Y AUl TR B S & AT
o8 & oR WM 8 Sfd 2 | I8 W FfC BT SR g7a & |

(). TAS AR BT U ARG | [ W R (R ame R @R & A &7 1A o T
ST 8) BT 37U el ygfal /Aed 3 g3 A1 FfE &1 RP a7l © | Wad oR Bl A Iqb
goft & Bl A9 9 a1 g SRl orgH # Ffe 1 FRTa 1 Sa efde B |

). =i & 9o wwWEl @ gHfa § uRas (Strucrural changes in the relationship
between variables): udioH g Afed & SMIR WR IFAM oW & foly I8 AT Agcayof
B 2 b o gHH w1t § W AR > I Rl B UG H Blg dqeld el Sl 2 | ol
gt RN 3 U e BT Wwd geatdl I8dT & | s SR 91 IgAE 4 Ffed!
SIS

@). &g F&¢ (Random Error): & FeAt AT el & Rore! ToMT Afed & g1 9%
T8l B © | 39 R fRE T8 8 @ BRU g% <4 FfC hEd ¢ |

5.5.22. ITEX0l & ¥ (Learn by Example):

Example: Find the coefficient of linear correlation between the variables X
and Ypresented in the table given below:

X[1346891114

Y[124457 809

gor: (a) uwge Afa

X |Y [ XY [ X |Y?
1111 |1 |1

31216 |9 |4

4 |4 |16 |16 |16
6 |4 |24 [36 |16
8 |5 |40 |64 |25
9 |7 |63 |81 |49
118 |88 |121 |64
1419 |126(196 |81
56 | 40 | 364 | 524 | 256
N=8

NEXY-EXOED
Jvze-cotver-cn?

E A [OMD Fyy =

8x364—(56)(40) _ 2912-2240
\/{8><524 (56)2}{8x256—(40)2} /{4192—3136}{2048—1600}

257



672 672 672
= = = =0.977.
V1056x448 /473088 687.81

ga: (b) rg 9§ fage=

XY [x=X-X|y=Y-Y|x |xy|y’
1 |1 |-6 -4 36 |16|16
3 12 |4 -3 16 |9 |9
4 |14 |-3 -1 9 1 1
6 (4 |-1 -1 1 1 |1
8 |5 |1 0 1 0 |0
9 |7 |2 2 4 4 |4
118 |4 3 16 |9 |9
1419 |7 4 49 |16 |16
56 | 40 132 |84 | 56
N =8,

X=56/8=7

Y =40/8=5

Y xy 84 84 84

VE2HZ y? B J{132}{(56} ~/7392 8597 0.977.

E A UMD My =

Example: Find the coefficient of linear correlation between the variables X
and Ypresented in the table given below:

X|5 1015 20 25 30 35 40

Y [ 100 90 80 70 60 50 40 30

Solution By Step Deviaton from Assumed Mean

X [Y [dx'=(X-25)/5]dy’ =(Y-70)/10] dx'dy’ [dx'%] dy
5 [100] - 4 3 - 12 |16 |9
10 | 90 - 3 2 - 6 9 |4
15| 80 -2 1 - 2 4 1
20 | 70 -1 0 0 1 |0
25 | 60 0 -1 0 0o |1
30 | 50 1 -2 - 2 1 |4
35 | 40 2 -3 - 6 4 19
40 | 30 3 -4 - 12 |9 |16

-4 -4 - 40 |44 |44
N=8

Ny dx'dy'-(Xdx") (T dy")
\/{NZ dx'*> (3. dx’)z}{N Ydy? - dy’)z}

E A UMD My =
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B 8x(—40)—(~4)(-4) B ~320-16 304 _
"~ [(8x44-(-4)2}{8x44— (-2} ,/(352-16}{(352-16} 336

5.5.23 WRI¥ (Summary):

] AT &1 ¥ 3Mfee R B I WRgd FRY DI AIRGD wY W A0 § oy FEwEy
DI AUET D SAH B | §HD gRT dqae] @RI H uRad @ feur iR
WAl & WR P M BIAT & | IR 9 [ATei &1 Ha¥ 931 $HI I8 © (b
& 9 & FROG-BGRU T B ARAT FTE B UK B 3 BH B T B
g fageryor &1 fderr fhar T 81 gAuEe fAvelvor & gRT W B A
fiRar &1 srage fhar Smar © | fSEeT SuANT I[oidl dem i @l A B forg,
AT Ud BRIBAT BT Hedlh B & [ofg AT /A & IR H AN o+ & oy b
T 2 |

5.5.24 3/rg & we (Question for Exercise):
1. 12 gfqal vd S ufedl &1 gor fefaRaa arferar & g 17 8-

WWEETW(KG):X 65 63 67 64 68 62 70 66 68 67 69 71

yfeat &1 ao (KG) =Y |68 66 68 65 69 66 68 65 71 67 68 70
SURIFT dIfeTdT 3,

%. fow=ra ferm (Scatter Diagram) a9m |

Q. gfcdl & god B X T7 ufqdl & g &l Y AR gU GFT YT @MY STahiord
¥ | SR Y =35.82 + 0.46X @er X =-3.38 +1.036Y

2. WX Y D 1 orel fET &7 95—y TOlid o TFET N |
X11346911 14
Y|12445 7 9
v r =0.997

3. 12 TSAT & 3o I Ifdd IR I 3MfSpdd a1 fA=forRad drferer & feu U
§

s @1 Qﬁﬁ\——[(KW) =X |70 63 72 60 66 70 74 65 62 67 65 68
3TfHdH AT (KG) =Y 155 150 180 135 156 168 178 160 132 145 139 152

SURIFT dIfeTdT 9,
&. fawrma fa= (Scatter Diagram) 991 |

9. gfom @1 wfdd (KW) = X Terr aiffeead o (KG) = Y A 8T S Ueuiae Ny
JMepferd o | SR Y = 3.22 X —-60.9 @& X = 0.232Y + 31.0

5.5.25 SUART g&da /dedser g (Usefull Books/Bibliography):
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gRf¥re (Appendix) 5.
A-5.5. aif¥rew &k sg—=g wgawy (Partial and Multiple correlation):

T4 Bad Q1 R b g G G [OE B TN B SRl & d9 S T 98 g hEd
2199 QT ARG W T T UH R W FHERT B § q9 9 IR D a8 aR Ol
®HI IAUET B ST Fhdl ©v; g d8 |y guna (Direct Correlation Coefficient),
it g wwy qonie (Partial Correlation Coefficient), sg—=Ria |8 =g olid

(Multiple Correlation Coefficient) | W & <eggd H§ Y |8 §W€g UG Bl
o fafeRn @1 guie fsar T 2

(i). ¥ w8 =y ona (Partial Correlation Coefficient): ¥ dg g e
DI AT I TR DI ReR AMT gU bl &1 =Rl & &9 fhar Sirar 2 | Sarery & forg afq
TR X, Y, Zauw § a=ftd § 99 09 e & Aife a8 a6y e @ T @
ST 58—

XanY s 99 (Z 31 Rer A §0) 39 Iy, 9 YRId -4 T

Txy—TxzVyz

Ja-rz)a-r3
Xaa Za dra (Y o1 fRer A g§0) 39 Iy 9 Y9 4 B

ag\:-i-, er.Z :

Txz=TxyTyz

\[(1 rxy)(l ryz)
Y ar Za dra (X & Rer A §0) 39 Iy, @ gfa & T

STEl, Mxzy

Tyz—TyxTzx

Ja-rkya-rz

ag\:-i-, ryZ.X :

(i1). sg—=g gg ww=y uiie (Multiple Correlation Coefficient):

ag—aﬁa a1 o wg Wy Tona (Total correlation Coefficient) @ed € | s@ R <
qfod wd %‘lsmswmﬁ%& gfe R =R Z, 31 wmad =R X Jor Y ¥ 9WEied § a9
TP 19 THY AE AW ONd Bl Ry, GRS fbar S B |

2 2
G’ngw R _ |TzxtTzy—2Tx Tz Ty
P NEXy 1-r2
xy

Note: 1y, = 1),
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gus (Section)—e

sarg (Unit)— 1: wiRiear; sef, w8« @ uaR (Probability: Meaning,
Importance and Types):

@18 @ W (Unit Plan)

6.1.0 Sg<¥9 (Objectives):
6.1.1 k=g (Introduction):

6.1.2 UTR¥I® wreqraferdt (Definitional Terms):

6.1.3 IR®mar @ o (Calculation of Probabilities):

6.1.4 afa yiiar (Conditional Probability):

6.1.5 WRmar faazer (Probability Distribution):

6.1.5.%. dfsa uiRiaar fagzor (Discrete Probability Distribution):
6.1.5.48. |aq WRear faaver (Continuous Probability Distribution):
6.1.6 ERIE (Summary):

6.1.7 3T @ W (Questions for Exercise):

6.1.8 SUAR g&I® /dedue &t (Useful Books/Bibliography):

6.1.0 Sga¥g (Objectives):

qAq R B IMEFYT P SURId Y HHI—

o UIRI&mar &1 et
o UIRIGAT P IOMET HRAT
o UIfIeHdr & YR

6.1.1. R=a (Introduction):

UHT H8T ST & b 89T Fwramell & HaR 4 Sid & (We are IiVing in the world of
probabilties) | |a &FT U wfdw & IR H FFHA A B | fhar Hlvﬂjﬁ EIRCCIGLIE
N 8, ScTad [l &1 qargad ofTid &, SUEIET Jedi & dR H YdigAa oW &,
RITS! 3o ufdg=l & dTall &1 JFAM oI € | ST & Tl AT T B B GRATGT
g1 Y& 2
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feft e & "en @ T T (0) 3 e (1) & = gl B | A uRRfaat # o
P Tl & "el B G TR Bl 8 a9 39D Fwrar (1) den R/ ge1 & 9 ge &l

T RS BT & Sl e I (0) Bl 8| arafde Sited # el "geAr & e &
FREAT IR A T & §1g B © | WEAT AR RS ] faulka weg B |

AR B Wfig § TR & HB SevyT rfeiaa &

warT (Experiment) FHIfaa IR / g Tg

T STt zs (Head) aerar <o (Tail)

arar (Dice) waAr 1,2 3, 4,5 6 H 9 &y U A&l
uT BT

fPdT I 3P ¥ Th IAIE Bl Silg & forg | Ffexfzd sierar Ffeyol Iars

AT HRAT

< @1 Hg BR, Sird 3y axra’l (Tie)

HI9H BT YaIgAT ST IFqar Tord

ASTEPITT T YT TS, FEOMHD AT I

g (Event): ) wamT & aRvmH &I geaT & ®U H yad & SIar € | SEERT &
forg, <19 f&dl Ry &1 I ST 2 99 &1 gRemH /gen (2 1@ ¢d) gl § | af
fefl urar 1 SBTAT ST ® 99 ® R /Tedd (1, 2, 3, 4, 5, 6) Tedl 2| fH T &

|l FEAIfad gRomEl / gemsll & Wig @l geHr wgzad (Event Set) wer i € |
&R e & TeA B WA = SH U B "ed @ Hd D <+ YN B IRM THeA

qrelt Tel 3 g |

IaTERT & forg, afe fd wanT # <1 RYaei &7 ga |1l IS8Tl WY d ol IR geg

AT B

Ugll RdmT &1 g8 IR gax1 &1 &s (H, H,)
Ul Raaml & g€ IR )1 &1 < (Hy Ty)
gl RidmT &1 <o iR g1 &1 =vs (T; H,)
Uge Ryad! BT el 3R -1 &1 e (Ty Ts)
31t SWRIFd YN & SRMA—

& ¥ S A W = -

Q?E%Esﬁ?wéamﬁwmzz

ﬁéﬂ&ﬁaﬁmﬂw:i
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6.1.2 UTRWI® wreqraferat (Definitional Terms):

(i). s "e ¢ (Simple Events): &= g @& 941 Wadd UROMAT BT 31T 37T
T A HeHT HMT Sl & | S&TeRel & foly, U Uil &l habl (T0SS) R T A ol
g (1,2,3,4,5,6) % 9 o W 3ie IR @R < Foar g | g8 g1 war (Tossing a
die) v WANT & frae B8 =1 IRV €| ST Udd TR Udh HMRI gl & |
T SR H Al fdl g &1 IBTell oIl @ 99 S9a & |wirfad gReme (Head,

Tail) g1 vt Rerfa # v Riad &1 IV OTH & YANT # =S 3R <o &I 9 geAl 2 |
S ORE AT B AT TSS! | ¥ UH U1 FdhIe R Rl 52 GG "TAN W9 E |

(ii). faf3ra sesm® (Compound Events): f&ft v & &3 wWd= aRvmsEl &I Ua |
e & R wgaa we¢ (Comound Events) sl 81 SQERV & o, URAT B &

SR # R 99 w& (2, 4, 6) sterar faws s (L, 3, S)Wa%mma%m

PRI D HA H FH U 2 6 A STl oo Wi BTl fAdd] T Wgad geHT §F o)
& | M acRll BT ST T et A= geRll # AT faar ST | 2 |

(iii). R saeit gead (Mutually Exclusive Events): &1 a1 a1 4 @if¥& geqn a9
AT H IRIR 3Gl hEdl & ofd d U AT T8l °¢ Fhdl & | Sarexv & v o9 fhdl
Rices 1 SBTell Sl & a9 a1 @ g8 (Head) fewrs gswm ar <o (Tail). sreria gs 8k
o Tl b A1 T8l fRwTE usd 21 31 I Sl geAy Y H URER Udeil § | 3T aRE
TP UHNT B Bl W 1 A 6 dP B Dls Ud 3id & SR Q@S ISl 2| 3 I8l Gl 6
HeATY 0§ IRER 3(9doil ¢ |

(iv). @ geg (Independent events) TH g ¥ Wdd ®U ¥ gfed 8 arell
gAY 3O H Wad "eA dedll & | Se’Y & foy, Udh Rgd &7 9N dR1 & IR
IV TR TS AT < M DI geArd A9 H Wdd & | Ifaid Ridd Bl ggell IR IBTAT W
ST gROMH IAT § SHHT U9 R IR BT UR 3MT aTel IRV I gTfad T8l &=
=l

(vi). iR ges¢ (Dependent events): 5@ 15 gcAT @Y geRil W R B8Rl & a8
iR T Pl €| IR & foy, Al & Sie wR d gig s aul @ @ W
FAT B

6.1.3 TRI@war @ v (Calculation of Probabilities):

e BIg T gl wwirfad N d¥le 9 gfed & ol & 3R S99 9 &g fafkre e (E)
G H e | afed 81 Aol & a9 99 AR 9ea1 & g &l FwimaH,

a _H
p=Pr(E)=-
s fAuRd fadr fAaftee gear & 9 g+ &7 I=1aT,

q= Pr(NotE)z%

g8, p+q=1.
It f&Y geaT & Tea & uiliaar iR SU 7 Tea &) UIRIdbar &7 ART Th T & |
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R TR ¥ 99 "1 & "ged & uifedr = fAftre gear & g & gnifdd d¥idl &)
AT = gedl & Eed Jufad aRomHt / a¥iel &1 G

SRV B forg, foll wra Riad @1 SBTam R G a1 geqrd (Events) 9w 2| g
AT A B A DI FHATIAT |

1

It foedl I g @1 IBTeM W S 3 & gwaar === 0.52 |

2

Bl UrRAT BT Bb R FHd 6 TSI FHI & | U W TG Y 1 bR 6 Tb b AP

SR s us Iad 2 |

ﬁ,%wmﬁmwwswmﬁmm:%:&l%él
6.1.4 T wiRar (Conditional Probability):

(R 1 A ARF TeART B UH A " B WRGAT F1d Bl
afs Ey 3R E, 3 geag (Events) & @9,

Pr{E,/E,} = pr {E, given E;} &1 E, & ®c & |wd w=ma=r (Conditional
Probability) S@ E; &c &1 8, ®&d 2| 3dl @8,

Pr{E,/E,} = pr {E; given E,} &1 E; & ®cd &I wxig w=mE=r (Conditional
Probability) </9 E, &c gat &, %&d 2|

afe E; @R E, IFI gcarl @& W 6 "ed & 9™Ees & Pr{EE,} 3@
Pr{E,andE,} =1 qf=d & g ar

Pr{E\E;} = Pri{E }Pr{E;/E } .....(1)

9 E4 3R E, T T 309 # U6 R ¥ W@ad § a9,
Pr{E\E,} = Pr{E}Pr{E,} .....(2)
Al E;, E,3IR E; & "eqmsii (Events) & forg,
Pr{E,E,E3} = Pr{E,}Pr{E,/E,}Pr {E3/E,E;} ....(3)
afs E;, E,3iR E5 dFl geaid (Events) oo # U6 gk 9 W@ad § d9,
Pr{E,E,E;} = Pr{E,}Pr{E,}Pr {E5} .....(4)
e (i). TP a1 Tes arel gedrl # At gemd (Compound Events) sea #|

(i), o8 o8 W 7 T q | VT TeaRl & TH 9T ged H Wiear
Pr{E;and E,} w1+ qgfea f&an wimar 2|

Example (6.1.1): f&d s g @1 &1 dR IV W M1 R TS 3M DI GG
ST B |
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g I Ml geAN U9 ¥ WdF 2| IfQ Ugell IR &S o &l FwiEar & Pr{H,} &
AT A IR 8 AT & F™ET & Pr{H,} | T1 I & Yo AT g &I UIiawd &l
Pr{H,H,} 3 gfaa fear Srar g s,

=1-025

1
Pr{Hle} = Pr{Hl}PT{Hz} = E X 4

N | R

Example (6.1.2): afc A& 20 99 d& T 38 & wifidar 0.6 dar B @ 20 a9 fiar
& & Ufdar 0.7 8 99 Q1 & 20 99 I A1 AT QT @q &I GRITaET S N |

& JBI I geAg MU H ¥aad ¥ I A & 20 I d@ QT @ @ IRIEAT B
Pr{A} ¥ @2 B & 20 aui d& a1 387 &1 @=a1 & Pr{B} & gfa f&an S ek
QEI & 20 IY dH A1 AT RieT @1 1 @wra o Pr{AB} & qfod fear S ar —

Pr{AB} = Pr{A}Pr{B}=0.6 X 0.7 = 0.42

Example (6.1.3): t& 9t § 5 A%g 3R 9 Flell < 2| i A T A B IR a8 A
fhTAdR T fhar Oar 81 9 & el Y TF1 AT Hlefl R g9dT URedT STd
PN |

gor: AG Ul | Mprell T ygell g & Prell 89 @ gw™Ear Pri{E;}, TR g & &rell

g @ AT Pr{E,} § a1 el T 9 Al & drell 89 @ wifdsar PriE;} ®
dd,

Pr{E,E,} = Pr{E,}Pr{E,/E }

3 _.2_6 _3
== X-=—=— g|
8 7 56 28

e I8 HI geATg U H Wad T8 © |
(R a1 T I s AT Tl B T ST T B WRBAT T BRAT):

afs E; 3R E, @1 "ean (Events) € s & ®aa E;, dad E, 3r@r 4l & ged &I
wifywar &1 Pr{E; + E,} a1 Pr{E,orE,} sRT gfoa #=a §| qs,

PT‘{El + Ez}z PT‘{El} + Pr{Ez} - Pr{ElEz} ..... (5)
SURIT FHIHIOT Bl Az (Set) @1 wrer 3 71941 gpR ¥ 1 forad &—
PT{El U Ez}: PT{El} + PT{Ez} - PT{El ﬂ Ez} ..... (6)

e af M geAy oMo # Il gkl § 99 ST 91 Wiy "en @ Wik IR Bl
21 O Rerfar #,

Pr{E, + E;}= Pr{E,} + Pr{E,} .....(7)
SURIGT FHIHROT Bl Ag=ad (Set) @1 T 3§ 71941 gpR ¥ 1 forad &—
Pr{E; U E,}= Pr{E } + Pr{E,}.....(8)
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Example (6.1.4): arr @ wgof TSt § 9§ e Wit (card) Moo w® Sw@a e
(King) srerar I (Queen) 811 & [T T & |

g Il el Tt & o B9 & wflear &1 Pr{E;} | 91 I B9 @ Wikdar
@ Pr{E,} & qfem far @@ 99 33 9,
PT{E1+E2}= PT{E1}+PT{E2}—PT{E1E2}
A2 0
52 52
8 2

52 13

AIe: g8t S gAY MU H IRWR SUqoi! g |

Example (6.1.5): arer @ 9=qoi Tl H 9 e uxil (card) Moo uR @ ST 3feraT
ghH (Spade) & B @1 UTiehdr =i & |

T A1 DI TS H FHf 52 i 5 A gHA (Spade) & 13 U<l BT & TAT IR IS BT B
% A Ta gHA BT IO BT 2 |

Al Frarell Y o= & IS B9 & uiliedr & Pr{E;} ¥ a1 g&¥ (Spade) & g HI
gt & Pr{E,} ¥ gfua f&ar g a9 93 9,

Pr{E, + E,}= Pr{E,} + Pr{E,} — Pr{E,E,}

= Pr{E,} + Pr{E,} — Pr{E,E,}

_ 4 13 1

T 52 52 52
_ 4+13-1_ 16 _ 4

52 52 13

die: A B TS H a1 52 W (cards) g &1 e IR W &St (Clubs), ge
(Dia%monds), g (Hearts), §57 (Spade) 8 g1 o g% 9FT # 13 Wi (Cards)
|

Y iR 5w Tl T @ B € WalF g R UM A T B A F |

TS AN H TF 3@ (Ace), TH e (Jack), TH /9 (Queen) @RI U@ RTST
(King) g g1

Si% (Jack), ¥ /9 (Queen) derm wo (King) & o SeRigad BT 2 |

6.1.5 Ui¥isar faawor (Probability Distribution):
6.1.5.%. dfead uliaar fagwor (Discrete Probability Distribution):
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I le’ﬁ—&; wfsd =R g e Wﬁ X1, Xo, X3, ... Xk BT WIRIDAT HHI: P1, P2, P3; ---Pk
BRI P+ ppt+ P33+ v =1 99 W X & forg Ffied ufiedr faawor aRunfia g
=

wead P (X) = p &1 X & WiiidT %ele ®ed & | ST,
P (X)) =ps
P (X2) = p2
P (X3) =ps

P (X«) = p«

g |

I8t X & @fsd 49 =R 2
JTERT B forg,

Ife &1 YT BT Teb |1 bl MY ol IH UTG bl & AN bl TR X gRT G fhar Sy
dg X & fafa=1 qeai @1 wif¥ear faazor f=faRad aiferer # eaRerd fear @ g—

X 2 3 4 S 6 7 8 9 10 |11 |12

P (X)|1/36 | 2/36 | 3/36 | 4/36 | 5/36 | 6/36 | 5/36 | 4/36 | 3/36 | 2/36 | 1/36

IET Sl UAT | YT 3fehl T ANT 7 B b1 UTfhdr 6/36 = 1/6 2| 31d: Sid ST uTdt &l
U 1Y 600 R Hebl SIUIT d9 100 IR QI I YT 3fchl DT ART 7 AT Bl AT © |

SWid aiferdr § e @fed wlRiear faawer o fA=falRea o | (6.1.1) #
yefdfa far T -

R e (6.1.1):

TR faaRor

0.18
0.16 |
0.14 ¢ | o
0.12

0.1
& 0.08

IR 1,

0 2 4 6 8 10 12 14

(X)

@ Seriesl

6.1.6.3. |aq WRear faaver (Continuous Probability Distribution):
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faavor wed €| Faq wiedr AR & YeEnfas & Wwy W daq 9% & O’ BT el g |
A UTRISdT faaRer asb & Sf=vid A &ahal BT ANT W Y& &Il 2 |

96T FHIERT Y = P (X) g ® 1
i de (6.1.2): 9aa 39 =R @ Wifdar faaRer &1 @

P (x)

e N

Gfed Q@ TR BT W1 fIaRoT ferar |nferd Jmafa faavor &1 Y@= agqs (Polygon)
P! AT BIAT & i FAd <d TR DI ARG fdaRor sierar |rfere amgfa faavor @l aapf
AT aB B MBR B Bl 2| N SwRIgw o dwr (6.1.2) 7 uslRfa fear mr g1 X
38 W B W R &3 &1 G a3%d she (One) & weR 2| ¥ sEifed a3 @

it X & a s @ax b (X lies between a to b or denoted by a< X < b ) @& 7
o A wfiear &1 uelRfa far T 7

re: g, P (X) & wlear g9 wew (Probability Distribution Function) #
hgd 3 |

6.1.6 ERIE (Summary):

TRy T AT 31l FRITT © | Sd= 6T YD &0 FrTa=sll IR meRd & | faenfeay &
gRer H SO B DI FWIEAL, WA H Sl /BRA B FEET, H$h UR gHCAl D
AT, T AT BT ASHT AT ASdhl Ul B &I F=Te=T A | g far o
TR & YA gRT FRITI8 / UTRIedT &l 0T ke 9fasy & forw Nt a9y Sl 21
TRV & fory, =T 98 & Al 3 W1 g &R & JAER R 41 ARl 39 oy
T 31T NI & fdr 9 &=y 2|

6.1.7 3T @ W (Questions for Exercise):

RIEAT @ gfte | T B uR9IT BTy |

IRIGAT MY AT FHST 27 ST §RT T N |

IRYOR J7aoil el I T s 87

Tad= 3R iR geAmRl Bl IITERT gRT W B |

U AT U1 BT Hbd R fA9H |1 39 &1 aw1d=1 fbd= 87 STR—3 /6 =
1/2

o w0 =
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6. T RIgDl B T AT IVTA IR HH I HH Udh oS 3 P T8I fba=i 87
SUv—3 /4

7. A9 D gOf TSI H W UP Ul MdTe R S I B B FRIEET fhaHr 872
SR—4/52 = 1/13

8. T UTAl BT U AT b UR THI BT INT 7 M BT FRTGAT fhal 8° ITR—6 /36
=1/6

9. TP RYad BT 100 IR IBTA TR 60 IR &S AT & | 101 df IR IBTA WR o M
P FRTIAT 27 ITIR—40 /100 = 0.4

10. Th I H FHM AHR Bl 6 ollcl, 4 AP AT 5 Aol T & g W & 91 § A U
T BT QT A BT A W SHS! T TG BT fh— &, g dTel [T BT B,
@. g A%he T B BE, M. I Aol [T B ER, ' Al T B 8T B8R, S, 9
el IT A% T &I 8FN? STR— &. 2/5, @. 4/15, 1. 1/3, 9. 3/5, 8. 2/3

1. U Il § FHM AMPR BT 2 e, 14 Dlcll, 35 B TAT 8 The e T 2 | Il el
¥ e g {4 fpvll @y sgewa (Randomly) @ fAierefl STiam € 9 gefe! @
T B {6 — &, g &) BRN? @, g Ahe BFN? L AT H8i s H T 8
7 9he 8NT? SAN— &. 35/59, @, 8/59, 7. 57/59, ©. 16 /59

6.1.8 SUAN g&I® /U &t (Useful Books/Bibliography):

Anderson D. R., Sweeney D. J.,, Williams T. A. (2011). “Statistics for Business and
Economics”, Eleventh Edition, Cengage Learning.

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

Damodar N. Gujarati (19995). “Basic Econometrics”, Third Edition, Mc Graw Hill
International Edition.

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Derek Rowntree (1981). “Statistics Without Tears: A Primer for Non-Mathematicians”,
Charles Scribner’s Sons, New York.

Francis A. (1998). “Business Mathematics and Statistics”, Fifth Edition, Letts Educational
Aldine Place London.

Gupta S. P. And P. K. (2018). “Business Statistics and Business Mathematics”, Sultan Chand
and Sons Educational Publishers, New Delhi.

Koutsoyiannis A. (1972). “Theory of Econometrics”, Second Edition, Palgrave.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

Murray A Sppiegel and Larrry J Stephens (2010). Fourth Edition (Special Indian Edition),
“Statistics”, Schaum’s Outlines, Tata Mc Graw Hill Education Private Limited, New Delhi.

Nadar E. Narayanan (2015) “Statistics”, Second Edition, PHI Learning Private Limited, Delhi-
110092.
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O. R. Krishnaswami and M. Ranganatham “Methodology of Research in Social Sciences”
Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Rafael J. Engel and Russell K. Schutt (20099). “The Practice of Research in Social Work”,
Second Edition, Sage Publications.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

S. Sampath (2006). “Sampling Theory and Methods”, Narosa Publishing House, New delhi.
Taro Yamane (19700). “Statistics An Introductory Analysis”, Second Edition (A Harper

International Edition), Jointly Published by- Harper and ROW, New York, Evanston and
London and John Weather Hill, INC., Tokyo.
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gvus (Section)- 6

s&rs (Unit)— 2: aR&eam &1 3t td 9sR (Meaning and Types of
Hypothesis):

a1 31 v (Unit Plan)

6.2.0 Sg<: (Objectives):

6.2.1. uR=™: (Introduction):

6.2.2 UR&eGT &7 3k ¢d gRamed (Meaning and Definitions of Hypothesis):
6.2.3 UR&eaT & wdR (Types of Hypothesis):

6.2.4 ARIT: (Summary):

6.25 3T @ we (Questions for Exercise):

6.2.6 SR gwa® /vy At (Usefull Books/Bibliography):

6.2.0 Sga¥d: (Objectives):
A A B JeFIT B SURIT 3T GHS—

o Y ¥ IRBTT B 3ref B
o Y ¥ IRHTTT & UBR Bl

6.2.1. = (Introduction):

IRETAT BT 37f, IRANT U9 YR &I Seold WUs—2 & Shis—2 H fawr | fHar mar 2|
TE Bl URGSIT B i | TRRT qenl &7 faaRer far S @ ¥ AMRvaar 9w
AT AT v & IR H F1d /7Y URMIEG 9 DI URGSIT BT MR AMT A1l 2 |
9 RIS 9 @ gfie At ged & forg o @) dsnfe ugfa R ol § e
fou = ==or FeiRa €1 dREea &1 At o= asne oy &1 URMS Ay
TROT § AT RSB Bl Sifd; Gfte 3ferar s HRAT e BT 3ifaH Hgedqul =R 3 |

6.2.2 TR &7 3ref gd gR¥m¢ (Meaning and Definitions of Hypothesis):

Had T HT g AT G & AT &1 ey T8 7 | uRGeTE ddf & G | u™ B
forg STARTY qeat @1 Bied @ fory Ayl gfte Sucer ool 8| 39a mma # ug fAfdad
AT Bfed B & Mg »d & o e fba aeai &1 urd /Hofera o 3ifard 2|
IRGSITY B4 WY & FIAd IROTHN & IR H URMME oA/ fdaR uga axdl 2 |
uffeeR (Poincare)! & sFwR, “ura: YT @El oier & fb wanr (Experiment) faem
el gd wfeqd famt & arer g far s =Ry St 6 aw1a 98 2 | Q41 &A1 7 dad
fRf® afed smami@ ot B | (It is often said that experiment should be made without

* Poincare (1952). Science and Hypothesis. New York: Dover, P.143.
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reconceived ideas. That is impossible. Not only would it make every experiment fruitless, but
even if we wished to do so, it could not be done.)

SR (Kerlinger)® & 3IAR, "IR&GUT &1 AT a1 ¥ (e =R & weg ¥l & IR #
SECIECECE 2”1 (A hypothesis is a conjectural statement of the relation between two or
more variables.) U 3! UR&bea1 & fory 31 dwalfedl f=faRad g—

UM, URGSITY &1 IT &I | A =Ri & Aed A §F el & aR § ST Bl 8, a

TERT; URSATS H TR & Heg AT FHEl Bl S & foly I Iur / ufshar Ffed
I 2|

SWRIFT PIS b IT T 01 DI IURAT H a1+ gt # yRPpedT &1 Hig A 81 8
ST 2| IRBeuATd deifie oy fafd &1 i o 2| Plafolie fSFGRI (Collegiate
Dictionary) # UR&GEIAISN &I UANTHS RIGT I1 AN & ®©U ¥ gR9INT fear @ g
9 {5 a7 &1 W B qAT Sird BT FeR¥d &xa @ g o™ (Provisionally) ®U 9
g far Sirar 81 (New Collegiate Dictionary defines hypothesis as a tentative theory or
supposition provisionally adopted to explain certain facts and guide the investigation of others.)

gRa&earsil &1 fHfor yra: @rergel (Exploratory) ¥ieil & SR fdar SITam & e g=a! Sird
fospyi® (Conclusive) el & SR fdar Siam 81 SereRvl & fou fafecas we 9
dHRI ® eV Bl YBBR Uh URMPAD A o & (R 99 TS d=in+ie i (A
Sifd, TR, §R S, il onf) eeas 3ifow sy wR uged 2|

6.2.3 IR&eaT & YHR (Types of Hypothesis):
Sig & <SRN J UHR B IREea Afia Y ot 23—

T aRaea (Null Hypothesis): =1 uReeddr d =_T & dra & ol el a1 feival
B AR T ST 2| IR0 & forg, Al Hel WY 6 gd ST & Had | by I
T8 BT B A1, U ol WRed & folt oW TRl ®, Sl | uR&edHr e @
SR fatre AiRera! Todrel vd dgii~e difadrel gRT S Jedi & ol & IuRid I
ARG &1 gfie srerar We fhar S 2|

Ipfeqm aReeaT (Alternatlve HypotheSIS) dhfeqd aRGET IR IRGSITT & Jecl
Haw <l § 1 ddbioud quoou-ﬂdﬁ & IRTA T HIM?C'\HIdﬁ @ A B Sl Bl g |
ISRV & oIy, I uRGeUT "RT Il & ¥ad d By gHA el sl 8 ® oy
"SRT ST $ I § JHAE B § ddbicdd URGSIT ©| $UI A8, YL URGH
"Ugel Tl WReA & oY aMed T8 7 @ fol e deHl W@Red & oy drerd
2" ddfedd gRaEeT T B |

e W YW WReewT 3 Y 1@ Isfous aReberr axft 21 A4 v ey a9t 48 &
Hhd §| o9 YU NG € B 79 Iofous uReweu o g den swe RAmda
SI9 YT UREBIAT Tod Bl 79 dpfouds aReeu wE Bift |

6.24 GRII (Summary):

aReeumRil &1 fmfer @orget @ik faweyonets uert & forg uRfas vd Fewget fag 2 |
IRGSIY a0 SF TR AEIRT RS e el 8 e o & oiftm =Ror § J¥9ai &

> Kerlinger F. N. (2012). Foundations of Behavioural Research. Second Edition. Surjeet Publication, New Delhi-
110007. P. 18.
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fazeiyor & gRT Ygfte 3rerar e fbar S1em €1 g & oy a1 avg &1 aRebeumd Affa ol
Sl & I ORGSAAT 3R ddhfoud URGeTT | I QI URGeIIY M0 H IRER J(YJoil
Bl B |

6.25 g @ ye (Questions for Exercise):

IRGSHT BT gRATT BN |

UR&GEAT BT RIS I |

oY H GRS BT Fed Iar |

I 3R ddhfeqd YRS BT IIERVT & AT FASIR | (

6.2.6 SR g&I& /s g1 (Usefull Books/Bibliograpphy):

Anderson D. R., Sweeney D. J.,, Williams T. A. (2011). “Statistics for Business and
Economics”, Eleventh Edition, Cengage Learning.

Ao bd -~

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

Damodar N. Gujarati (19995). “Basic Econometrics”, Third Edition, Mc Graw Hill
International Edition.

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Derek Rowntree (1981). “Statistics Without Tears: A Primer for Non-Mathematicians”,
Charles Scribner’s Sons, New York.

Francis A. (1998). “Business Mathematics and Statistics”, Fifth Edition, Letts Educational
Aldine Place London.

Gupta S. P. And P. K. (2018). “Business Statistics and Business Mathematics”, Sultan Chand
and Sons Educational Publishers, New Delhi.

Gupta S. L. And Hitesh (2012). Research Methodology. Second Edition. International Book
House PVT. LTD. 2/42, Ansari Road, Daryaganj, New Delhi.

Koutsoyiannis A. (1972). “Theory of Econometrics”, Second Edition, Palgrave.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

Murray A Sppiegel and Larrry J Stephens (2010). Fourth Edition (Special Indian Edition),
“Statistics”, Schaum’s Outlines, Tata Mc Graw Hill Education Private Limited, New Delhi.

Nadar E. Narayanan (2015) “Statistics”, Second Edition, PHI Learning Private Limited, Delhi-
110092.

O. R. Krishnaswami and M. Ranganatham “Methodology of Research in Social Sciences”
Second Edition, Himalya Publishing House, Mumbai- 400004.
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P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Rafael J. Engel and Russell K. Schutt (20099). “The Practice of Research in Social Work”,
Second Edition, Sage Publications.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

S. Sampath (2006). “Sampling Theory and Methods”, Narosa Publishing House, New delhi.
Taro Yamane (19700). “Statistics An Introductory Analysis”, Second Edition (A Harper

International Edition), Jointly Published by- Harper and ROW, New York, Evanston and
London and John Weather Hill, INC., Tokyo.
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gvus (Section)- 6

s@&1s (Unit)— 3: ™= faavor @ fa9gamd (Characteristics of Normal
Distribution)

@18 @ wavar (Unit Plan)

6.3.0 Sg<¥¥ (Objectives):

6.3.1 uik=d (Introductio):

6.3.2 G faazer e (Normal Probability Function):

6.3.3 WM fadvor 9 &7 aMadR (Shape of the Normal Distribution Curve):
6.3.4 MY faavor 9% @t fadiwad (Characteristics of the Normal Curve):
6.3.5 AM® =T Uiliear faaver (Standard Normal Probability Distribution):
6.3.6 AT (Summary):

6.3.7 3T @ ¥ (Questions for Exercise):

6.3.8 SUAN gw® /warer A (Usefull Books/Bibliography):

6.3.0 Sga¥g (Objectives):
A I B IFTT B SURIT MY SARI—
o WM AR faaRor &1 aReg
o WY IAgR facRor & facmal &t
6.3.1.aR=™ (Introductio):

|ad <9 W b Fed § qErg uiidedar faarer (Normal Probability Distribution) @t
TR FEH ATAYUl 8 | AFG WAl fAaRoT &I JeRUM % T0MAe MHEH S AR

(Abraham de Moivre) =1 sro gaTRIG oRkg § SfeeRe sifw =9 (Doctrine of Chance):
1733 % <t oY | wr=g fdaRor @1 smerR €<t (Bell-Shaped) & maR &1 81 2|

6.3.2. M= faa=or warw (Normal Probability Function):
MY faaRer wem &1 afiieRor fefaRea g—

1 2 2
— _(x_”') /20—
f) = —=e

et u W (Mean) @
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o w9 fa=e= (Standard Deviation) &
m = 3.14159
e =2.71828

6.3.3. GG faaRur g% &1 mdR (Shape of the Normal Distribution Curve):
T faaRer &1 emeR &< (Bell-Shaped) @ 3R &1 g6 2 |

anferer @& (6.3.1): A IRFRAT fAaR0T &7 S3TEvvT |

X F
10

15

20 14
25 18
30 20
35 21
40 20
45 18
50 14
55 4
60 1

X=35

forsr s (6.3.1): 9 IRERAT fAaR @1 afr |

25
15

/ \ e Seriesl
10

R \
/ N

0 10 20 30 40 50 60 70
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6.3.4 AWM faavur a% & fa@mang (Characteristics of the Normal Distribution
Curve):

(i). Am=T fAaRYT a6 BT MBR fAART & Ay AR F91 fagee & A R 1R &var 2
(ii). =T fAaReT 1 ARy, AfAdT IR IgAD BT HH T BT 2 |

(iii). | faa=or # fawwar (Skewness) &1 A 3T BT © |

(iv). wmr= faaror # @aaar (Kurtosis) &7 #19 0.263 2idl 7 |

(V). M= faaRor a1 e g ARl R ST (Asymptotic) =T ' rerfa s
SET IR & ft T aret @1 7 B0 E

(vi). I faaRor 9 &1 MeHR wHfAa (Symmetric) grar 2 |

(Vii). MM Q@ TR B UIRGAT A fAaRT 9% @ &% @ gRT S el © | A
IR g & i AUl &l b & SRTGR BIAT © | FAMT MHR & 8B d DRI A
A T qAT 9N IET IR AT ST & FABA el BT & |

(viii). M fIRoT 9% & JaTa—

(). e & ST 3R TEY fAge @ i 68.3% dahel oAt BT B 1 A1, (X + o
) = 68.3%

(b). =g & <Mi SR <1 oM g fages & eradid 95.4% dA%hd e BIaT & | A,
(X + 20)=95.4%

(C). W & SHI 3R O oM vEY famed & Jtd 99.7% dFthel A BT © | A,
(X +30)=99.7%

fora s (6.3.2): WM wifidar faaRyr & st &arwd / Wi &1 faaRor |

v —— S —

ot 99.7% e
pe—— 054 %

F<68.3% >
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6.35 AMd | UiRear faaver (Standard Normal Probability Distribution):
R 39 =R & I Wi¥ed AaRe &1 9reg 3 iR g9 fage ta 811 8§ SS9 946

AT U ar faaReT @ed €1 39 dRg & «d oRi &l Ui I[h & Z 3eR ¥ gfua fear
ST 2

77 A= faaRer e (Normal Probability Function) fe=ifefRaa &

— L —22/2
f(Z) - me

SWIgd aiferer wer (6.3.1): # egaled @@l of U = (X -X)/S.D.of X & ®u ¥
gRafdd @1 td U g F &1 gt 999 R 396 Uildedr faaver &1 fA=faRad sy
T 81T © |

arferer ww@r (6.3.2): uRafda aHel &1 wi¥iear faarer sie[r AMe a faRor |

X F F.X ) F.X? X |SD.X |X-X X—X |F
S.D.X

10 1 10 100 100 35 10.66 | -25 -2.34522 |1

15 4 60 225 900 35 10.66 |-20 -1.87617

20 14 280 400 5600 35 10.66 | -15 -1.40713 | 14

25 18 450 625 11250 |35 10.66 |-10 -0.93809 | 18

30 20 600 900 18000 |35 10.66 | -5 -0.46904 | 20
35 21 735 1225 | 25725 |35 10.66 |0 0 21
40 20 800 1600 | 32000 |35 10.66 |5 0.469043 | 20

45 18 810 2025 |36450 |35 10.66 |10 0.938086 | 18

50 14 700 2500 |[35000 |35 10.66 |15 1.407129 | 14

55 4 220 3025 |[12100 |35 10.66 | 20 1.876173
60 1 60 3600 |3600 35 10.66 | 25 2.345216 | 1
135 4725 180725

o W (6.3.3): AFe arg Wi faaRer @ Imta &5rber / Wiiddar &1 faaron |
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e Seriesl

-3 -2 -1 0 1 2 3

dre: %9 =R (Random Variable): 3% ==t &7 @gd € R IR # IAM T8 o mar S
HHdl T | AT G =R BT A9 <G BRBI W TR AT | IR & oIy, 59 &7 a4l
(Dices) &I & | IVTAT AT & 3R M & ABl I SISl AT & qd ANThHA FATH
(1+1)= 2 & o= AfHad (6+6) = 12 & §ra # o1 ff de@n 81 d&ar g1 s ar &

Plg Al AN el AT ST Aehell © |

6.3.6 R (Summary):

| 3ngfa A1 wiiedr AR v faftre yeRr &1 faver @ g wiReat § @
IREHATSN BT i H BB A o | AW AT faarer &1 Reafcr § AHGHAIAT &1 A1y,
HIEHT ToAT qgeTd P A FAE BIAT o | SHDI PR 6 & ATBR I A I SHI O
g A A FHHT BT B

6.3.7 3 @ ¥ (Questions for Exercise):

1. 9E=g faaRor 9 S w1 @ 87
2. A= faaror &1 fagediel & Seold & |

6.3.7. SN gwaa /dedue @t (Usefull Books/Bibliography):

Anderson D. R., Sweeney D. J.,, Williams T. A. (2011). “Statistics for Business and
Economics”, Eleventh Edition, Cengage Learning.

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

Damodar N. Gujarati (19995). “Basic Econometrics”, Third Edition, Mc Graw Hill
International Edition.

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Derek Rowntree (1981). “Statistics Without Tears: A Primer for Non-Mathematicians”,
Charles Scribner’s Sons, New York.
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Francis A. (1998). “Business Mathematics and Statistics”, Fifth Edition, Letts Educational
Aldine Place London.

Gupta S. P. And P. K. (2018). “Business Statistics and Business Mathematics”, Sultan Chand
and Sons Educational Publishers, New Delhi.

Gupta S. L. And Hitesh (2012). Research Methodology. Second Edition. International Book
House PVT. LTD. 2/42, Ansari Road, Daryaganj, New Delhi.

Koutsoyiannis A. (1972). “Theory of Econometrics”, Second Edition, Palgrave.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

Murray A Sppiegel and Larrry J Stephens (2010). Fourth Edition (Special Indian Edition),
“Statistics”, Schaum’s Outlines, Tata Mc Graw Hill Education Private Limited, New Delhi.

Nadar E. Narayanan (2015) “Statistics”, Second Edition, PHI Learning Private Limited, Delhi-
110092.

O. R. Krishnaswami and M. Ranganatham “Methodology of Research in Social Sciences”
Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Rafael J. Engel and Russell K. Schutt (20099). “The Practice of Research in Social Work”,
Second Edition, Sage Publications.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

S. Sampath (2006). “Sampling Theory and Methods”, Narosa Publishing House, New delhi.
Taro Yamane (19700). “Statistics An Introductory Analysis”, Second Edition (A Harper

International Edition), Jointly Published by- Harper and ROW, New York, Evanston and
London and John Weather Hill, INC., Tokyo.

281



gus (Section)—e

@18 (Unit)— 4: tauely iR fyuela odevr, vom yoR & e wd 5l
JoR $I Ffe

(One Tail and two tail test, Type —I and Type — Il Errors)

a1 3 v (Unit Plan):

6.4.0 Sg<¥8 (Objectives):

6.4.1 gR=™ (Introduction):

6.4.2 Th—ueig gteror (One Tail test):

6.4.3 fg—wfa sita (Two Tail Test):

6.4.4 U U9 fgdld uyaR @1 e (Tye -1 and Type -1l Errors):
6.4.5 R (Summary):

6.4.6 3T @ W (Questions for Exercise):

6.4.7 STARN gwI& /Ay Ai(Usefull Books/Bibliograpy):

6.4.0 Sgavg (Objectives):
JAH I B YT P SURId Y AHI—

o UP TENT UEvr
o fguef wieqor

o U UHR &l Ffe
o fgdid UsR @1 Ffe

6.4.1 uR=g (Introduction):

oY @1 gwed H AT uReeu &1 o & <ifom ==or § uReror fdar Smar € den g9
JMER TR WA B ey Ui fham Sirar & | aReederstl &1 Uaia &Rk S & foy =i
T Fifera) faffEt & R ve uelig A fguef wieror o1 fofa forar Smar 2| wiefian
ARt wfear & Rrgral w® mRa 2| R ¢ Fedl o awmaa &+ =& 2 |
IR&GSITRIT & TRET0T § T TRE &1 IS B B TG &l 7 |

6.4.2 TH—Ueg g<ieror (One Tailed Test):

oy & forv AT IRFUTT & MR W Ig 9 fhar Siar & fb uReeusr @1 S &1
Ry U Ul e fguelia R | 99 3 uReed A & & o fag 9 aifde &
PH P WU H Bl & d9 dbiedd URHGIAT ¥ HHI: HH IT Afdid & ®©d § Bl & | 39 a8

& IRGERI @ Sifg & forg veuela Sita (One-Tail Test) ufthar et ot €1 g9
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TRE DI S DI U Y&l gAY Bl Sl & Hifdh $AH LI YRGS Bl ThRA & oIy
I YTRIpdT fadRoT & Th & Y&l b1 SUANT fhar S 2§ |

THUEA Sifg ufehar A1 &1 UeR @ Bl ©; 9 uefa Sifa (Lower Tail Test) denm S=a
vefra ita (Uppper tail test) | s f=falRad Sereror g1 s foar = g—

(i). /=1 wefg sita (Lower Tail Test): 5@ T uR&UT & FdRA & folt AHRI
IihdT faaRor & ari /1 ueT &1 SYAT e Sar § 99 g9 = uela (Lower Tail
Test) Sifa @wgd & | 39 forg uR&eummelt &1 o /9 UeR & o= 8-

Ho: 1 = po

Hi:p < po

SRl [ qHY BT AR © e

Lo TTT & A BT qd AfdEd A ¥

=1 wefra Sifg ufshar &1 FreferRad SaTeRT /T ¥t T T 8—

A o & w7 & A% & AR [ASTell & 9cd &1 3T Sildd It 1100 8¢ 9 HH
1 BT A1 | 59 Refd & ey @1 uReedr 9 UeR & 9491 ©

Ho: = 1100
Hip < 1100

TBl 19 Ied BT AT Sias dIel |Wikera! Sifd § 1100 €T W HH UIAT SIAT § 99 A
qR&SIAT BT ThR <d 2 |

v Rerfa & =1 weflar oifer & e=dierd &3 (Rejection Region) & fA=faRaa Yafer
gRT &3 T ® —

o e (6.4.1): = wef Sitg & odfierd &= (Rejection Region)

If the sample mean falls in this region we accept the
null hypothesj

If the sample
mean falls in
this region we
reject the

null hypothesis

Lowerdail 145 1100 Hours
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(). S=a v Sita (Upper Tail test): 519 I aR@ea 1 &l 9&RA & foy amm
UIfdhdT fAaRY & <RI /S ued &1 IUAnT fhar mar € a9 39 @ ueiy (Upper Tail
Test) Sifa @wgd & | 39 forg uR&euselt &1 o /9 UeR & o= 8-

Ho: e < 1o

Hi: = po

SIEl Y gAY BT AT © el

o ST & AT BT g4 fAfdad W 2

Seg wefi Sita gfshar &1 fAferRa Semerer grr v farar Tar 8-

A= forr & I8 H U HHAIRAT &1 I W NI 100 ®UAT A AP @I Aol
H)AT A & | 59 RfAfT & oy & aReeu=m 991 R | §91d ©

Ho:pt < 100

Hip > 100

W Refa # S=a vl oife @ sdfled &= (Rejection Region) & fA=ifaRad Yafea
gRT T84T T § —

o dw@m (6.4.2): 9= v ©ifg & sRdert & (Rejection Region)

If the sample
mean falls in
this region we
reject the

null hypothesis

RS| 100 Uppex Tail

6.4.3 fg—ueha sita (Two Tail Test):
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fg—velia e ufehar T9 SR SRl 8 S1d Sifd &1 Sgaed I8 dF Al 81l © & BIg
ek (Parameter) fosft fAfad wew & xR € arerar &1 | =i uRRufomit # wifde e

(Critical Region) sma &=+t @ forw fau v \riwar W (level of Significance) @ ame
BT AN B 2 |

ISRV & oy el AT &1 A1 e & 3fefal el AT 10 2 Al Fal | §9 aR8 &l Sird
& fog uReGeuRt &1 fmior fA=ferRed yer & fdar Siar & —

Ho: = o

Hitpw # po

STEl U THY BT ARy © el

Lo TTT & A BT qd Af¥Ed A ¥

Ioa Ueli Sifa ufshan & FrfalRad Samerer gR1 W fhar /=1 &—

ST Pls HOA I8 a9 Il & b SHD gRT Srfed faolell & ded &1 3iNId Sitad Prdl
80,000 EET BT @RV | d9 39d! Sird & o uRGeuHRN &1 At fa=faRad yerR &
o ST 28—

Ho: 1t = 80,000

Hy: 1 # 80,000

e i Refy & skfiler &9 (Rejection Region) 3 % Rt & &iar 81 wif®
80,000 ¥ TITGT ST HH qMT IRRAR ¥ T aRFeaT Sefiwr 3 o 81 geiferg
=9 fafy o fguely oifa Ry sea €

o e (6.4.3): fg—weha it @ el &= (Rejection Region)

If the sample If the sample
mean falls in mean falls in
this region we this region we
reject the reject the

null hypothesis null hypothesis

II.owertai;l/_l196 RS! 100 1%erTail |

-3 -2 -1 0 1 2 3

e gahuela Sifa # wifas &= (Critical Region) s1d & & forg 3y v wvol amefaddn
% (level of Significance) &1 warT o=d g | s1id afe faar a7 Ariear «R 5% 2 ar
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fRotiaes drferet 5 5% \riedr WR arel @ H 8 Hifde Jed Wiold © | Jaid fguela i
@ SR AU 7T Ariear WR & 3 BT YA Hifad &5 Sd B b foy axd & | Fifd
fg—uef Sitar & SR Arefdhar R 3T 3Mem S el § s S ® | 3t fguehy it

o Rafa # afe fear mar arfedr wr 5 % 2 a1 fAuilhe diferer & 2.5% areiear W dard
g # 8 Fifds g7 GIod ¢ |

TeH-uefig iR fguelw Sifa & forw o < @1 wifae w4 (CriticalValue of Z)
ferfaRaa arferer & <emrar r -

aferer @& (6.4.1): to—wim iR fawiw oifa & fou o o &1 wifie M
(CriticalValue of 2)

refepdl W 0.10 0.05 0.01 0.005 | 0.002
U Yely S & forg Z &1 wifas 99| —1.28 | —1.645 | —2.33 | —2.58 | —2.88
aferar aferar ol | JAgar | 3T
1.28 | 1.645 | 233 | 2.58 | 2.88
fg welg St & forg Z &1 wifae a9 | —1.645| —1.96 | —2.58 | —2.81 | —3.08
qern qern qerm qern qern
1.645 | 196 | 2.58 | 2.81 | 3.08

Jgta, ve—uela Sifg @ Refd # 10 % wariear @R (Level of Significance) ®R =
IREETT B TERA B g Z &1 A1 9 uer it 31 Refa § — 1.28 @en g ue Sitg &

fRerfa # 1.28 81 3FR Z &7 f*Ruer w19 (0T g @) Bigax) 1.28 9 &9 89 R I
UfiheaT B TNHR HR o ST 2|

T8l fg—uel Sita @1 Rafa # 10 % wriear wR (Level of Significance) <=1 welt &
3T 37T ded 5 %0 ¥ oI 7 | ¥ Raft H g uRevew T @1 qeRa @ forg Z &1 A
+ 1.645 %]

6.4.4 W U9 fgdg ysR @t Ffe (Tye -1 and Type -1l Errors):

Wiz § S & fgma @@ @Re ¥ <9 wikear & gr=ai (Random Probability
Theories) w® R 1 | 31 3AH 100 % YEaT @I MM T8l DI ST Fabell & | Sird &
faf= ==o #§ TR A AEgr Xl 90 @8 9§ JfC @ GRIE a9 & ©
AR Sitd § 1 AR B FeA & AR B 2 WM vd i yeR @ e (Tye
—I and Type -1l Errors)

(i). v R @t Ffe (Typpe — | Error): 59 akg &1 e &1 3w Je (e — Error)
Al ded €| 99 gl SR /AN F & IRGT RAIGd B I & A1 WBR B
A I YRBTAT Teldl A JEHR B & Sl 8 99 Al FfE I grd TR @l FJfe
srerar st Ffe ded = | (Rejecting a null hypothesis when it is true is called a
Type- | error)

(ii). fem o @ Fe (Typpe — Il Error): 59 @8 &1 FC &1 der Ffe (B —
Error) +ft &sd 2| 9@ &=l SR/ 9 Todd URGOA WIpd 8 Il § I
IRATHR B AN Y URBIT WIBR B ol Sl & a9 Al e & fgdia yasR &1 Ffe
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grerar dier e wed 21 (Accepting a null hypothesis when it is wrong is called a
Type- Il error)

IRFTRA B ST & IR Fo IR T8 I FAHfIRad TEE a1t 8—

(i). HR S IFY LI RGO DI WHR By Srar & (Fa1 o)

(ii). IBHR TR AT IR YRGB BT SRATGR fbar Siar 7 (| i)

(iii). PR T AT IR YRS BT SRATBR a1 Sl & (Jod bR Bl )

(iv). SRABR B AR IR IRGeIT BT MR fhar orar 2 (feda uar o FR):

6.4.4 R (Summary):

IREERI B S 3R S & foy AR Y Aikegs! ARl & faR Ue weflg a1
fguelia weror &1 foig forar Srar 2| wifefiar faftRt wfedr & gl W smRa 2 |
S |/ et B FrEETd 941 I8 8 | IRBUATAN b UIEo H |1 aRE B Ffe B B
HRTEAT & © |

6.4.5 3T @ ¥ (Questions for Exercise):

1. Uo Ueig 3R fguely Sira 9 319 =T Ao 27
2. Ud Uei Sifg 3R fguely Sifg # @I ofar 87
3. Sifa ¥ Ffe & @ar a8

4. Sifta #§ §vIfaa Ffeal &1 T o |
6.4.6 STIRM gwIa /dewser @ (Usefull Books/Bibliography):

Anderson D. R., Sweeney D. J.,, Williams T. A. (2011). “Statistics for Business and
Economics”, Eleventh Edition, Cengage Learning.

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

Damodar N. Gujarati (19995). “Basic Econometrics”, Third Edition, Mc Graw Hill
International Edition.

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Derek Rowntree (1981). “Statistics Without Tears: A Primer for Non-Mathematicians”,
Charles Scribner’s Sons, New York.

Francis A. (1998). “Business Mathematics and Statistics”, Fifth Edition, Letts Educational
Aldine Place London.

Gupta S. P. And P. K. (2018). “Business Statistics and Business Mathematics”, Sultan Chand
and Sons Educational Publishers, New Delhi.
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110092.
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Second Edition, Himalya Publishing House, Mumbai- 400004.
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India Private Limited, New Delhi- 110001.

Rafael J. Engel and Russell K. Schutt (20099). “The Practice of Research in Social Work”,
Second Edition, Sage Publications.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

S. Sampath (2006). “Sampling Theory and Methods”, Narosa Publishing House, New delhi.
Taro Yamane (19700). “Statistics An Introductory Analysis”, Second Edition (A Harper
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gus (Section)—e
s@&1s (Unit)— 5: — odieor gd ois wdieor (T-test and Z- test):

sas o Haar (Unit Plan):
650 $g<¥d (Objectives):
6.5.1. Rz (Introduction):
6.5.2 oIS e (Z- test):
652.%. Z fawor & fog wifas &= o arferer (Z- Table):
6.5.3 OIS <& BT FJgIRe WART: (Z-Test in Practice):
6.5.4 S—c¥¢ (t-test):
6.5.5 <1 faaxer & fJ¥mand (Characteristics of t-Distribution):
6.5.6. CI—CxC BT FTEIRS YANT: (t-test in Practice):
6.5.6.%. t — diferar (t- table):
6.5.7 ARiE (Summary):
6.5.8 3T @ WA (Questions for Exercise):
6.5.9 SR gwIa /s At (Usefull Books/Bibliography):
650 Sgawd (Objectives):
A AT & eTIT D U 3T SAT+I—
o JI— Weror (T-test):
o IS WIETT (Z- test):
6.5.1. aR=aa (Introduction):

faeeyoeTs HiRapd feag=i § | ufdee & gfa+fe geai (Estimates) @& smaR w
Ty @ gl (Parameters) @& ar # oA serar frspy  (Inference) feam Sirm z |
gfagel &1 WART W99 @ UrEdl & fd=g amde (Point Estimates) derm siavTel afmdmetd

(Interval Estimates) @ forq foam Sar 2| $9@ 3FTel =ROT § @AY & el & aR H g4
AT sraeRvnel / IREeaRI &1 S @ S 7 | 39 A | ufiest & ufd=ifer et &
AT & Sa A1 HEIfad U R § A @ Ol 8 | 399 &5 91 W Bl

(i). afe ufdeel w9u &1 g wxar 8 99 ufdeel | Ui ToFER & JER R 99T &
Uradl ®T favg A 3ferdT RIS WM BT NPl fhar ST ¢ |

(ii). T ¥°7 & wr=el &1 A9 919 & O I8 9 B Sar 2 6 3s ukieel g9t
gfcrifereg Rar & sferar T8 |

e Tha TR e eguei ¥ 5t wwy @ @1 wrma /e (Parameters)
(Mean) e w=RT 3ierar v fa=es (Variance or Standard deviation) g &1

TP ¥ AP R gl FiRADH T F YAP AR BT qY AR YR D AAdT S d9
® We— v (Covariances) ot 8 €|

*T @ ARl ® 9R H gAE (Inference) @M & forg o e (Z-Test), & < (t-
Test) @ to o (F-Test) Swarft Iy 8 w&fd w=Ror serar w0 fage & IR 4
I M @ forg 18 ot 3y (Chai-Square Test) &1 vt f&ar Smar 21
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6.5.2 oie Terr (Z- test):

OIS X Bl AN HA b forv ufdesl &1 9m= wu W faaRd gFr sifard ud 2 afe
gicreel AMRI WU ¥ fAaRa 81§ g AWM w0 ¥ faRa w9 forn T € e
gfeel BT MBR 30 IT $HA SATGT & a9 I $HBT TN fHI1 ST Fdhel © |

A WU ¥ faaRd gfiest @1 s (X)) & FefoRaa @ grr o &1 ool (Z) 9 acen
ST 2

_Xi-X
S.D.x

Tgt X 2o &1 A o S.D.y 9ot &1 v fawe # |

Zi

TEl Z; B AFG IR & WU H RN far S 8 e Jrg g dn yEY fage s
Bl € |

7 A= faaver wew (Normal Probability Function) feferRad 8—
— L —zZ/Z
f(Z) - me

o s (6.1.1): 99 Mg wikear faRer @ srafa aawer / wikidar &1 faaRor|

e Seriesl

-3 -2 -1 0 1 2 3

6.52.%. Z faaeor & forg wifas & & arferar (Z- Table):
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dferet " (6.5.1): AFe AWM=/ Z faaRer & forg sifds &= &1 faarr

Example

025
0025 sz_“

g
0 Z=1-96 P(Z > 1-96) = .0250

| 00 | 00 | 02 [ .03 [-04 |.05 |-06 |-07 |08 ! .09

0:0 | -5000 | -4960 | .4920 (-4880 |-4840 |-4801 |-4761 |-4721 |-4681 |464]
0-1 | -4602 | -4562 | -4522 |.4483 (-4443 |.4404 |-4364 |.4325 |.4286 |-4247
0-2 | 4207 | -4168 | 4129 |-4090 [-4052 |-4013 |-3974 [-3936 |-3897 |-3859
0-3 | -3821 [ -3783 | -3745 |-3707 [-3669 |-3632 |-3594 |-3557 |-3520 |.3483
0-4 | -3446 | -3409 | 3372 |.3336 [-3300 |-3264 |-3228 [-3192 [-3156 |-3121

0-5 | -3085 | -3050 | -3015 |-2981 |-2946 (-2912 (-2877 |(-2843 |-2810 (-2776
0-6 | -2743 | -2709 | -2676 |-2643 |-2611 |-2578 |-2546 |-2514 |-2483 |-2451
0-7 | -2420 | -2389 | -2358 |-2327 |-2296 |[:2266 |-2236 |[-2206 |-2177 |-2148
0-8 | -2119 | -2090 | -2061 |-2033 |-2005 |-1977 |-1949 |-1922 |-1894 |-1867
09 | -1841 | -1814 |-1788 [-1762 [-1736 |-1711 |-1685 |-1660 |-1635 |-1611

1587 | -1562 | -1539 |-1515 |-1492 |[-1469 |-1446 |-1423 [-1401 {-1379
1357 | -1335 | -1314 [-1292 |-1271 |-1251 |-1230 |-1210 |-1190 |-1170
1151 | -1131 |-1112 |-1093 |-1075 |-1056 |-1038 |-1020 |-1003 |-0985
.0968 | -0951 | -0934 |-0918 |-0901 |-0885 |-0869 (-0853 [-0838 |-0823
.0808 | -0793 | -0778 |-0764 [-0749 |-0735 [-0721 |-0708 [-0694 |-0681

.0668 | -0655 | -0643 |-0630 |-0618 |-0606 |-0594 |[-0582 |-0571 [-0559
.0548 | -0537 | -0526 |-0516 |-0505 |-0495 [-0485 |-0475 |-0465 -0455
.0446 | -0436 | -0427 |-0418 |-0409 |-0401 |-0392 |-0384 0375 |[-0367
.0359 | -0351 | -0344 [-0336 |-0329 |-0322 |-0314 |-0307 -0301 |-0294
.0287 | -0281 | -0274 |-0268 |-0262 |-0256 |[-0250 |-0244 0239 |[-0233

.0228 | -0222 | .0217 |-0212 [-0207 |-0202 [-0197 |-0192 |-0188 |-0183
0179 | -0174 | -0170 |-0166 [-0162 [-0158 |-0154 |-0150 |-0146 |-0143
0139 | -0136 | -0132 |-0129 |-0125 |-0122 |-0119 |0116 [-0113 }-0110
0107 | -0104 | -0102 |-0099 |-0096 |-0094 [-0091 |-0089 |-0087 -0084
0082 | .0080 | .0078 |-0075 [-0073 |-0071 |-0069 [-0068 |-0066 |-006

) ; d .0051 |-0049 [-0048
.0062 | -0060 |-0059 [-0057 |-0055 |-0054 |-0052 0037 |-0036

! .0038

.0047 | -0045 | -0044 |-0043 [-0041 |-0040 (-0039 |-003 .0026
i .0028 |-0027 |-002
.0035 | .0034 |:0033 |-0032 |-0031 [-0030 |-0029 _3821 .0020 [-0019

.0022
.0026 | -0025 |-0024 |-0023 |-0023 |-0022 |-002 o

: .0015 |-0014 [0
.0019 | 0018 |-0018 |-0017 |-0016 |-0016 |-00L5 . Py
.0013 | -0013 |-0013 |-0012 [-0012 [-0011 {-0011 .0011 [-0010 |-0010

Pt okt ok

Pttt
.

WL R o el =3 pt bt 4t
CORUARh ALWN=O VUL HBLR—-O

|

¥ (Source): Koutsoyiannis A. “Theory of Econometrics” Second Edition.
Palgrave Macmillan. Page — 659

dferet s (Observation of the Z- Table):
SIRIFT oS dIfeTdl BT & YbR A TART fhar Srar g—

(). Z 3 s@ 79 & forg wifds aawd /ariear W s (Critical Region/Level of
Significance) s &=:
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JeeNvl & fou, Z = 1.96 & fou wifde &9l 3iar arfedr WX STd &R & [olg
|dgeE diferet & 1.9 arell dfdm (Row) # =@t @ik 0.06 @ # faw v 79 (0.0250)
BT 1 R o 2 1 0.0250 &7 gfererd # s R I8 2.5 % B |

<dfe g drforer wafia (Symmetric) € sdafow Z = - 196 & fow 1 wifas
g3t / arefear Wk 0.0250 = 2.5 % & B |

(ii). sa wifas &=wer /arfear R s (Critical Region/Level of Significance)
» fog Z &1 99 9 SR

IeeRY & foru, wifdd &amhet /Aeiedr Wk 0.0183 & forw Z &1 99 91d axd & forv
waverd fau v 79 0.0183 &7 arferdr # @Wiold €1 I8 JF diferd & ufdd Z = 2 dor
w1 0.09 5 Rerd g | ora: wifad &amal /Aefear wr 0.0183 & forw Z &1 579 2.09 7

dfd I8 arferer wHa (Symmetric) 8 sdfe swifde 3w /ariaar wR 0.0183 =
1.83% & forg Z @1 719 - 2.09 Y 7|

6.5.3 OIS o BT AJEIR® YaNT: (Z-Test in Practice):

OIS X Bl IdeTRS TIART UIT: AT & ard AR Bl i hRd B U fhar Srar 8| 9]

TN U g9 AMBR & gl (N> 30) & wrer fear Siar 21 g6ar ganT H=feRad
Rerforat # forar Smar 2—

(i). vftreet A & SR WX =T W9 ARG & oy SIRTel A ]l

T 9y o e v siove fRefiRag & —

= (o2
Xtz 7
X = ufaest qry

Z, = fag 7y fowa wR (1- 9fedl WR) W Z &1 99 & | ISR & fog afe arfear
R 0.05=5% 2 @ fawam wx (1-0.05=0.95)=95% g | Z, &1 94 Z dIfetar |
STd fbar St 81 Zggs = 1.96 21

o = 99T & y99 fage

e Y BT THIY fge a1 O 9@ 9§ 919 e © IfeaT SHa Ao ufoey Aol & awel
¥ N o B

O-_
\/—N—WWWW

IR0 & forw, 95 % fAvary wWR R 99y & "y & v favar iR

>4 o
X +1.96 \/—N?JT%

(X - 1.96

u< )?+1.96\/% = 95 % Rvar iR 1

N =
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AT, THY P T B SURIGT JdRTe] H Y89 &l Fwar 95 % 2 |
favag WR 9g7 W a9y sidvTer WY g¢ Sirdr 2 |

IR0 B forw, 99 % fAvary YR R 99T & 9y & forv vy sfavre
X +258 %mﬁ 78t Zy oo = 2.58 %

(X-2.58%sus X+2.58%)=99%ﬁwmw%|

J7qTd, Y B AT Bl SURIGT axTel & X8 ) JeIra-r 99 % 2 |

(i.a). wirget ergum (Proportion) & MR W &/ |9T U (Proportion) & feg
3FRTE T HRAT:

|9 U p & forg favar siqvrar freifofa & —
P+ Z.\/pq/N

wiEt, g = (1-p) &1

P gftest arqura 21

P AT 31U 2 |
Z, = fau w1y fava wR (1- Arefaar wR) R Z &1 A9 § |

* gfcel g X @ omMR W Wy Wreg pu @ faw fwawr efaRe (Confidence

Interval) s1@ &x1 & forg oM dR W Z difeter &1 w6 Srr 31 AfeT §o
yafera faware siavra fFr=faRaa arfereT # far @ @ —

arfereT @& (6.5.2): yafera faward siaRra

faeara 99.73% | 99% | 98% | 96% | 95.45% | 95 90% | 80% | 68.2%
X %

Z®& A | 3.00 258 |2.33 [2.05 | 2.0 1.96 |1.645]1.288|1.00

(ii). ufieet wrey iR o 99 9rg & 19 3R B S FIAT:

g yfaeel Ay (X) ok @ Ay (u) don ufdeel Arg & yA fged a8 € d9

gfigel AR IR AT A & 919 & R I iy @ foy =foRead 93 g=1 Z &1 9
Sa o ST 2
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e g3 § &8 ®ei Standard Deviation @t srrg Standard Error &1 wamm 9t faar
ST B |

S.D.of X ufaeel &1 yAM faged g 999 &1 vHW g (o) 9 B @ Rafa 4
yfaesl & fAge= &1 S 999 & fOad= &1 TR 91 & Qg @ o & forw faan

ST €1 st S.D.g Z\%EFIW"TW%I

ST G ¥ 3Mbferd Z & A BT IuGd Ariddl WR W Z & diferd! d19 9 Jol-l ad
Sifg &1 fspy fAdTer S 2 |

e faueig Sifg @ Ruftr # arRiedr R S oM T S vell § gieax aifddr 9 Z &1
A9 <@ € oefes TP Wi g o Rafd § el ariear «R w® aifdsr 9§ Z &1 94
@ B

Sarev & feorg,

Ex. (6.5.2): fSiell &1 ded 994 dTell Udh HF-1 §RT UH AeqId H 100 dodl Bl 3

SahT 1570 ©el T YHY fa=el™ 120 €l U ST 8 | S &Y fb dedi & T8I &l
3T SHa-TdhTel 1600 ©TT 8 | Sldfdh dbfedd URGSUAT AHT BT AT Siid-dhlel 1600 Tl

T8 (u # 1600) 2| arfear W 5% T 1 % R 9REGAT BT Sifdg B |
Bol

ue ¥, X = 1570
__SDofX _120 _

S.Dg =222t =2 1

Ho: = i = 1600

Hy: = u # 1600

7=k o L7016 - 30/12=-25
S.D.3

(i) arfEa ®R 5% dREeT @ S

UeIIAR fguelia Sifa ufbar ol ) & | Z drferdl & 3gaR 5% Arefad wR W)
Z &1 49 1.96 21 e,

(Zsy, = +1.96) < (Z = + 2.5)

3 5% wfddr ®R R IR uReedr (Ho: = u = 1600) sRdieR fhar Smar g 8iiR
Jwfeuds aR&beT (Hiy: = u # 1600) weR far s 2

(i) wrFa wR 1 % RS o St
Z aiferet & AR 1% refedr wR iR Z & 719 2.58 2 |

(9

gz,
(Zyo, = +2.58) > (Z = + 2.5)
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d: 1% wrRiear wWR R IR uReET (He: = u = 1600) WEaHR fbar Sar g 8iR
dhfedd gREea T (Hy: =y # 1600) Q&R fdHar Smar 2 |

(ii.a). ufrsel U &1 T & AT | =R B WA

Ife N R & Al ufieel 3 A%erdr &1 Jgurd P € o 99T 9 Aherdl &I Agurd p 8
dd,

gfcrest U 31UaT WA 31U &1 WA fage= = (/pq/N Bl & |
<rel, 4 = (1-p) 21

i Rerfd & (N> 30) ufceel orurd iR HHY U & d1F 3R DI Sifd B & foly
Z ¥ o wmar 2| uE,

gfe X =NP @ u =Np a9
VNDpq

gfreel qem WY @& oFul @ g IR @ G Ufhar & freferRad SemRor 9 we
forar T 3

EX. (6.5.3): t& fia® ®I 64 IR SBIET W 26 IR 3 AT g | 71 98 Ryaw 9=y 87

ol Jai RIFp BT A B9 W I SABT T S8l IR BS IT ST 3 P FRITIT
0.5=50% g | W= Rafd d i Bl 64 IR IVTIT WX 32 IR TS AT 12T | JBF Y919

fowem /Npq =/64(0.5)(0.5) = 4

g 9,

_X-p _ 5, _26-32 _—6_
Z__\/N_pq_z_ P 1.5
R

I UR&beTT Ho: = 32

Jofedd UR&GAT Hy: u # 32
Sifg &1 Aot

Ife Arfhdr R 5 % § d9 Z &1 Agiae d9 +£1.96 ® T aeied R 1 % € 99 Z &1
Jgrfxad w9 +2.58 & <1 € uRRfomil § Z &1 eaford w9 (-1.5) Z & dgifvas w4
A FHH 8 A T IREG Ho: o = 32 &1 WaR far Sirar 21 sifa Riawr a2 |

Uge g BT TINT B W
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26
_ P-p _ a2 05 _ 0.4062—0.5000 _-0.09388 _  -0.0938
Jpra/N  |/26/64(0.5)/64 /(0.4062)(0.5000)/64 ,/0.2031/64 +/0.003173

-0.0938 _ -0.0938
= = =-1.665
V0.003173  0.05632

T T WA W Z & 99 H ST A WK SHAT D ORI B BROT AT W& B |

(iii). < yfdee Al @ MR WR AT G ARG B A9 AR DY S HIAT:

g el & Ardl @ MUR WR T & IHT "GN b 91 R B Sird A b forg Z B
o feforiad g3 @ g1 fbar Smar g—

7 = X1—-X2—(pq1—pz)

0(X1-X2)

T Rerfar g1 uReea Hy: iy = uy or (U — py) = 0 qer

ddfeqds aReeasT Hy: uy # uy or (g — py) # 0 Brar 2
TEl, O (g1-%2) I HIEGT B IR BT YA faere 7|

O f1oi2) = \/(azl/zvl) + (02,/Ny)

sirta &1 favfg (Judgement of Test):

ST 3Mdbferd Z &1 A4 Ay Y Arefdhdt R R Z & difefdl 919 9 3ifde 8Iar & a9 I
IREHET IRATBR BI ST 2 | 9D [QURT 59 3Mbierd Z T A AU 77 Frefehdlr wR W
Z & dqIfetat A ¥ & BT © a9 Y IRGI WIHR &I SRl & |

(iii.a). <1 yfreet UKl & SR W I FAT AU S &9 AR Bl Sid B

&1 Ufe=IT SUml & AR WR &Ml & AT AU & §rd AR DI Sl PR & oY Z Bl
o fforRad 93 @ g1 o Smar &—

7 = P1—P,—(p1—D2) — P1—P,—(p1—D2)

Op ., — 1 1 )
pP1—D2 —t—
pq(N1+N2

wel, = (1-p) &1

g, Op,—p, SIRIRSREIN] @ TR BT YATT fa=ret= %\rl

v Rerfar § e 9R&ea1 Hy: py; = p,, or (py — py) = 0 @@

(aN

Jdfeqd aReeasT Hy: p; # p, of (py — py) # 0 BT 2|
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(iv). THErE @Rl & forg Wefead Ut @ ariedr wifg & fore:
Y =by + b X

_ bi-b;

Opi

Z

bi = uftresl & SR W i FduTHT T

i = HHT DI PRIREEE T

05 = YOI 0T BT YA fderer

97 uRebedt Ho: bi = b; den

depfoues aRepear Hy: bi # b; grar &1

Ui fageryor # wRfear @ §ifg & =T 9 I8 Sirg e orr § & acfiaraa
Ul &1 AF IR dl 81 8| O By YT [Uie S 919 W IR offar 8 o I8
e W1 © 6 99 UNie § FHERd Wy IR B R TR W $Is g99 TE 2| a9
SRITd ¥3 # fFafaRed aRad= & wmar & —

bi

9bi
vl Reafr # g Rt Ho: b; = 0 dar
Jwfeas aReeqar Hy: b; # 0 8Iar 2|
Sira &1 favig (Judgement of the Test):

9 MBferd Z & 94 Z & Agiad /difeldT A9 ¥ ifde g1 € 99 I aR&edr &

IRATBR fhar ST & T o795 3Mdbferd Z & 99 Z & Agi=id /difetdl a9 F BH
BT 8 d9 Y IRGAAT Bl TR fHar Smar 7 |

Z =

654 S—ox (t-test):

Y faaRor B1 MpR M AT fAART B ARE B BIAT B | $HBT YA BIC MBR & Ufaawn
& forg uffpederati @1 S & forg fhar Smar 2| 99 9o s9al AT s v e (W,
A. Gosset -1908)° = 397 org ¥ fbam o |

afe IS W wu ¥ faala sy (Rraer \reg p den wRoT 02 R) 9 U ufaes @

gA1a far S © e wew waer X, Xy, Xq, . Xy B @4,

X—- X—-
t = Lt = L

IZ(X—X)Z o
N-1

IE t- fAaROT BT SR FRaT B |

® W.S. Gosset (1908). “The Probable Error of the mean,” Biometrica.
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gal, N — 1 wgc=ar &1 ol (Degree of freedom) &1 uafRia @=ar © | den

—Y)2
/ﬂi_? =4 999 & g9 fdeerd (o) @1 g e e (Unbiased Estimate)
gl

t- foaRoT & St wifdesar @1 o t- arferar (t- table) @ MR W fHar Simar ® |
6.5.5 <1 faaror @Y fa¥iwany (Characteristics of t-Distribution):

& faaror # faRyany efeRaa -

(i). 7% va | /e (Exact) faavor 2 |

(ii). & (1) 1 A9 —00 & +oo B &l Bl B

(iii). 7' v& wafa (Symmetric) faazor 2|

(iv). 3A®T Bold AM AR @ Jer 3w e 2 |

(V). ufcreel &7 MBR S S 9edT ST @ S9dT JMMHR A fAaR & 99 819 o rdl
2| 3 AMBR D Yfdey & U g8 & @Re 9§ AHg [IaRor 99 7 € |

(vi). &1 arferar (t- table) g1 W s &= & forg w@dzar @ s (Degree of
Freedom) @1 smaeaedr gsa & |

6.5.6. CI—C¥ BT HTEIRS FAT: (t-test in Practice):

(i). ufcrest AT & IMER W 7S F9T ARG & oy 3IRTel STd HRAT:

(ii). ufdreel ARy IR S AT A1 & 419 3R B Sird Bl
(iii). <1 gfdcel Al & MR R F GAT Al & 419 <R Bl i BRAT:
(V). TNITT =il & ol UTarbford T[uTehi @l Aridhdr Sird & folw:

A< BT GRS TIANT URE: ARG D 419 IR P Sifg HR1 ® (¢ b1 oam & | 97
TERT U B MBR @ ufaget (N< 30) @ & fHar <iran 81 g9 v fAmafaRad
Rerfori & fbar sirar 2—

(i). vftrest ATy & MR R ST T 91T & fIU RIS R

YT Ay @ oty favar ofaRrer frefalRaa & —

ST G BT UHY e Sd @

o

H:Xita/z\/_ﬁ

X = ufaest arey
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tap = FEI @ ARIBAT TR @M (1- ) v wR W t 31 Agiiad 79 8| SR B
forg afe wmefear wv 0.05 =5 % & @ fagas wr (1- 0.05=0.95) = 95 % B t4
®1 A t diferdr | sma fHar Sirar 21t arferer § 9e 9l QIR URW @ @ H Wra A
st (Degree of Freedom) denm we9 W wH dfdd # wfear wR (Level of
Significance) fear w&ar 7 |

e e 71eg & U erewgd et W wards S (N-1) g 21

0 = FY P yHY faae
1N=mwav‘rwﬁaa=r

o4 99U BT YA e S & 99 S9! VET ufaes @ 9He § fAmfaiad uerR |
P o @

_ | X=X)2
A N-1

v Rerfar # |reg &1 g8 fAges =

Q)

Sl

GRIRCECIR RN

~

VN
et @ oY, (1 - a)% R Wk ® 999 & 99 @ forg fagary ofarTa
Y $T YHY faed oa e W

fe—uelg ifa gfthar & ordvid

g1y,

.u=)?ita'/2

= o
X ita/z VN
Z

(X-ta/zmﬁﬂﬁ )?+ta/2 \%)=(1—a)%ﬁ"é‘c|m3mﬂa%|

afe, Arefemar W) 5 % ® df favas wR (100-5)=95% 2|

A FHY b A BT SURIGT JART H I8 bl Fgwyra=1 95 % 2 |

rfedl TR HH 8 W Awag R dn fdvary sfaRTal 9¢ Sidr @ 997 g9 fadRd
il TR fdd B8F TR fIzaryg v 9o favaryg ifdRTol &9 9rdT 2 |

(ii). wfreet wn &R s/ Agfas w97 A & 9 IR B St FE

g ufaeel Ay (X) &R @ Ay (u) don ufdeel Arg & yE fged sid 8 € d9
gfaeel A IR AT A & A1 & IR Bl Sy @ (o FEfoiRead g3 gR1 Z &1 94
Sa e ST 28—

)?_ v
t=—£

S.D.3
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S.D.Xz%aﬁ

o, G99 T YATY faere 2

Y BT 99 [q9e (o) orema We &1 Refd & ufdeel & yAM fage™, 6 &1 v e
ST R |

BIC PR & gfage & fog vmm fame@ &t orr & fog FrefaRed g3 &1 W axa
3

T (X-X)?
N-1

i Rerfr % S. D 5 =%mmﬂwm%|

o =

re: fguela oitg o Refa § arfear TR @ amr smm 4 val # gieaw, (N - 1) @
gt & fog aifereT & t &1 99 <@d § WEe Ue i Sirg o Refd § wwgel awfear
R W aIfereT I t ST AF <E@d B

(iii). < yfreet Al & MR WR A G ARAT B 9T SRR DY S BT
®. (@ gfdgel & GHT BT A" Ry fAwed | e |®)

Tl gfdeel & 9l & SR UR QFl & 99T A1l & did N bl Wrd &R & folv t &l
o feforad g3 @ g1 fbar Simar &—

t= X1— X2—(u1—H3) — X1— X2—(uy—p3)

0(X1-X2) \/(021/N1)+ (02,/N3)

Ul Rerfar e uReea 1 Hy: iy = u, or (U — py) = 0 Qe

ddfeqds aReedT Hyt g # pyp or (U — pp) # 0 Brar 2
T8I, O (g1-x2) I AIET & IR BT YA faerer 8

0 (f1oi2)= \/(azl/lvl) + (02, /Ny)

sira &1 fAavig (Judgement of Test):

19 JMdferd t &1 A Ay 71U \efeEdr wa® vd (N - 2) @y ooft wt o diferar / dgifas
A ¥ G BT & 9 Y RGBT IRABR Bl Sl | 39 fAuRa 5d t &1 3mabford

e feu U Grefedr ¥R ud w@rds Sl Rt e arforer /Agifae a9 § 9 8iar 8 dd
T RS WHR & A1 7 |

Q. (@ gfieel & F9T &1 v fued e vEn W)

S el & §9Y BT YA fdged gy 9T 0, STE X8 W Sdl oiE ufdewl &

MBI YA fdared 6y T G, &1 WART &_d © | [t ToMEr Fafalad yer | fear
ST & —
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6, = EEED ot <y et @ forg j= 1,28

Nj—l
A Refay #,

— X1- X2—(u1—H2) — X1-X2—(p1—H2)

7(X1-X2) \/612/N1)+ 63/N3)

t

T8l G (g1-%2) QI HIEGT B IR BT YA fdere €|

(iv). shrome Yarelt @& g wefeera ot 1 arRfEd S @ i
Y =b0 +bh1X

_ bi-b;

Opi

t

bi = uferesl & SR W Bl yAITHA oTich
b; = G9Y &1 YATITHT 0Th

[aN

— o
Op = YdWITHT Ul Dl YHTY Tl

9= UR&ea Ho: bi = b; den
dpfeus aReerr Hy: bi # b; g &1

T fageryer § Aefder Sifa & srid Ui I8 Sira fRar Srar 7 f udirs one
& A I AT S 2| 9 Bl YATWHA OTih BT A I U1 STl © I8 FAST STl
2 o 39 Toie & wRRd wWdsd IR H R IR R I8 yMe T8 2| 99 SWRIad g3 o

o

fr=forRad uRad= & Sirar & —

vl Reafcr # g1 9Rebeder Ho: b; = 0 der

Jfedd gRdbeus Hy: b; # 0 =iar 2 |

Sirg &1 fAvig (Judgement of the Test):

ST9 3Nt t &1 79 fau U Areiedr wR Ud wWad v R t & dAgifdd /drfeler 79 |

Afdd BT & 99 Y URGA Pl SRATGR fHaT ST & T 519 9d 3fdbferd t &1 A9 t
& HgIi~dd /TMfIhT AF F HH BIAT § a9 IR URGAT BT WHR fHar S © |
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6.5.6.%. t — drferar (t- table):

Example

Forv=10 degreeg
of freedom:

==t PU>1-812)= 005
P(t <-1-812) = 0.5

[¢ 4

Nrulsas ) g d] liszal Loa] st 025 | 01 | 005 | -0005
L |1:000 11-376 | 1-963 13078 | 6:314 | 12706 |31-821 | 63657 |636.619
2 | 816 11061 | 1-386 |1-886 |2:920 | 4303 | 6.965 | 9.925 | 31.598
31765 | 978 | 1-250 | 1638 | 2353 | 3.182 | 4-541 | 5841 | 12941
41741 | -941 | 1-190 |1-533 | 2132 | 2776 | 3747 | 4604 | 8610
S| 727 | 920 | 1-156 |1-476 [ 2015 | 2-571 | 3365 | 4.032 | 6859
6 | 718 | 906 |1-134 |1-440 | 1943 | 2447 | 3143 | 3707 | s5.959
T | T | 896 1119 | 14415 |1-895 | 2365 | 2998 | 3499 | sa0s
8 | -706 | -889 |1-108 | 1397 | 1-860 | 2306 | 2896 | 3.355 | 5.041
9| 703 | -883 | 1-100 |1-383 | 1833 | 2262 | 2.821 | 3250 | 4781
10°{~700 | -879 |1-093 |1:372 |1-812 | 2228 | 2764 | 3.169 | 4.587-
11 | 697 | -876 | 1-088 |1-363 [ 1796 | 2201 | 2718 | 3106 | 4437
12 | 695 | :873 |1-083 |1-356 | 1.782 | 2.179 | 2681 | 3.055 | 4.318
13 | -694 | -870 | 1-079 |1:350 | 1771 | 2-160 | 2:650 | 3012 | 4221
14 | -692 | 868 |1-076 |1-345 | 1.761 | 2145 | 2.624 | 2977 | 4.140
1S | -691 | -866 | 1-074 |1-341 | 1753 | 2:131 | 2602 | 2947 | 4.073
16 | -690 | -865 | 1-071 [1:337 | 1746 | 2120 | 2:583 | 2.921 | 4015
17 | 689 | -863 | 1-069 [1-333 | 1740 | 2-110 | 2.567 | 2.898 | 3.96
18 | 688 | -862 | 1-067 [1-330 |1-734 | 2:101 | 2.552 | 2.878 | 3.925
19 | 688 | 861 | 1-066 | 1328 | 1.729 | 2093 | 2.539 | 2.861 | 3.883
20 | 687 | -860 | 1-064 | 1325 | 1725 | 2086 | 2.528 | 2.845 | 3.850
21| -686 | -859”| 1063 | 1323 [ 1.721 | 2.080 | 2:518 | 2.831 | 3-819
22 | -686°| 858 | 1-061 | 1-321 |1-717 | 2:074 | 2.508 | 2.819 | 3.792
23 ‘685 -858 | 1-060 | 1-319 | 1-714 2:069 2-500 2-807 3.767
24 -685 -857 | 1-059 | 1-318 [ 1-711 2-064 2:492 2-:397 3.745
25 -684 -856 | 1-058 | 1-316 [ 1-708 2-060 2485 2-787 3-725
26 -684 -856 | 1-058 |'1-315 [ 1:706 | 2-056 2479 2-779 3-707
27 -684 -855 [ 1-057 | 1-314 | 1-703 2:052 2:473 2-771 3-690
28 ‘683 -855 1 1:056 | 1-:313 | 1-701 2:048 2-467 2-763 3.674
29 683 -854 | 1-055 [ 1-311 | 1-:699 2-045 2:462 2756 3-659
30 ‘683 -854 [ 1-055 | 1-310 | 1-697 2:042 2457 2-750 3.646
40 681 -851 | 1-050 | 1-303 | 1-684 2:021 2:423 2:704 3-551
60 679 ‘848 | 1046 | 1:296 | 1:671 2:000 2:390 2-660 3460 !
120 -677 ‘845 [ 1-041 | 1-289 | 1:658 1:980 2:358 2617 3-373
o | 674 | -842 | 1-036 | 1-282 | 1.645 | 1960 | 2326 | 2.576 | 3-291 ]

¥ (Source): Koutsoyiannis A. “Theory of Econometrics” Second Edition.
Palgrave Macmillan. Page- 660
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Ex.(5.6.1) T ™0 f4a® $T 100 IR SBIA W TS O MRT 40 | 60 & 91 & @
HRTGAT ST N |

gor: &t N = 100 2 31 99 wiikiear faarer & Rigra &1 YT fhar S |
U 9,

u, = Np = 100(0.5) = 50

2w f=e o, = /Npq =/100(0.5)(0.5) =5
39.53R 50 & 9 TS M B ARIEAT T B B oIy,

39.5-50 -—-10.5
Z = = =-21
5 5

50 3k 60.5 @ 91T B T B TG S0 B b o7,

60.5-50 10.5
Z = =——=21
5 5

40 3R 60 & drF TS AT B Hof AT ST BIA B TG,
dfdh, Z AT 7 | sy -2.1 derm 2.1 & 919 &1 &Fhd
=2 (0% 2.1 % 4 @1 smwer) = 2 (0.4821) = 0.9642 = 96.42%

6.5.7 |RiE (Summary):

IR&GSTSI @1 Sifd & forg oIs o (Z- Test) 3R & < (t -Test) @l vafea fafet
g1 T H P FHwudr g1 o oxe (Z- Test) &1 WANT I MR & ufaewt & forw
fpar S @ Safds & Sxe (t-Test) &1 Ut BIC MeR & ufies @ forg fhar iram 7|

6.5.8 3T @ W (Questions for Exercise):

1. OlS T | (MY T FHSA 27 SHD TANT BT Il BT Soold BN |
2. 31 X T AU T FHSIA 27 3D YANT Bl AN BT Scold BN |

6.5.9 SR gwIa /dewser & (Usefull Books/Bibliography):

Anderson D. R., Sweeney D. J.,, Williams T. A. (2011). “Statistics for Business and
Economics”, Eleventh Edition, Cengage Learning.

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

Damodar N. Gujarati (19995). “Basic Econometrics”, Third Edition, Mc Graw Hill
International Edition.

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.
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Derek Rowntree (1981). “Statistics Without Tears: A Primer for Non-Mathematicians”,
Charles Scribner’s Sons, New York.

Francis A. (1998). “Business Mathematics and Statistics”, Fifth Edition, Letts Educational
Aldine Place London.

Gupta S. P. And P. K. (2018). “Business Statistics and Business Mathematics”, Sultan Chand
and Sons Educational Publishers, New Delhi.

Koutsoyiannis A. (1972). “Theory of Econometrics”, Second Edition, Palgrave.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

Murray A Sppiegel and Larrry J Stephens (2010). Fourth Edition (Special Indian Edition),
“Statistics”, Schaum’s Outlines, Tata Mc Graw Hill Education Private Limited, New Delhi.

Nadar E. Narayanan (2015) “Statistics”, Second Edition, PHI Learning Private Limited, Delhi-
110092.

O. R. Krishnaswami and M. Ranganatham “Methodology of Research in Social Sciences”
Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Rafael J. Engel and Russell K. Schutt (20099). “The ractice of Research in Social Work”,
Second Edition, Sage Publications.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

S. Sampath (2006). “Sampling Theory and Methods”, Narosa Publishing House, New delhi.
Taro Yamane (19700). “Statistics An Introductory Analysis”, Second Edition (A Harper

International Edition), Jointly Published by- Harper and ROW, New York, Evanston and
London and John Weather Hill, INC., Tokyo.
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gus (Section)—e
ga1s (Unit)— e ®E—a aderor (Chai- Square / y % Test)

&1 31 v (Unit Plan):

6.6.0 Sg<¥d (Objectives):
6.6.1 uik=d (Introduction):

662 Tdha ufiaael & forg ¥ @ WY &1 g (Inference about a population
Variance):

6.6.3 T & YRV BT favrel e (Interval Estimate of the Population
variance):

6.6.4 T @ WRRU ¥ WG IRl @ Sita (Testing hypothesis about
PopulationVariances):

6.6.5 a Y & YORYT ¥ RN uReeusrell @t §irtar (Testing hypothesis about Two
Population Variances):

6.6.6 FAI@dT &1 wira (Goodness of Fit Test):
6.6.7 frixar /wad=ar @t wita (Test of Independence):
6.6.8 O™Tg faazer sita (Normal Distribution Test):

6.6.9 ARIT (Summary):
6.6.10 3T 3 T (Questions for Exercise):

6.6.11 ST g /Hewuer A (Usefull Books/Bibliography):

6.6.0 Sg<¥d (Objectives):
AT LTI B JIYIT B SURI 3T ST—

o FHIR—I WIS B YRTA
o HIR—I YRIETT B faRyany
o HIE—a WIETT & A= ITIRT & IR A

6.6.1. = (Introduction):

Se—<xe (Z-Test) 3R &— <w (T-test) & gRT 999 & #RF & IR ¥ IAAIND
(Inferential) s fbar Sirer & | ®18 @ (3 %) Sifa fafr & swafa W= @ & e
Td YARYI & R H ATFAIS eI fBA1 SIar © | U ST & Uishdr ¥ AR @7 A
fFoRf o & folw HAecayol 8IaT © | S8R & oY, |G q91 dTell iy HHIAl & Udhe &l
AT IO 125 UM T BT & IR $9H 98d SI1G] <R 9 8 9@ oy 999 99 W
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gfeel JTeR S URROT BT ITOET BRAT © | T AT A AT RROT B B Rerfa § dre
ITE Ufhar &1 iR | gfod ol 2 |

662 Tdha Ufaesl & forg w9 @& wwrer &1 oA (Inference about a Population
Variance):

a9 gfresl &1 yaRr Frfafed 3 §R1 9 fsar S 53—

_X(Xi—X)*?
$*==a e

gfreel &1 wRer (S2) 99T @& uR9T ( 02) &1 fasg srpe (Point Estimates) weerdr
2 |

(N -1).5? =X(X; — X)?

(N-1).52 _ T(X;—X)?

o2 o2

AR faaRr ot T 9 N MR & AR <9 Ulredd e grr g7 7¢ ufieel & fog
(N-1).52

gz

(N-1) ward= ot & A1 HT$ a7 fAART BT SR Bl ¢ |

663 WHI & UV & Iiawral amdba (Interval Estimate of the Population
variance): 95 % favarg WR W) 997 @ SRRV &1 fAvar siarer =foaa &—

2 (N-1)52 2
X“o75 S 72 = X025

—1)s2 _1ye2
o (N-1)S < 42 < (N-Ds

Xo2s ~ XPo7s

— 2 _ 2

o DS (Nebs
: 2 2

X" a2 X" (1-a/2)

9T & YR B 9arg WX & FeiRer Bl A=faRad Sgever gRT e fhar 13 8—

EX. (6.6.1): W @ 20 Ydel & ufiey W sMafera wRoT (§2) @1 79 0.0025 ¥ | w9y
P TR0 B T 95 %0 Rva WR W RN ieRTe o d BN |
geT: W-1)s? < 0% <

2
X" 025

(N-1)S2

2
X975

(19)(0.0025) _ 52 < (19)(0.0025)

32.852 - 8.907

a1, 0.0014 < 0% < 0.0053

e gAY fame & forg fvar siavre 919 &1 & folg weRer & v siavtal &1 i
o HR o & | TET,

0.0380 < 6% <0.0730
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6.6.4 T & TRRU W WG dReemel @ Sita (Testing hypothesis about
Variances):

Sira wifear (Test Statistics)
2 _ (N-Ds?

o2
?ﬁy%%www@wﬁwﬂﬁwﬁmﬂﬁ%?ﬁﬂwaﬁ
(i). =1 wefg sita (Lower Tailed test):

Ho: 0% = 0,?
Hy. 02 < 0,2

9 Rafq 4 f&am T |riear «R () vd N-1 a3 =oft (Degree of Freedom) 2| Sifa
@1 fofg & @ forw &8 o & (1 — a) TR W diferaT /Sgifvaes 99 Sd $Rd 2| o
P15 A BT o AF, (1 — ) TR W e /dgias 71 A dA (¢ < x%,,)
BT 2 T4 I RS DI SRABR fHar S 2 |

(ii). s=a uefm sirg (Upper Tailed test):
Ho: 02 < g,?
Hy. 02 > 0,2

9 Rerfa # fear ar defear wR (a) vd N-1 @ st (Degree of Freedom) 21 Sita
@ o a1 & forg o o @ (a) TR W arferdT / Hgad A9 S BRA © | 519 B
Tt @1 e 79 (@) WR W Aot /S a9 @ e (2 > x2,) B § a9
TR IREHEAT BT FABR o S 2 |

(iii). fguefa sita (Two Tailed test):

Co2 2
Ho: 0% = 0

9 Rerfad # faar a1 Arfedr wR (a) vd N-1 @ #oft (Degree of Freedom) z | Sifd
& i a7 @ folw &8 1 & (a/2) TR W AllerdT / gae A9 9d aRd © | o
HE T BT Mdbfera A4, (/2) AR WR W arerdT /dgitad A1 Aftw ()2 =
X2 /) B & T4 T AR Bl SRABR b2 et 2|
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6.65 I TAY ® YOV ¥ FHRT uReeuneit @ Sira (Testing hypothesis about Two
Population Variances):

Sira wifear (Test Statistics)

2
F=§Luﬁ,amzmwa—ar' ot Ny -1 T &R &1 @+ soft N, -1
2

2

dre: I8 Sita ARk, (inl—z)amaﬂwaﬂﬁm-l qr & &1 w@rad it N, -1
2

R F fIRor &7 IR0 &R B |

fau v yfaewl & MR W) T 9 b YRR 9 gHERd gReeua fA=feRad g YbhR &)
BT §—

(i). 5= e <ita (Upper Tailed Test):

Ho: 0,2 < 0,2
Hl: 0'12 > 0'22

9 Rafd # Ry U \fedt ®R (@) W 919 3dferd F &1 919 arfeaT /dgrae 9 |
st (F = F,) 8Ia1 © 99 I RGO BT SRATBR fhar S © |

(ii). fguefa sira (Two Tail test):

Ho: 0'12 = 0'22
H1;0'12 * 0'22
39 Rfd 9 Ay U \fedt &R (@) W 9 3fdfeld F &1 A1 arferdT / dgiad A4 |

e (F = Fyjp) BT 8 @6 A URBed Bl SRAIbR fbar o &1 Qe Ryefer o
ArIEHAT TR QI Ul H ST T g AT B |

Tl AT B YRR/ UATT faued § R Bl Sirg BT AEfiRad SemeRv gRT Wt fhar
T B—

Ex. (6.6.2): af, N;=21, §;% =8.2, N, =26, S, =42 7@ 5 % arfear @R
TN G B TR H IR B St BN |
g F =21 =82 =505

S 4

2
Tgl, 3fer & s oot Ny -1 =20 qen & &1 @6 sioft N, -1 =25
HO: 012 =O-22
Hl;O'lz ¢0'22

IWIF WA S0 R difetdl H Fpgs = 2.30 2 o f& F & snferd /91 2.05 9
A 2 3 I URHeIT WIHR Bl Il 2 |

308


mailto:izlj.kksa@izeki

Al Sirg Gk F @Y oM &R 99 e TEROT Bl ;T F g7 B USRI I B8R A
A B

6.6.6. THIIHAT &1 wird (Goodness of Fit Test):

a1 ¥ oY AR arel aguar |\ ((Multinomial Populations) % fafv= siftri &1

dgraa (Theoretical) &k s@@rfda (Obeserved) rgurdl # HHe: R & S B
@ fog N &8 ot Ay @1 waEnT fear S 2

ISR & folg, AASd g9 drell I dafl (A, B, C) @1 IR BRERI Ho: Py =
30%, Pg = 50% dem Pc = 20% 2| 39 & &0 C Us =37 SdIE 9ok § ol © |

T C gRT 4T IAE d6iR § oM & 918 4l dH1 & IR RReR) gdad a1
REAT © AT $HH URETH SNl § $AD! Sird & oy AT &g ol A &1 yAnT fam v ©

gfreel gRT Ui HH@l 3R Ud S AT Agiwaed GHGl @ MR W HE O fafy @t
TINT HR B forg f=iferRaa fafsr sro=m oIl & —

IR URGEAT: THl HHRT BT IR BRIGRT gaad KT |
(Ho:) Po=0.30, Pg = 0.50, P, =0.20

Jpfeuds UREGST: (M1 HHIRIT & IOk RSN qdad T8l © |
(Hy:) Pa # 0.30, Pg #= 0.50, P, # 0.20 =181 = |

Sifa @ |ikaa (Test Statistics):

2 =y OED

0; =ith oot & fog srEclifd IRARGT
E; =ith sl & forv dgifae IRARa
K = siforai &1 gt |

X2 (= Zi-‘zlw) K-1 wards oofl R &18 @ fIaRoT &7 SR & 2 |

E;
e 39 fafr &1 yawr ot fear oA @ o9 o SRt 9 smaftelt 5 | oY & B
Sita &1 fAvfa:

3 X8 DI Sird Sl Ul Bl © sWferg AU Y Hefedl Wk W BIg af Bl deliidd
A Ife AT /difeldl | Aftd BT & Td I URGSIAT SRATBR fhdT ST ¢ |

(Goodness of Fit Test) @ ufsbar &1 f=feiRad S<rERvr gRT wse fHar 1 & —

Ex. (6.6.3): 79 &wfal &1 uRfMe IR Rty swast 30%, 50%, 20% 7 |
S Y goIR RRIGR! g1 @ foly U Fa1 Idle oifd dal 2| dada doiR
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fERIGRY BT 31eFTT B B ol 200 SUHIEITS] BT U Uil oTbr Il HHfdl & Icarel
D IR H AP gHE YT AT § | STH A 48 7 YS! HHAI B, 98 T AN HHN bl qAT
54 9 TR BRI & IAIE DI YU (AT 2| IWIG] Il & MER W Sird by o Al
HHE B IR ISR qdad & Aqal SH dGeld T ¢ |

Bl

gfereel &7 MBR 200 & | F97 # o9 SRt (K = 3) £

I UTE SHPR) & YR R fAefafad oMW & - 38—
arferet He&AT (6.6.1)

3raeliferd | 3raeifrd | Hgifas | d€11®d | (O -E) | (0 —E)?| (0 — E)?
[ i < i E

(O) SRR | (E) BRI
A |48 0.24 60 0.30 -12 144 144/60 =2.40
B |98 0.49 100 0.50 -2 4 4/100 = 0.04
C |54 0.27 40 0.20 14 196 196/40 =4.90
arT | 200 1.00 200 1.00 00 x*=7.34
Sirtg &1 fofa:

Tgf T goft = K -1=3 -1 =2 T 5% wefedr ¥k R X2 &I Ag1i~dd / qIferdr A
5.991 2 S anwferd w9 7.34 1 %A 2| a: U Rafd # g uR&euer sRdiaR a1 et
2| Ufd Rl AT gRT U SATE OIRI BRA & 918 I |l dH=a) BT golR {R=ar
H 9SGl 3T T |

6.6.7. fiRaT /wad=ar @t sita (Test of Independence):

T AT T W AfSS Rl B oemuw # RaAT rerar wadsdr @ Sitg @ forw o x? Sita fafyr @
TINT fHaT Sar 81 SRy @ forg, fdl R @ IRE & dF uerRi gedr (Light),

| (Regular) dem Asigqd (Strong) IR # Suated €| HHl Alell iR JHY IRM
W aral & 99 39 Al YR B IRTET B QB & Sifpel & MR WX fawl )R 6T &
YHTd BT JEUTT DRl 2 | 399 I8 Udl doidl © b s 9y yR ffl wd @°f & 9=
SITET AT HH AR 2| 39 g & fAspyl & JUR R HHAT fhdl @ o § A9y ysR

$ IR & TAR TR &I AT 491 & |

vl Reafa & S &1 ufshar &1 FfoRad wu | fasfaa faar siar 2 —

Haved uReeaeail &1 fAmfor e §-

T IR IR 1 = yaRi & fog vdewh wR dF arell & ol 9§ w@d 2
(Ho: Wine Preference is independent of the gender of the wine drinker)

gmﬁquﬁmm:waﬁﬁﬂmma}mmﬁmﬁaﬁa%ﬁmﬁmﬂﬁ
|

310



(H1: Wine Preference is not independent of the gender of the wine drinker)

3D 918 Ufaee & g§RT AHGI Bl Fdbford fhar SITar g—
Hofera FHd &1 FfaRaa aiferer (Table) # wrafkea farar mar &—

arferer He&r (6.6.2)

gl | M | Forqd | AT
%Y |20 | 40 20 80
i (30 |30 10 70
AN |50 | 70 30 150

R & A= yaRi & forw wieh & fofm & a3 89 @ Rafa # faf= 9ot @ smféra
JATgerAt @1 oM ufest § gre FHel & R W AeEfoiad diferer | fear g —

arferer @& (6.6.3)
Esal AT ST AT
W 80X50 :2667 80%x70 :3733 80x%30 :16 80
150 150 150
=0 70%50 —2333 70%X70 —32 67 70%30 —14 70
150 150 150
IIT | 50 70 30 150

yfdeel gRT UTUd 3rdclifhd FHGI Td TP IR UR AT ofd UfET THBI & AR TR Bl
T \iRerdt &1 AT fAEfeIlRad drferar § @ TR 82—

e s (6.6.4)
fer | w¥e | sraefifed | smféd | (O-E) | (0 — E)2 | (0 — E)?
0) (E)
&Y | bl | 20 26.67 |-6.67|44.44 1.67
&Y | E | 40 3733 [267 |7.11 0.19
&Y | #91qd | 20 16.00 |4.00 |16.00 1.00
= s |30 2333 |6.67 |44.44 1.90
= |9 | 30 32.67 |2677|7.11 0.22
wAl | #od | 10 14.00 |-4.00]16.00 1.14
T x? =6.12
Sifg &1 A

T8t wras s (Degree of Freedom) =
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(No. of Rows -1) x (No. of Columns - 1) = (Types of Wine -1) x (Types of
Customers-1)=(3-1) x (2-1)=2x1=2

I S B Ugfa ST uelig g | arferdr § 2 w@rda ool & forg 5 % wreiedr 'R W
Brs I IiRkdT &1 99 5.991 T 1 % dArefear Wk R 9.210 2 |

JIta 5 % FfeHdl TR R Y URGIAT RADHR fhar S g | Safd 1 % Ariear wR
W IR IRGIAT TNHR fHar SIar 2|

6.6.8. M= faa=or sifg (Normal Distribution Test):

®Ts T fafer &1 gAnT Ay U gfdesl & faaRer & gpfa &1 Sira &) & forg @Y fBar S
2| 396 =g I8 ol fear oar © 5 e man ufiest &1 faarer w8 srerar =817
39 dXg @I Sirg & forv fAeferfRaa wftkar =i ol 28—

(i). wduem e gfdesl &1 gara fbar Srar & | e 999 & aR | g8 7191 Sl © (b
SahT fadvor qreg iR yEY o=l & amer 9Er 2

(ii). gfest & AHGT BT 3 TRE A THIT &R & b T i # iqa+ 5 GHdb I8 9 |
39 TRE ¥ 50 MHR & TP ufaesl &1 10 a1 § fowrfora fovar Siem =nfeu |

(iii). ufcrest & AHal ¥ Wy IR yAY fage o M @ SR 2 ufaes "rg siR
gHY faae= I8y Ay IR gAY Aads &1 yfafefea a2 |

(iv). smwford #rew, wg fages der A& oIS Alfaidl | 10 H ofd) 90 Ufaerd @l
Hgrae | FEiRa f&ar Sar 2 39 forg Sl Attt &7 ST 9 UaR ¥ fdar
SIGIRE

arferer @ (6.6.5): Ay, YA AT e A o€ Alfeldl ¥ 10 | ofd) 90 Uferd &
REUREAIE]

gfcrerd z Theoritical Boundry
(Percentage)

10% - 128 X —1.28(0)
20% - 084 X —0.84(0)
30% - 052 X —0.52(0)
40% - 0.25 X —0.25(0)
50% 00 X —00(0)
60% 0.25 X +0.25(0)
70% 0.52 X +0.52(0)
80% 0.84 X +0.84(0)
0% 1.28 X +1.28(0)
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SR Ufaest & GHB HT Ay 68.42 Tem wHfdge 10.41 8| Smefora Ay iR\

fgem & emR W 99 yilRear faaver aiferet &1y Ha g7 10 % | w90 %
T® B A Y Freferfea arferet # s faar T § -

arferet |&T (6.6.6): A, UATY et de AFE ofs difeldl ¥ 10 | i 90 Ufierd @l
dgrfae A

gfcerd z Theoritical Boundry
(Percentage)

10% - 1.28 |68.42—1.28(10.41) = 55.10
20% - 0.84 |68.42—0.84(10.41) = 59.68
30% - 052 |68.42—0.52(10.41) = 63.01
40% - 025 |68.42—0.25(10.41) = 65.82
50% 00 68.42 — 00(10.41) = 688.42
60% 0.25 |68.42+ 0.25(10.41) = 71.02
70% 0.52 68.42 4+ 0.52(10.41) = 73.83
80% 0.84 68.42 + 0.84(10.41) = 77.16
90% 128 | 68.42 +1.28(10.41) = 81.74

Alc: |9y = 68.42 o y9Y fages = 10.41 8|

SRITd I 31 R ¥ fFrafaRea saeRw grr @ fasar I -

A o 50 SMHR &1 e vfesl urd far a7 e fJaror 1 fafea z—
71 66 61 65 54 93 60 86 70 70 73 73

55 63 56 62 76 54 82 79 76 68 53 58

85 80 56 61 61 64 65 62 90 69 76 79

77 54 64 74 65 65 61 56 63 80 56 71

79 84

SWRIFa aiferer S (6.6.6) ik uftiget & el & MR W arforer W@ (6.6.7) ¥
WWWWWWWWWWﬁM&%W@W

diferer @ (6.6.7)

EHIESH 3raciifdd gt | smferd amgfadt | (O - E) | (0 — E)? | (0 — E)?

(Interval) (Observed (Expected —F
Frequency) Frequency)

Less than 55.10 |5 5 0 0 0.0

55.10-59.68 |5 5 0 0 0.0

59.68 -63.01 |9 5 4 16 3.2
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63.01 — 65.82 6 5 1 1 0.2
65.2 —68.42 2 5 -3 9 1.8
68.42 — 71.02 5 5 0 0 0.0
71.02 — 73.83 2 5 -3 9 1.8
73.83-77.16 5 5 0 0 0.0
77.16 —81.74 5 5 0 0 0.0
81.74 and above | 6 5 1 1 0.2
50 50 x?=7.2

it &1 fAoia:

T2, waraa o (Degree of Freedom) = K — 3 | <@l K a1f @) dw@m € | adAe g9 #
AT DT [T 10 B 37 A SO0 HT AH 7 T

Sita @1 ggfa Sea wef B

fay o e WR (@) 91 FaEs S 7 R BIE 9 AiRF@ & A dIferdt d S
IRD IAD] T BIe I FIRKDB! & bferd W F B W Sifd b1 =6y yred B 2|

S B I HIREIBI BT dlferedl /AGI~dd A S/dlifhd w19 | 31fd 8T § 9 I
IREAT WHR B ST 7 | AT ufieel & T A IR0 &7 SR & @ |

Aridar W (5%) den Harad &l 7 R g a7 FiRkAs! &1 diferd! / Agras a1 14.06
gl 39 Rafd # @ o W@l &1 omefod am 7.2 & @ AR @
dTfereT / HgTid A F &F g | o L URGIT WHR & Il 2 | fgfa, ufaes &
FHEG AT fITROT BT AR IR 2 |

|riear ®R (1%) dr Hardsd ot 7 ) &8 @@ Gikgga] &1 difeldl / dg1dd
18.475 2| 9 Rfa # @1 &8 o WiREdH! &1 Mdvferd A 7.2 B8 @ |WiRkegas!
dTfereT / HgIiid A F HH & | o YL URGSAT WIhR HI Sl 2 | A, ufage
FHEG AT fITROT BT AR IR 2 |

i

S

6.6.9 WRiT (Summary):

PTs T TRIETOT b gRT TAROT dl YHY faaer=i § R &1 Sira &1 Sl 2 | 396 d1ef 1T
RI & A FARAT Fqar WAl b Sird, WA fadRer @ S enfe & forw ot st
YA fohar SIrar 2 |

6.6.10 3T 3 W (Questions for Exercise):

1. &8 T ST | MY AT FHA 27 SHD TANT DI 7] BT Soolkg o |
2. BTs I T P fARNAre BT Soolkd B |
3. &S T weror & A= STINT BT goi P |

4,20 MpR & TP Yfaesl &7 YAY fage 5 81 S9P MR UR FHT & TR d=Ol YHY
e &1 95% favary AR STd BN |

314




5. 16 ampR & ufaee & YA faaa 9.5 81 5 % Iefedr Wk R fA=feilRad aRdbera
P S B—

Ho: a2 <50

6. afe, Ny =26, S, =48, N, =16, S,°> =20 & d9 5 % rfedr wR W aF Ty
@ YRR H IR DI S PN |

7165 Ty # A= sfvri (A, B, C) &1 de1f<ae e qurd s Pa =0.40, Pg = 0.40 den
Pc=0.20 21 200 3R & Tah ufeel § g9 M1 Sf0ri &1 sngferl waer: 60, 120 den

20 IR STl 21 1% Hfddr WR R x2S $ MER W S BN fh ufiee U dHd
AT & FHDI DI gfe I 77
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Table: Values of Chai- Squares

X7 | an
Table 3. Percentage Points of the x? Distribution
Example

For v = 10 degrees
of freedom:

10% of area
P23 >1599) =10

0 1599
1 025 | .01 | 005 |©
-995 .99 975 95 90 75 .50 25 -10 05 . ;
;
11 00°393] 0-0°157| 0-0°982 | 0-0°3 | 00158 | 0-102 | 0-455| 1:323 | 271 1.84 5-02 6-63 g-gg ;
2| 00100 | 00201 | 00506 | 0-103| 0-211 | 0-575 | 1-386| 2-77 461 599 7-38 9-2: }2:84 2
3| 00717 | 0115 0-216 0-352 | 0-584 | 1.213 | 2:37 | 411 6-25 7-81 9-35 131-238 284 | o
4| 0207 0297 | ‘0484 0-711 | 1064 | 1923 | 336 | 539 778 949 | 1114 | 13- AR
5| 0412 0-554 0831 1-145 | 1610 | 2-67 | 435 | 663 9.24 | 1107 | 1283 | 1509 .

- . 4-45 16-81 | 18:55 6
6| 0676 0-872 1-237 1635 | 2-20 345 | 535 | 784 | 1064 | 1259 | 1 |
7| 0989 1-239 14690 . | 217 | 2:83 425 | 635 | 904 | 1202 | 14:07 | 1601 | 1848 212).3 Z
8| 1344 1-646 218 273 | 349 507 | 734 | 1022 | 13-36 | 1551 | 1753 | 20-1 [ 220
9| 1-735 2:09 270 333 | 417 590 | 834 |11-39 | 14-68 | 1692 | 1902 | 217 [ 236 9

10| 216 256 325 394 | 4-87 674 | 934 |12:55 | 1599 | 1831 | 205 232 | 252 | 10
7 X . d 4.7 | 268 | 11

. 3.05 3.82 457 | 558 .| 7-58 |10-3¢ | 1370 | 1728 | 1968 | 21-9 2
:; §.82 3.57 4-40 523 | 630 844 |11-34 | 14-85 | 1855 | 210 233 262 | 283 | 12
13| 357 411 501 589 | 7-04 930 |12:34 | 1598 | 19-81 | 224 247 277 | 298 | 13
14| 407 4-66 563 657 | 779 . |1017 |13-34 [17-12 | 211 23-7 26-1 291 | 313 | 14
15| 460 523 626 726 | 855 |11-04 |14:34 | 1825 | 22:3 250 275 306 | 328 | 15
: ‘ 691 796 | 931 |1191 [1534 | 1937 | 235 263 288 320 | 343 | 16
o g % Z.ii 7-56 867 |10:09 [1279 |16:34 | 205 248 276 30-2 334 | 357 | 17
n 26 7-01 823 939 |10-86 |13-68 |17-34 | 216 260 289 315 348 | 372 | 18
B8 2 4 7.63 891 012 |11-65 |14-56 |1834 |227 | 272 30-1 329 | 362 | 386 | 19
;3 3:33 826 9.59 1085 |12:44 |1545 |19-3¢ | 238 .| 284 314 342 376 | 400 | 20
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Table 3. Percentage Points of the x? Distribution (contd.)

Pl 503 .99 975 95 90 15 .50 25 40 05 025 r .01 l 005 P/,
v PO | SRS, et e oo PR PESTRGmIes| (ST ORCIN] [FFRFUEDCSDUT X PO APROTC] Ay

21| 803 890 10-28 1159 (1324|1634 203 | 249 29:6 321 355 389 | 414 | 31
22| 864 9.54 10-98 1234 (1404|1724 | 213 | 26:0 30-8 33.9 368 403 | 428 | 22
23| 926 1020 11:69 13:00 [14-85 |18:14 |22:3 | 271 320 352 381 416 | 442 | 23
%4 | 9.89 10-86 12:40 1385 |1566 |19:04 [233 | 282 332 364 394 | 430 | 456 | 24
25 | 1052 11:52 1312 1461 [16:47 1994 |24:3 | 29:3 34.4 377 406 | 443 | 469 | 25
26 | 11:16 12:20 13-84 1538|1729 |208 [253 | 304 356 389 419 | 456 | 483 | 26
27 | 11:81 12:88 14-57 1615 [1811 |21:7 263 | 315 367 40-1 43.2 470 | 496 | 27
28 | 1246 13:56 1531 1693 [1894 227 |273 1326 37.9 413 445 483 | s10 | 28
29 {1312 14-26 16:05 17-71 1977|236 | 283|337 39:1 426 45.7 496 | 523 | 29
30 | 1379 1495 16:79 1849|206 245 [293 | 348 40-3 438 47-0 509 | 537 !30
40 | 207 222 24-4 265|291 337|393 | 456 51-8 558 593 637 | 668 | 40
50 | 28-0 297 324 348  |377 429 |493 |563 | 632 675 71-4 762 ¢ 795 | 50
60 | 355 375 40-5 432|465 523|593 | 670 74-4 79-1 833 884 | 920 | 60
70 | 43-3 45-4 48.8 517|553 617 |69:3 1776 85-5 90-5 950 | 1004 |1042 | 70
80 | 51-2 535 57-2 604 |64-3 711|793 | 881 9-6 |1019 |1066 | 112:3 1163 | 80
90 | 592 61:8 656 69-1 |733 80-6 |89:3 |986 [1076 [113-1 | 1181 | 124:1 11283 | 90
100 | 673 70-1 74-2 779|824 90-1 |99-3 [109-1 |1185 [124-3 [129:6 | 1358 | 1402 |100
Z, |-2-58 233 -1-96 164 |-128 |-0674| 0000| 0674 | 1282 | 1-645| 1-960| 233 | 258 | Z,

For v > 100 take x* ='i-(2‘l +4/2v—1)2. Z, is the standardised normal deviate corresponding to the & level of significance, and is shown in the
bottom of the table.

Source: This table is abridged from ‘Table of percentage points of the x* distribution’ by Catheririe M. Thompson, Biometrika, vol. 32, 1941,
pp. 187—-191, and is published here by permission of the author and editor of Biometrika.
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@vug (Section)—6
o138 (Unit)—7 : waor fdgermer (Analysis of variance):

sHE 31 war (Unit Plan):

6.7.0 Sga¥d (Objectives):
6.7.1. =g (Introduction):

6.7.2. TRRT faveiyor & A=garg (Assumptions for Analysis of variance):
6.7.3 ArAl @ &9 =R @ wira (Test of Differences between maen):
6.7.4 Sira @1 fAvig (Conclusion of test):

6.7.5 ARiE (Summary):

6.7.6 3T @ ¥ (Questions for Exercise):

6.7.7 STIRM gwas /dewsie At (Usefull Books/Bibliography):

6.7.0 Sga¥g (Objectives):

A T B JIYIT B SURIT MY AT —

o yERY fawetyor (Analysis of variance)
° W—é?%’ & IR H

6.7.1. R=g (Introduction):

TRl faveryor &1 Ay @1 fde R u fer (R. A. Fisher) &1 warmmeme A
(Experimental Data) & favetyor & forg fam o | wanil @ fadwar @ e & & g
EB W B A AN B & AR I =R DI AR HRA € | Sarsr & fou afe fe
ST & YWIG BT ST xd § ol UPh A8 Pl a1 &l Il 8 IR SR AHE $I <4l Fal <
ST 21 o 79 @1 gar & ot @S9 wanTers w9g (Experimental Group) e R
a1 8 & ok ® $9 ey wwg (Controled Group) @er Siar 21 s <1 AqgEl #
T & P BM B R DI ol IR TdT B YAIRIHar B g fmar S 2

9 Al &1 v 99 yod Py a5 # fAf= yeR & SHaRd! 3R 6l & TN &1 1
TR YA BT 1eqI / Ao o= & foru fohar o o) 916 # 8 fifY &) aRe & dsnfa
eI | ABOT B AT 2|

9 fafd ¥ 3T 3felT Whad W & BRY R =R § B9 a1l ot IRadd &l Wad @R &
ATUE | ST 3T fham Sl & e dRor =1 w@d= =Rl & go1al @1 3MI| | Jetr
PT ST B | SETERYT & fofY, fhdl BR | 31T el §i€ & Uil MM R R & Ui oflex
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qrsorol W1 31T 37T 31T Jhdl & 3fal Uh \qF 9T | IRoT Ao ffYy & g1 59 91
P g B ST & {5 31T el dis & BRI Alsolol § A aTell R AiRIHIT w3

wreie (Statistically Significant) € srerar w3 e |3 (By Chance)?

R =R (Y) @ 99ifdd &< a1l &8 Wda aRa (Fctors) 8 dad § W 349 Ay &
TR | T3 @ oy 16 dRab (X) forar m

A foram & &R &1 Jgers R =R (Y) & J1 389 w@dd =R (X) 8 RTHa®1 87T e
AMEG & o dis (Xq, Xodorm Xs) €1

(@). ufr <fex A B yWIId R @ foY oM FT 9 TP BRS & Nqar T8 SHPI
Aol ST ot gis @ v ura g AW § oFR @ MR W fdhar omar 81 R
vl H TR faveryer faf @& 9T g 99 fhar Siar 2 6 orenT ot sie @ forw ura

Jigal # fa@s aren iR iRk wu | Arde (Statistically Significant) g se@r A
FanT (By Chance) £ |

(b). ufoeel wrmi (Sample Means) @& & R &1 vl dfiqd wreg & faaRor
(Sampling Distribution of Sample Mean) & ¥R & MR TR ol & |

foreet A (X) @1 faawor (Distribution) f=1 geR & 8T 2—

— g
X= ~N(,Ll,7) .......... 7.1

e, X fodt ufdesl &1 Ay qor 02 SHeT YR 2| ifd X der ¢? &) o ufaeet o
X & qeat | o omar 2

6.7.2. TERYT faveiyor & Agad (Assumptions for Analysis of variance):
TRV faveryor frfaRed Araamel w AR g—

(i). iR == (Response Variable) &1 faazor s 2 |
(ii). Tft ¥R =R BT TR g2 T T § /A 2
(iii). ge=t ® g4 Y AHG MU H WA © | AT BT FA1d U G W 1R 81 7 |

6.7.3 A4l @ §19 =R @ wira (Test of Differences between maen):

7= forar & 9 1T 3relT ufdeeli W T ST el HIE &l 0T ) TR 8| YU
gfaeel &1 3MdR Ny, T ufied &1 dR N, der o gfiaeel &1 emadR N3 &1 s

o @Y T A AT Y, Y, derm Vs 2

e wfieet @ W o K 9 gita o €1 38 K= 3 8

A foram Sirar 8 b A=l ufeel et st s\ &1 ufafvfta oxd & = g /|y
HH: Uy fhy AT fi3 T

e (Generalisation) @ forg afe uftest @1 d@m K 8 d S9@1 MeR - $HAs:
N1, No,Ns, ...Nk, ufeest & aeg waer ¥, Yy, ¥V, .Y o S5 @t o1 ofraa /A
P Uy Uy, M. Ui T
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yfdesl areal @ 9 AR Il T™d © 59 SHP 99T & Al § ) 3R 81| 39 MR W
ffaRaa aReeu- i fvar Sirar 8-

A IR (Ho): s = My = fz = pg
dofeqd aReed T (Hy): =+ axar =21 € (Not all equal).
SRIGd YRGS B Sird HRA B fo1g F* &l o1 94 IR A & Sl 8—

« __ estimated variance from "between" means variation

estimated variance from "within" samples variation

F* = areai & 99 99 gRT UTdbford UGNV + Yfdesl & 3r<xX fdge gRT UTdhiold
AR

TR

[25?:1 Zliv=j1(yﬁ_ 17] )2]/(N_K)

*

Al & 99 e gRT UIgsford IRROT [Z]l';le(Vj—V)z]/(k_ 1) @ IorT fafe:

[Z;?:le (7~ 7)2] /(k — 1) &1 K ufteerl &1 Refd 3§ fdR 91 ydR 49 23—

2

k
- N . /- — _ _ 2 _ _ 2 _ _ 2 _ _.2
2j=1 j(¥=7) _Ni@-v) t No@y-1" t N3 @5-7)" ++ Ng (74-7)

(k-1) (k-1)

T8t ufaewt &1 e K der @ #oft (Degree of Freedom) = K-1 7|

yfoeel @& IR faueM gRT Uiedford TR [Z}‘=1Z?’=j1(yﬁ_ T])Z]/(N—K)
@1 o fafer

Nj —\2 N - N - N - N -
k
YT (V- Y)) S (V- V)24 N A (Vo= V2 )24 X, 3, (Vai— V3 )%+ o+ X, K (Y~ Vi )2

(N-K) (N-K)

78t N = Ny + N, + N3 +... + Ny der warda 2o (Degree of Freedom) =N - K 2 |
6.7.4.5ira @1 faofa (Conclusion of test):

Sira &1 o F- Table @ =1 @ st & forg S~ gl 3R Ui |Hal 4
Mpferd F* & A &1 goll & SR W fBar Sam 2 |

af, F* > F- table a1 I uR&eqr & 9&R fam SIrar €1 siid I8 AT ofrar ® &
a0 U ufaael srerT orert W il @1 ufafafea wvd € |

F* < F-table a1 3@ 9R&e &1 WeR fHar smar | fd ag A4mr orar § f6 ora
fpa v ufdesl v & 9y &1 gt axd 2 |

gaxYT fageryor fafy o7 fR=feRaa Serexer o e fbar mar & —
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Ex. (6.7.1): WaRTeMe % Udb & SO H A9 3[R 3TelT 81 I STed’ 4 Ufd eflex
ASelsl U fhar S g1 I8 yanT 10 QA1 9@ Iadr §1 39 dRg W A STelT 3felT

gfareel  (Sample) ura &1 & | RS9 Ut |qHel b1 frefaiaa diferdr § wgd fdbar T
S

arferer we&r (6.7.1)
Sample-1 Sample-1 Sample-1 Total Observation
Brand -1 Brand -2 Brand -3 N;+ N, + N3=N
N;=10 N;=10 N;=10 10 +10+ 10 =30
32 35 44 32
30 38 46 30
35 37 47 35
33 40 47 33
35 41 46 35
34 35 43 34
29 37 47 29
32 41 45 32
36 36 48 36
34 40 47 34
35
38
37
40
41
35
37
41
36
40
44
46
47
47
46
43
47
45
48
47
Z Y1i=330 Z Y2i=380 Z Y3i=460 2] Zi Y}L=117O
Y;=33 Y,=38 Y,=46 Y=39
512 = (Y;-Y)*/Ny S3 = (Yy;_Y5)?/N, S35 = (Y3;_Y3)*/Ns
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=% _ 156 =0 _5 =22 =22
10 10 10

SIRIFT IeTexv § oiF ufaes & ord: Jef fA=ferRad uReeuqry fAfda @ i 8 —
¥ aRee T (Ho): 1y = pha = U

Jfeuds aR&weAT (Hy): Al o # aRmar 18 2|

SIRIFT RGBT BT Sird B B folu F*PY 701 4 TR A BT Sl o—

« __ estimated variance from "between" means variation

estimated variance from "within" samples variation

F* = areai & 99 999 gRT UTdhiold UGNV <+ Yfdeel & 3<xX fddod gRT Ulddhiold
AN

e
k= kg 7 )2
|2l 52, (e 7)) w0
3T AT DI UM

T8t gfoewl &1 wwr 3 dur wras s (Degree of Freedom) = 3-1=2 7 |

ZI'(: N v _2 — _2 — _2 — _2
P M@t N @0 Vs @9

(k-1) (k-1)

10 (33-39)% + 10 (38-39)? + 10 (46—39)?

D) =430

B I I IUET

T8l N = N + N, + N3 @2 warda s (Degree of Freedom) =N -3 =30-3 =27
=

N; _
z::"=12i=]1(yii_ Y; )2 - YE0 (Y1~ V1)2+ 210 (Y- V2)2+ 210, (¥3— ¥3)?
(N-K) (30-3)

_ 46+50 +22

=118/27 = 4.37

QURIE dtferal | (7.1.1) § &1 T T0FT & R |

o Fr =22 — 984

4.37

It 3w &1 wrad 2o (Degree of Freedom) Vi - 2 @ & &1 w@raa =ioft (Degree of
Freedom) V, . 27 & |

fag v w@rd= 2o (Degree of Freedom) w F &1 Sgif~ds a9 3.37 & <t & amafera
A9 F*=98.4 % &1 8 31aid I IRGAT Bl 96K f3am a7 2 |
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6.7.5 R (Summary):

gaR fagemer &1 Ay &1 e aR. v fer (R, A. Fisher) 3 varme\e  AH®

(Experimental Data) & fazewer & fog far or| yam & faRiyar I gl 2 & 3|
BB W D AT TN TR § AR qral =X BT R oxd &1 SR o forw afe fawn

aoaTa%uﬂWWaWaﬂﬁ%aﬁwﬂﬁgaﬁwé’raﬁﬁ%sﬁ?agﬁwgaﬁwﬁﬁ
STl 7| f9F g @1 gar €1 i @ S yanTes a9s (Experimental Group) @erm R
a1 g & Wil g 99 Ry wsg (Controled Group) @eT Siar 21 s qFi |9l A

T & P BM BT TR DI ol IR qdT B YAIIHAr HI g fhar Siar 2 |

39 Al &1 v 99 yod PfY a5 # fafr = R & Sae! 3R 6l & TN &1 1
TR YA BT FeqIT / fAgeivor oxey & foru fhar rar on | 95 # I8 fafYy &) axg & denf=®
AT | AR B AT B |

676 3o/ @ we (Questions for Exercise):

1919 Ui faenfl & O Gl B ool S fAfsr | I uern Sirar § def U8 Seddd
fhar ST ® 6 I Yot Bl ST I fAfRIT SHd URUIH /TS WR U9 STerd 8¢ Ui
U7F AMBR & O od Ufagell & gRvM /U reforiRaa arferar @ (6.7.2) # f&ar T
2| 3fesdd 10 & YAM wR AR far wam w1 (Three different methods of teaching
mathematics are used on three groups of students and we wish to test whether
these different methods have had an effect on the grade. Random sample of size
five are taken from each group and the results are shown in table (7.2). The
grades are on a 10 point maximum basis.)

dferert | (6.7.2): g4 v ufdeert § fenfeal & Us @1 fqavor)

Group A | Group B | Group C

0~~~

Theoritical value of F (at V; = 2 and V, = 12 and at the 5 % level of
significance) = 3.88.

2. frdt o & ufafes 9 oot ST It ¥ e weie &1 e A Wit 2

AT e ARt & for WM smeR @ W ufieel @1 faver afer der (6.7.3) #
& T 2| TeRYT favelver & SR R Gt W % 9T AT @ sivaa Saaee A s R
ferar TEI?

dferer s (6.7.3): g ¢ ufdgel # oreT oerT faftml & warT 9 ufafew fAffa #ehet
D G BT faaRon | -
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Method: A | Method: B | Method: C
58 58 48
64 69 57
55 71 59
66 64 47
67 68 49
Had (Hint):
F*=—"-=018
28.33

3. 6 HHANRAT BT T © | IAD! MY HHLT: 24, 37, 27, 33, 29 TAT 41 € | THT BT 7Y 3R
g fd=es s - | (A population consists of N = 6 employees. Their ages are
24,37,27,33, 29, 41. Find the population mean and standard deviation. Ans. Mean
= 31.83 and standard deviation = 5.84)

6.7.7. SN gwas /dedue At (Usefull Books/Bibliography):

Anderson D. R., Sweeney D. J., Williams T. A. (2011). “Statistics for Business and
Economics”, Eleventh Edition, Cengage Learning.

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers.

Damodar N. Gujarati (19995). “Basic Econometrics”, Third Edition, Mc Graw Hill
International Edition.

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Derek Rowntree (1981). “Statistics Without Tears: A Primer for Non-Mathematicians”,
Charles Scribner’s Sons, New York.

Francis A. (1998). “Business Mathematics and Statistics”, Fifth Edition, Letts Educational
Aldine Place London.

Gupta S. P. And P. K. (2018). “Business Statistics and Business Mathematics”, Sultan Chand
and Sons Educational Publishers, New Delhi.

Koutsoyiannis A. (1972). “Theory of Econometrics”, Second Edition, Palgrave.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

Murray A Sppiegel and Larrry J Stephens (2010). Fourth Edition (Special Indian Edition),
“Statistics”, Schaum’s Outlines, Tata Mc Graw Hill Education Private Limited, New Delhi.

Nadar E. Narayanan (2015) “Statistics”, Second Edition, PHI Learning Private Limited, Delhi-
110092.
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O. R. Krishnaswami and M. Ranganatham “Methodology of Research in Social Sciences”
Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Rafael J. Engel and Russell K. Schutt (20099). “The Practice of Research in Social Work”,
Second Edition, Sage Publications.

S. Sampath (2006). “Sampling Theory and Methods”, Narosa Publishing House, New delhi.

Taro Yamane (19700). “Statistics An Introductory Analysis”, Second Edition (A Harper
International Edition), Jointly Published by- Harper and ROW, New York, Evanston and

London and John Weather Hill, INC., Tokyo.

Table (6.7.4): Values of Fqo; at V1 and V; degree of freedom

f(F) ! 3
Table 4B, Values of £, Vi, V2
------- 1% of orea
T 1 F Example
[9) : é 'i" a 5 For v, =9, v, = 12 degrees of freedom
4:39 v, = degrees of Ireedom for numerator P(F> 439) =001
>0 13 2 3 4 5 6 1 8 9 10 12 15 20 |24 30 40 60 120 oo
3
261 |6287 16313 16339 |6366
4052 | 5000 |5403 [5625 |S5764 |5859 (5928 (5982 6023 |6056 (6106 |6157 |6209 [6235 |6
; 985 |99-0 992 [99-2 {993 |99:3 (994 (994 99-4 |99-4 |99-4 |99-4 199-4 |99:5 [99-5 |99-5 [99-5 [99-5 |99-5
3| 341 [308 |29-5 (287 [282 (279 |[27-7 [27'5 273 272 (271 |269 [26:7 |26:6 |26-5 |264 |26-3 |26:2 |26:1
3l 212 180 [167 [160 [155 [152 [150 [14:8 147 [14:5 .[14-4 [142° 1140 |13-9 1138 [13-7 137 [136 |3-s’
sl 163 (133 {121 [11-4 [11:0 [10-7 |10:5 |10-3 (10-2 10-1 9.89 | 972 | 9-55 | 947 | 9-38| 929 | 920 9-11 | 902
; X - . . 40 | 731 7-23| 714 | 706 | 697! 688
-7 9 | 978 | 9.15| 875 | 847 | 826 | 810 | 7-98 | 7-87 | 772 | 7-56 | 7-40
= g };2 l(9)-55 845 | 7.85| 746 | 719 | 699 | 6:84 | 672 | 6-62 | 6:47 | 631 | 6:16 | 6:07 | 599 -5~9l 582 2-7‘; 2-22
=~ sl113 | 86s| 759 | 701 | 663 | 637 | 6:18¢| 6:03 | 591 | 581 567 [ 552 | 5:36 | 528 | 520 512 3-2; 4:3” b
= 9|106 | 802| 699 | 642| 606 | 580 | 561 | 547 | 535| 526 | S-11| 496 | 481 | 473 4~(;5 4-57 | 4 el
€ 10l 100 | 756 | 655 | 599 | 564 | 539 | 520 | 506 | 494 | 4-85 | 4-71 | 456 | 4-41 | 433 | 425 417 | 4:0
-
= ; . . . . as | 410 | 402 | 394 386 378 3-69| 3-60
2 1| 96s| 721 622 | 567 532| 507 [ 489 | 4.74 | 4.63 | 4:54 | 4-40 | 42 : . :
S 120 933 693 595 | 5.41| 506 | 482 | 464 | 4-50 | 4:39 | 430 | 416 | 4:01 | 3-86 | 3-78 | 3-70 3-6§ ; g: ;:g g?g
T 13| 907| 670 574 | 521 | 486 | 462 | 444 | 430 | 419 | 410 | 396 | 3:82| 3:66 | 3:59 | 3-51 3«: Me) ae]
2 14| 886| 651 | 556 | 504 | 470 | 446 | 428 | 414 | 4-03 | 3-94 | 380 | 366 | 3-51 | 343 | 3-35 g_; TiE| S
S 15| 868| 636 542 | 4-89| 4-56 | 4-32 | 4-14 | 4.00 | 3-89 | 3-80 | 3-67 | 3:52| 3-37 | 329 | 32 1 2
g ; 69| 3.55 | 3:41| 326 | 3-18] 3-10] 302 [ 293 | 284 275
g 16| 853| 623| 529 | 477 4-44 | 420 | 4-03 | 389 | 3-78 | 369 3-55 | 3-41| 3-26 | 3-1 : :
s ;7 840| 611 | 519 | 467 434 | 410 [ 393 | 3-79 | 368 | 3-59 | 3-46 | 3-31 | 3-16 | 3-08 3»0(7) 3-942 3;&; 3.672 Z(g;
S 18| 829| 601 | 509 | 458 | 425 | 401 [ 3-84 | 3-71 | 360 | 3-51| 337 | 3:23| 3-08 | 300 292 284 2 2 2
3 . 15| 3-00 | 292| 2-84| 276 | 2-67| 2:58( 249
3 19| 819 593 | 501 | 4-50| 4-17 | 3:94 | 3-77 | 3-63 | 3-52 | 343 3-30 | 3 2922 29| o8t S a e
5 20| s10| 585|494 | 443 | 4-10 | 3.87 | 3-70 | 3-56 | 346 | 337 | 3-23 | 309 | 2.94 | 2-86 & 278 269 | 2 2.52 2
g . - . . . 2.88 | 2.80 ) 2.72| 264 | 2:55| 2:46 236
~ 8.02| 578 | 4-87 | 437 | 404 | 3-81 | 364 | 3-51 | 3-40 | 331 [ 3-17 | 3-03 : : ;
%5 7-35 572 | 4-82 | 431 | 3-99 | 376 | 3-59 | 3-45 | 3-35| 326 | 3-12 | 2:98 | 2:83 | 2.75 2_-6_2 3~ss :-50 3;15) 3},‘1‘
23|.7.88| 566 | 476 | 426 | 394 | 3.71 | 354 | 3-41 | 3.30| 321 | 307 | 2:93 | 2.78 | 270 2:62 ;-54 "45 b
24| 7.82] 561 | 472 | 422| 3-90 | 3-67 | 3-50 | 336 | 3-26 | 3-17 | 3-03 | 289 | 2.74 | 2-66 2-58 ;~49 ’-42 24
55| 777 | 557 | 468 | 4-18 | 3-86 | 363 | 3-46 | 3-32 | 3-22] 313 | 2:99 | 2:85 | 270 | 262 | 2:53 | 245 236 | 227 2
. . . . . 2:30 | 2-21 | 2:11 201
. . 451 | 402] 370 | 3-47 | 330 | 317 | 307 | 298| 2:84 | 2.70 | 2:55 | 2:47| 2:39| 2 :
33 ;g? g-?g 431 | 3-83| 351 | 329 | 3-12 | 299 | 2-89 | 2:80 | 266 ggg 333 3%2! 3(2)13) 12;:: 12-83 ;3; :2((\)
- . 413 | 365| 3-3¢°| 312 | 295 | 2:82 | 272 | 263 | 2:50 | 2 220 | 212 ) 2- 94 | 1841 1- ;
123 Z-gg :-33 3~'l95 3.48 | 317 | 296 | 279 | 2:66 | 2:56 | 2:47 | 2:34 | 2:19 | 2:03 | 195 ' 186 | 1-76 | 1-66 1-52 :33
o | 663! 461 | 378 | 3321 3.02| 280 | 264 | 251 | 241 232 | 2.18] 204 | 1-88 | 1-79] 1-70] 1-59] 1-47 1-32] 1+
Abridged from M. Merrington and C. M. Thompson, ‘Tables of percentage points of the inverted beta (F) distribution® Biometrika, vol. 33, 1943,
p. 73. By permission of the Biometrika trustees.
Source: Koutsoyiannis A. “Theory of Econometrics” Second Edition. Palgrave

Macmillan.Koutsoyiannis A. “Theory of Econometrics” Second Edition. Palgrave Macmillan.

Table (6.7.5): Values of Fq o5 at VV; and V, degree of freedom
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Table 4A. Values of Flg.os, V1, V2

el
peam———— 5% of oreo
1
| Lixample
\ 1 1 ; ;*F lorv, =9. v, = 12 degrees of freedom
0 l 5 2%?) v, = degrees of freedom for numerator P(F > 2:80) = 0:05
q 3 |3 [z 1°8 |6 ZRE s Tt T12 115 [20 [ 24 [0 [40 Jeo {120 | =
N ‘ 250|251 [252 {253 \254
Lo [0 (21 (225 Jasoase farn 28 L RCE Toa [Tou Tos |19 ‘196 195 {19:5 119
s 1190 [192 [192 [193 [19:3 [194 194 1194 |1 A0S |aea |"hso a7 | s | w53
2 ks 3 g8s | 881 | 879 | 874 | 870 | 8:66
3Jiot [935) 928 842} OO | A8 s-gg 60t | 600 596 | 591 | 586 | 580| $:77| 575 | 572 569 ) 566 | 563
Abe iR 2?3 22(2)2 46:;§ ::88 42| 477 474 | 468 | 462 | 456 | 4:53 | 4:50 | 4-46 | 443 | 440 | 4-37
4 i e o o | 394 | 3.87| 384 | 3-81 | 377 | 374 | 3.70 | 3-67
6|50l s1al a6 as3] a30) 428 |42l | 41s) 200 300 S0 | T | S| 3 [ 338 | 334 | 330 | 327 | 323
s 7|5s9| 44| a3s| 412 397| 387|379 373 364 | 37| 0 | 346 | 312 | 308 | 304 | 301 [ 297 | 293
w8532 446| 4-07| 3-84 | 3-69 | 3-58 | 350 | 3-44 | 3-39 S0 3| 390 | 286 | 283 | 279 | 275 | 271
& g |si2| 426|386 | 363 | 348 337 (329 323 | 318 314 | 307 3 2 ARl A b
€ 10 |aos| 410 371 | 348 | 333 | 322 | 314 | 307 | 302 | 298 | 291 [ 285 [ 277 274 | 270 ) 2 2|2 2
§ : . , : 49 | 245 | 240
3 : : ! 95 | 290 | 2.85 | 279 | 272 | 2:65 | 261 | 2:57 | 2:53 | 2:49 | 2
ML v e gf? g-gg gg: 3:2 i-gg 732 269 | 262 | 2.54 | 2.51 | 247 | 243 | 2:38 | 234 | 2:30
g I\g 443 gg? i'.:? gfbs 303 | 292 2.83 | 277 | 271 | 267 | 2:60 | 2:53 | 2446 | 242 | 2-38 [ 2:34-| 2:30 | 2:25 | 221
S 14 laeo|374] 33¢| 311 | 296 | 285 | 276 2:70°| 265 | 2-60 | 2:53 | 2:46 3;3 3;; ;3; gg; 3122 g::! 35;
3 1s|4sel| 368|329 306| 290| 279 | 271 | 264 | 2.59 | 254 | 248 | 240 | 2:33 | 2 25 220 2 a1 2
€ 16| 449 363| 324 | 301 | 285 | 274 | 2.66 | 259 | 2-54 | 249 [ 2.42 [ 235 [ 228 [ 224 | 219 | 215 [ 211 [ 206 | 2-01
& 17 | 445|359l 320| 296 | 2.81 | 270 | 261 | 255 | 249 | 2.45 | 2.38 | 2.31 [ 223 | 219 | 215 | 210 | 206 | 2-01 | 196
218|441 | 355| 316|293 277 | 266 | 2-58 | 2:51 | 246 | 241 | 234 227 | 219 [ 2-15 7 211 | 2:06 | 2:02 [ 197 | 1-92
219|438 352| 313 | 290 | 274 | 263 | 2.54 | 2:48 | 242 | 238 | 231 | 223 | 216 | 211 | 2-07 [ 2-03 | 1-98 | 1-93 | 1-88
2 20 | 435|349 310| 2:87 | 271 | 260 | 2-51 | 2-45 | 2:39 | 235 | 2:28 | 2.20 | 2.12/| 2-08 | 2:04 [ 1-99 | 1-95 | 1-90 | 1-84
= ‘ | 3 :
S21 | 432 347 307 | 284 | 268 | 257 | 249 | 242 [ 237 232 [ 225 | 218 | 210 | 205 | 201 | 1-96 | 1-92 | 1-87 | 1-81
22 {430 | 344 | 3.05 | 282 | 2:66 | 255 | 246 | 240 | 2:34 | 230 | 223 | 2.15 [ 207 | 2.03 | 1-98 | 1-94 | 1-89 | 1-84 | 1-78
23 1428 | 342 | 303 | 280 | 264 | 2:53 | 244 | 2.37 | 232 227 | 220 | 213 | 2.05 | 2-01 | 196 | 1-91 [ 1-86 | 1-81 | 1-76
24 | 426 | 340 | 301 | 278 | 262 | 251 | 242 | 236 | 230 2-25 | 218 | 211 [ 203 | 198 | 1.94 | 1-89 | 1-84 | 1- 7
1-79 | 1-73
25 (424 | 339 | 2:99 | 2-76 2:60-| 249 | 240 2:34 | 228 | 2:24 | 2-16 | 2-09 [ 201 1-96 | 192 1-87 | 1-82 | 1-77 | 1-7T1
30 | 41713321 292 | 269 | 253 | 242 [ 233 | 227 | 221 | 216 | 209 2. : . _
40 | 408 | 323 | 2:84 | 261 | 245 | 234 | 225 | 2-18 212 | 208 | 200 lg; :g} :53 1.84 1:79 1-74 | 1-68 | 1-62
60 | 400 | 315 | 276 | 253 | 2:37 | 225 | 217 | 210 | 204 | 199 | 1.92 | 1-84 1-74 [ 169 | 1464 | I-58 | 1-51
120 1392 | 3.07 | 268 | 2445 | 229 | 218 | 2.09 | 2.02 | 1.96 | 1.91 | 1.83 1-55 :Zg :hg? .'?? 1-29 o Rt Fr
> |38 ]300] 2 ; : : : : ' - 55 | 150 ] :
0] 260]237] 221) 210 | 201 | 1-94 | 1-88| 183 | 1-75 | 1467 | 157 | 152 | 148 | 1.39 lh;; : §§ :3(5)

Abridged from M. Merrington and C. M. Thompson,

om “Tabl b o EL s o8 o
p. 73. By permission of the Biometrika trustees, 4bles of percentage points of the inverted betd (F) distribution  Biometrika, vol. 33, 1943

Source: Koutsoyiannis A. “Theory of Econometrics” Second Edition. Palgrave
Macmillan.Koutsoyiannis A. “Theory of Econometrics” Second Edition. Palgrave

Macmillan.
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gus (Section)—e

s&g (Unit)— 8: smmaa a1 faarer fEa aReeamsii &1 gd&or (Testing Non
Parametric Hypothesis):

s@ars o wavar (Unit Plan):

6.8.0 Sg<¥¥ (Objectives):

6.8.1 af=m (Introduction):

6.8.2. g <if= (Sign Test):

6.8.2.a. BIc fage & ferg (Small Sample Case):

6.8.2.b. 33 ufoew @ fag (Large Sample case):

6.8.2.c.. wAarTa /19 (Ordinal Scale) aret =Rl @ &9 iR @1 Sifa:

6.8.2.d. #iftger & forw uffweusm @t Sita (Hypothesis Test About a Median):
6.8.3. faaiew fasg Y& i@ (Wilcoxon Signed- Rank Test):

6.8.4. FM-faei— fda®gd sita (Mann - Whitney - Wilcoxon Test):
6.8.4.a B¢ ufaeel & forg (Small Sample Case):

6.8.4.b 3¢ wfiest & forw (Large Sample case):

6.8.5.5%we— aifere sira (Kruskal - Wallis Test):

6.8.6 ¥i=AT difc ws—awy Juna (Spearman Rank Correlation Coefficient):
6.8.7 sifraficar @ forg =7 &ifa (The Runs Test for Randomness):

6.8.8 wrRiw (Summary):

6.8.9 sram & we (Questions for Exercise):

6.8.10 Swarh gwds /e @A (Usefull Books/Bibliography):
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6.8.1. 9R=a: (Introduction):

Uhdl oR P A H Y 3R YRV JUdT YA fdued 9wy & HuRe /urad
(Parameters) s8I & | Z- test, t- test dr F- test & forg w9y e ufoeel & Ay iR
gg fages &1 wanT fRar SIar g o g9 wira fafddi @1 urae fafr (Parametric
Method) &1 < 2 |

o fafel &1 urr: S99 =R @ ol o= Siar & el A1 & foy ARt T 3T
9 (Interval and Ratio Scale) &1 WAt fvam SIar €1 |/ & 9997 @ 9 ©9 9
faaRa (Normally Distributed) = @ ot gxcft & dem ufaesl =09 o Al & ar § 9@

B AN AF SR 2 e <9 ufdeee fafr (Random Sampling Method) g=1
gfreell & g9 R @™ SR f&ar S 7 |

Hiea § uRGeaRT & Sifg & forg yrae fIftel & v o g5 wE wd Aeafaiea §

(i). 7 &1 9 w5y 9 faaRka gFr|
(ii). ufdreel & forg Qg ufc=e fafer &1 9T &= |

(iii). == § IR FHDT B A & oy SfaRTe 3fr@ar U YA &1 TN fhar
=l

FAER H W9 ST o YR Tl BT § a9 WiRkge! § uREeuisi &l Sifd & @ folg
o AU Al &1 ganT fear S g1 39 AN & foy |@Hel B A1 @& fog
TRTA AT AT YA BT YIRT BT Aar o 81 & | 39 A H ulddrcas 3R HHlD

g9 (Nominal and Ordinal Scale) =1 #1¥ ¢ =Rl gRT 1 UREGERA B S B
Fohdl 2| UG FaeR H <d UfaaaT &1 qoly = gfagrcie ufdea fafdl o1 ganr A

frar Srar 21 % # g9 R wrae At (Non Parametric Methods) &1 wimr fasar
AT B | S W B YE vl &1 S g8 W faar o war 8-

6.8.2. forg <it= (Sign Test):

ST 6 39 S @ M ¥ B W 7 s9H gadl g1 du 1w wde (Preferences) @t
vl /g4 e (+) SR fquet /=01 s (—) g1 $fid fhan S 8 | J8f FHbl ®l Hebfcd
g9 (Nominal Scale) wr AT 11 8| IEERY & oIy IuHIaT fhel dis &l uda &
ABT 2 |

I T4 PIS Gadh AU T ad R H A BT | q9 S9! Ufaesl ¥ geT < € |
39 dXg ¥ Ufdesl &7 3MeR BIeT 8 T © |

6.8.2.a. BIc ufase & ferg (Small Sample Case):

fdl g & IR ¥ gD IR RUMAS Faodl & FFaER S &1 ey ure far Sirar
2| Bic MdR & ufdes (N=20) & forg fg—uda wiRiear faazor arferar (Binomial
Probability Distribution Table) &1 SuarT f&ar Sar | Safd §€ MeR & ufiacel @

forg w1 wifyrean faaxer arferst (Normal Probability Distribution Table) @1 wamr
forar Simar 2|
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39 S @ Y YR URGSIAT 39 ORE 9911 Sl © & Bl gea & uel iR fauer 4
THM A IS § | A1 b e A uet # 3R oy Ay fquer § us € | Sarexvr & forg Afe ue

# og #dl &1 3rgura 0.5 AT S ar
3 uRabeur, Hy: P =0.50

qT, ddfeusd uRebedr, Hy: P # 0.50

Y IRGAT & WHR 8 & R # SHaet sa1 s1a Biar 2 & &0 ge & v @ik
fquer & 9 wq 99 B | Y IRGET & IRAGR BH @ Rfy § daar g8 S B @
o el g1 & uer & o & Afdd A HH A U € | ISR B ol QT ART A B
UG PR AP © AT BIW] B |

BIC MHR b Ufaeyl & forv fore Sira @1 ufshar &7 fA=foilRad Semevor & g1 W fahar
T B —

EX. (6.8.1): 12 @RIl 7 917 3R Bt & forg U= g §9 YR aaa fhar 8—
arferser S (6.8.1)

wis | e

+

@ooxlmm-hwm—\é
I
N

+

ﬂ

11 IR

NN TN TN NN NN N
N N N N N N [N [N [N N

12 EIR (—

Wﬁa;rmﬁmﬁmﬁw%%mﬁﬁmzahmaﬁqﬁam%lw
Rerfay ¥

YIRS Ig 1T ST & b oM ad a &l gd| dRd € | AT a1 Bl IHG B
@I g P = 0.5 8| Safe dofous uReead I8 a91d 8 f6 a1 &1 qds &< &)
Feraer 0.5 7€t 2 | I, P+ 0.5.

feug ufRieedr faarer arferer & P =0.5 3ik N = 12 v fA=foRad gnierar fadror ura
BIdT B—
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qifereT W (6.8.2)

g o8l &1 I S ESIGE
(No. of Plus Signs) | (Probability)
0 0.0002
1 0.0029
2 0.0161
3 0.0537
4 0.1208
5 0.1934
6 0.2256
7 0.1934
8 0.1208
9 0.0537
10 0.0161
11 0.0029
12 0.0002
Total 0.9998

gferesl &1 gadel ¥ S 8 6 dad &1 AR A @ B e fBAr g1 Ay B ey @
qael & U dad o g9 g 21 2 99 fos fgue uiRiear faaror aferer & foeT et

(Lower Tail) # Rerd 2| safeiy 39 71 UeT @1 Gt Fwa1a=T = 2 o gl &) aemaeT +
1 g9 fFrg @ a1 + P 99 7 &1 AwIEET © | ol T uet @1 dpet T

=0.0002 + 0.0029 + 0.0161 = 0.192

I8l Sifg @1 ggpfa a1 wefm (Two Tailed) & sdfew p - value (F9a JeR WR S &1
sy f@Ter SIar 8) @1 T & forg o ueT @ el RITEET Bl I &7 e S §
ara: p- value =2 (0.192) =0.384 2 |

4fd, p- value = 2 (0.192) = 0.384 wriwar w® 0.05 =5 % & &9 | 3 A
aRepea (P = 0.5) iR a1 Sidr 1 3 ard &l Gde BRI dladl &) 6] 3 |
HH B |

6.8.2.b. 33 ufoee & forg (Large Sample case):

STg feel &7 bR 20 ¥ ST B/l & dd Sird & forv fgug wifidedar faaqzor @) sirs
= UTRear faaRer &1 SUART fhar Srar 21 U s9fere fhar Sirar @ ife o o
yfdesl &1 MR dedr 2 fgue uRiear faaver @M= uiifiedr faaver &1 avg & MeR

T &xal o | e /g, u = pN = 0.5N  aer

wRvl 02 = pgN = (0.5) (0.5) N =0.25N, der

g famed, o = /pgN = V0.25N 2|
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e ufed & ded # ff T uREeu a7 9 € & <M1 uedl @1 sia wiRiear 0.5 2
3rIfd, 3 uReedHr, Hy: P = 0.50

qT, ddfeusd uRebedsr, Hy: P # 0.50
ISWRIFT TRHTAT BT S B b foIv Z FiRkegdb! B T Bel & |

X_
z=""F
o

SICECINE LS

U T A1eiedr WR W Sd Z BT 3Mbiold HIF 39d dlfeldl / AgTi~id d49 | 3ifie 8idr &
T9 I URGUAT SRAGR far Sirar 2 |

p- Value & o aR vl 3’9 & folg 98 <@r oian & f6 o9 p-Value &1 7 arfddar
R A FF BT & 99 YT IRGITT SRABR fHar orer 5|

9IS JPR P yfaes & wad # g g ufshar &1 fFfalRad Seeryr gRT we fbar =
3

EX. (6.8.2): 175 # ¥ 72 @Rl ¥ 99 &1 Wig fhar 8 S&fd 103 RN ¥ SIw I q6
far 3| Sifa o & 9 iR oo o gheht H# arfe IR 87

& I Ul YRS BT AT R B—
T UREedHr, Hy: P = 0.50 I&l, = &1 ude &)+ &1 giidear 0.5 7 a1 € |

eI, dbfeud uRdbendr, Hy: P = 0.50
N=175% for,
A, u = pN = 0.5(175) = 87.5 @en

yArg fawer, o = /pgN = V0.25N = ,/0.25(175) = 6.6 ¥ |

SWRIFT IR B Srd B & fory Z |Fikerast &1 01 axd 2 | gt ufaee d a &l
AT R ATl B Her 72 g 1 A, (X =72) '
7 o XoB_72-875 5 ac

o 6.6

5% areiedr wWR WR Z BT diferdt /Agr~de a9 1.96 dom 1% aeiedr Wk R Z &7
diferaT / Agif~ae a7 2.58 2 |

Z &1 Jraford A9 -2.35 2| 3 5 % defedl WR R Y URGIAT JWBR DI Gl §
R 1 % Arfear WR R Y RGBT BT WIbR a1 SI1am 2 |

P- Value &1 1o+

MG A Uiifedr faRer difeer & oeR, Z = -2.35 ¥ aRi/aeR @
uifree /emwe 0.0094 7| fg—uefia g & RO SHSI g1 &R foram Irar 21 3fa:
adu wita @ ferg p —Value = 2 (0.0094) = 0.0188 = 1.88% 2|
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e 9 p- Value &7 |9 |efedr wR @ 69 811 8 99 Y Ufihed T sRASR R faar
ST B

Al IR Sifg B o9 35 & W A1 S B U¥g R R B e 3ifepa faar
T 3R I Bl THE PR R KU g sifed fear v 99 N = 175 & fag,

Aqreg, = pN = 0.5(175) = 87.5 der

g ferer, o = \/pgN = V0.25N = /0.25(175) = 6.6 2|

SIRIFT URBAAT BT Sid B B folv Z FiRZdb! bl TTOMT B & | Jaf ulaas § hitl Bl
qq B Tl df dear 103 g 1 art, (X =103) 7

X—- 103-87.5
z="E
o 6.6

= 235

5% areiepdr wWR W Z BT diferdt /Agi~de a9 1.96 dor 1% aeiedr R R Z &7
diferet / dgifde a9 2.58 2 |

Z &1 adbferd A 2.35 T 1 31 5 % AfEwdr WR R Y URGAT SRATBGR &I SRl §
g 1 % wriddr wWR W I aRET & WHR far ST 2 |

6.8.2.c.. swarTa Ay (Ordinal Scale) arel ==Y & &9 ek PI Sifer:

g <= fafer &1 warT wara | (Ordinal Scale) arel =Rl @ 9= &fcR &1 S & &
forw oft foar rar 2 | s fR=faiRad Serervr gRT we fhar am 2—

EX. (6.8.3): 541 forar {6 10 el & &1 gl BI 37T 3 Al gry ST &1 Il &
T ST & 918 S Jedidhd & ¥R /3% frefaRad g

aferer e (6.8.3)

T A BT TR /3 |25 15 12 22 20 19 8 18 34 17

T B BT APR /3b | 24 16 12 25 15 18 10 15 24 14

g S & 9eradl 9 SFl 9 & WhR H X BT Sird dY |

Bl

9 Y QI 97 B TR D AR Bl €9 AA] VT RISl D ArgH § hdd HRd 8-
arfereT S (6.8.4)

T A FT TR /3% 25 15 12 22 20 19 08 18 34 17

T B &1 WPR /3® 24 16 12 25 15 18 10 15 24 14

WR /IR BIRBFAIE|(+ — 0 — + + — + + +

e IR SR d1el FHE DI Bl N = 9 8| g9TcAs gl &1 e 6 den ForeAs (gl
P IIT 3| TFl T B TR H IFAR BT WK B dTod IRl Bl AT b g IR DI
Sita eed & oty
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I uREeaAT qRebeur, Ho: P = 0.50

I, &FTcHD AR SROMHD gl BT =T Fa 2 |

qT, ddfeusd uRebedsr, Hy: P # 0.50
I, gFTHD AR FUTHS el &1 AT F99 81 © |

fgue wifiear faaxor arferer @ P = 0.5 dem N= 9 & fow uiRiear faaRor &1 Oy
fereforRaa & —

qifereT e (6.8.5)

X= Probability
' ElREI]

;
il
S
i

0.0020

0.0176

0.0703

0.1641

0.2461

0.2461

0.1641

0.0703

0.0176

0.0020

—|o|o|No|u|h|w (N ko

otal 1.0002

dfd g gl @) 9= 6 © ey JBI Sird @l Udhia Sod Uelld ¢ |

6 Td 6 ¥ 3P gD gl Bl UThiehd
p (X=6) =P(6) + P(7) + P (8) + P(9)
=0.1641 + 0.0703 + 0.0176 + 0.0020 = 0.2540
wuelg Sifg & forw p —value = (0.2540)
fguefa Sifa & ferw p —value = 2 (0.2540) = 0.5080

Gifg &1 ot S &1 iy |rRiedr R R p- Value @1 o g1 foram Sirr g1 i
p-Value &1 719 \rRiedl R ¥ &9 Bl & 99 Y IRGSIT RATBR &1 el 8| I&f
Th gela iR fguela <=1 Ridfoal § p-Value @1 w9 0.05 = 5% @ 0.01 =1 % w
B! AfH g saferg Afdhdr Wk 0.05=5 % twd 00.01 =1 % w® 1 I aRaeu1 &I
WHR fHar Smar 81 raid <91 9t & bR H Arefd iR 78l 2 |
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6.8.2.d. #iftg@r & forg uffwedsr @1 Sitar (Hypothesis Test About a Median):

AT SO BT QI aRIER W91 H dicdl © | 3fid AIfeadl ¥ HH oI dTcdl Ual 3R 31ed
A dlel UGl B AT IRIER BT AMRY | §9@] Sird w1 @ fog 1 o S fafdr (Sign
Test Method) &1 wamT o= € |

gfdesl & PR @ AR e S @1 fgug wiiedr fqaror difefer sferdr @ ie amm=
qifirear faaver arferedr &1 uarRT fdhar Sirar g

T forg g gRbeT

Ho: M = M,

AR At H I' AT A © b Sl & ofY U AifSadr & A W M JT MY PH T |
I AT 210 BT & SRIER AR H qied 2

e, Hi: M #= M,

AN 3edf # Ig AET I © b Ao & At Sl ®1 &1 aRIeR Wril H e ded] 2 |
sqD! fohaTfafyy 941 UabR 23—

o gdueH yfdesl & Sd FHBI W AMSGBT B ATT BT 0T BT Sl 2 |

o R HAIT®T A AP Heg dlcl UGl Pl GF[HAD [ TAT AIfeAdT H HH oI drel
Ual B FOMHS sl A 3ifdhd ad o |

o AP & R Fed Il UGl B Ufesl ¥ ger <d 2| Rifd 7@ fog 9 @
gTHS § | FEUHD |

9 915 20 9 §3 R @ oy & fo, frafaRes g g™
qeg, u = pN = 0.5N der

g e, 0 = /pgN = V0.25N &1 o1 et & |
39 JMhiold AT IR YT fAaei & 719 & MR W

Zz% BT ITUET B 2 |

9 AT Z & A &1 g Friedl WR W dlferd / Agii~id a9 A ol &b Sird bl
sy T S 2 |

aiftgeT @ forg g wifar fafyy &1 R=feRad Sarerer grT W f&ar ™ 82—

EX. (6.8.4): 30 &R &1 Teh Ufagel § | 22 UG &1 eI 150 W Afd 8 TAT 3 Ug 150
TqAT 5 UGl BT g 150 ¥ HH & | SWIGT ol & R W FAfeiRad uReed-rsii a1

Sita B iefe arefedr W 0.1 = 1% fear 2
Ho: Median < 150
Ho: Median > 150
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gol: Sird & fov €1 R uRebeu=el 9 W 2 & S 9o ey 2| aeiedar R 0.1 =
1% fear 2|

T8, N =27 2 aifs 395 150 & a_1aR €| SHH W 22 UGT &I Hed 150 4 31frd & | a1+

gD RIFal &1 Ge&r 22 2 |

9 918 20 9 9% MR & gfaeel & fory, Fr=ifalRad 93 gRr
Aeg, = pN = 0.5(27) = 13.5 derr

yAg fawer, o = /pgN = /0.25(27) =2.6
31 IfTPhford AEY IR AT fage™ & 99 & MUR TR

7 = X—u — 22-13.5 - 397

o 2.6

1% wrefedT WR W Udh Ueld Sifg & Rierfa § Z &1 arfersr /Jgi~e 79 2.33 21

IEl, Z BT JAThicrd A Z B dlieidl d9 H Afd 2 37 YA URHGSIAT RATBR DI ST
g

EX. (6.8.5): 10 Fa®i # § 7 7 gic A & 7 3 YIBI 7 gis B ¢ uwg fFar 8| g
Sirg A & MR R ST Fisl ® e F =R & S d o "rRfear wx 0.05 =5
% B |

g URTEel &1 JMBR 10 B o] fgus wiRiear faarer &1 IudRT favar ST 2 | 9eT9R,
R UR&bedr Hy: P = 0.5

I+, gis A dr gis B & forw wdeelt @7 uri¥raar (0.5) aR1eR 7 |

Jwfeud aRebed-m Hy: P # 0.5

I, st AT gie B & fory adafl 1 uifiadt I H aRTeR 2l 2 |

e S o1 el ff—uea 3|

p=0.53R N=10 = forg fgus wRiear faaror aiferd o1 weu F=fafad -
afereT S (6.8.6)

X= Probability
g foeel &1 e | urf¥aedr

0.0010

0.0098

0.0439

0.1172

0.2051

0.2461

OO WNIFL O

0.2051
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/ 0.1172
8 0.0439
9 0.0098
10 0.0010
Total 1.0001

ufoest I g9TcAd el & 9T 7 919 2| SWiad feue uiiiedar fadwor diferer & 7 vd
Ffep o gl &1 uTlraedl

p (X=7) =P(7) + P(8) + P (9) + P (10)
=0.1172 + 0.0439 + 0.0098 + 0.0010 =0.1719
fgueia Sitera @ ferw p —value = 2 (0.17199) = 0.3438
Gita &1 Aol

JRf W fe mar wefedar W) 0.05 @1 "9 p- value = 0.3438 & &H T o T
R&GIHT BT WIHR fhar STar & | fHid eFl giel & foy udie l § Iefe =R 8! © |

6.8.3. fdereaa famg Y& wita (Wilcoxon Signed- Rank Test):

Ay ffed Y& S te sumfae S Ay @ Rer =T & w&aemds
(Experimental) wwai & forg far Sirar € | s9a YA & fofv I8 Siedl @ fd =RT @l A"
3favTer @rerar argurd Us (Interval or Ratio Scale) w foar wrm g1 59 fAfyr &1 gamr
ur: g ufaest = (Matched Sample Designed) @ <rer fasar simar 21 Sirer uforest
g1 (Matched Sample Designed) fafer % we &1 Ufiasl W9 &1 7T 37T BRI AU
S © | S&TERV & oy, SRFIRI & U Ufdesl |8 &I el AT Al 9 Iares &
R ST AT 8| 398 U BIETR & foIU el el fafdal & I &) 37T 3TelT
AT 9T Bl 2 1 39 oirer wEa (Paired Data) +ff wed € | 398 BFEIRT §RT ST 31er
faferal & Scres @ JET H 3fAR @ S B ST © | J1dT U A HIAT BT STeT BRe
& U a1l 31T fftRt & & 9y # ovaR @1 Sirg ot fhar e 2

facTprea fRiffed Yo Sifa i & fav=T =Ro-

|d YW U Qg UfiGe WE B gA1d [BA1 ST 8 | I Fal DI &l AT 3Tl fafer 4
fPU S Il BT H DB THBI BT Ghold [hAT SIdT 2 | 39 d¥e I TAd T gRI
a1 /SireT |He U eidl 2 |

Tl TROT | S SISl FHDI BT (N UTe fhdr Sirdr 2| SeExy & foy afe oI dew
ugell fafy | &M & GATT & H 5 el FHI oNIIal @ 9 d8l 9w gad Oy 1 &M
DI A PR H 7 TSI AHY ST 2 | Fal AR I A9 ygell [ | R 99 3R godd
A AT 99 ® R W B 39 IRE U TP I & folv U IR UTl BT |

3NTAY =RUT H g9 wra w=H =i (Absolute Differences) &1 ww (Rank) faar <ram )
%9 < & forg ura: aRiEl (Ascending Order) &1 =T Sl & | fo9H §a9 Bic 3R
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P TP, IO g AR BT qT T T 9 Bl 301 Ok HH QT IIer 8 | FHE 3R a1l
ygl BT IId HH fear S € |

e YA SR a1 URT DI MFIT W vl oA o & | i 59 §a 1 g& aRkom
R D1 ST W & R Pear 2

Tl TR # WA IfRI & HH BT SID URMIG GHATHS AT RUMHSG UHfA & AR
fofed @< 2|

3Tl RN H 39 gFICHS Td FUNHS HHl BT MIT H O < & a1 HAl & 39 Ff ANT
& T gR1 gfd a=d 21 T fafed &4 & a9 g s ok W e[ 971 ¥ ofdR &

S & S g1 Afe T &1 AW T & AN U9 2 Al &I GHI1 | PIg AR &1 arIT ST
=

T 94T o T © fb 10 ar ifde R @ ufaeet & forw T &1 ui¥iedr faaRer Aew
A WRwar faaver & fear sperar 2| e farg,

9T b1 91wy =0

Jn (n+1)(2n+1)

6

3T ¥, A AR WTRdar f[IaRor & SMER W o AiR&ga! &1 0T FfelRad g3 gRT
HI S T —

T_
Z - ur
or

TAT, FHY BT YATY fder or =

gamﬁﬁ%a%ﬁaﬁﬁ%ﬁﬂqﬁmaﬁmﬁﬂhﬁwﬁﬁﬁwﬁﬁmm

T IR&egT: aF w99 w9 8 (The Populations are identical)
Jwfous IReeaT: A1 w7 A &1 & (The Populations are not identical)
sirta &1 favrg (Conclusion of the Test):

fau Ty wefear WR (@) W Z & Sdbield A @ gal Z & dlfeldl /dgii<ad A 4
IRG Sird &1 Frspy g fhar S 2 |

Tq Z BT AMdferd "9 Z & dlferd /dgifae A1 [ 3ifte BT § a9 I gRdbeu
RAIBR BT STl B |

e fRiffea Yo Sifg Y & vaRT &) fFreforag SerERr gRT W f&ar T & —

EX. (6.8.6): &l &¥1 & 11 SFEIRI &1 <d Ufo=ae A & gA1a oRa AT 3Tl &
fafSat & ScureT BRI BT FHI B H o FHI BT JeUIT I W =foilRad He U

B B |
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qifereT e (6.8.7)

FIR | fafer v & o7 999 Her § | fafr <7 § o 99y Her §
1 10.2 9.5
2 9.6 9.8
3 9.2 8.8
4 10.6 10.1
5 9.9 10.3
6 10.2 9.4
7 10.8 10.5
8 10.2 10.0
9 11 10.5
10 10.7 10.2
11 10.6 9.9

SWRIGT T FHBT b AR W AT T o1 A &1 1R 2Asdl o S B Sdfd Ariedr B

¥R 0.05=5% 2|

Bol:

facrpIeas fRiffed 9 Sifg @ U 94 YoM @Rl &7 H9 GSRd TUENE &) & fog

fer=ferfRaa anfereT &1 fAmrot fovar T & —

arfereT S (6.8.8)

HEIR | A we  # | v & o' | efaR ARl JRI B fafed
am  |ww e # | Difference | 7 P
o oHel " | (2) (1-2) Rank Signed Rank
1)

1 10.2 9.5 0.7 9 +9

2 9.3 9.8 -0.5 6 -6

3 9.2 8.8 0.4 35 + 3.5

4 10.6 10.0 0.6 8 + 8

5 9.9 10.3 -04 3.5 — 35

6 10.2 10.2 00 00 00

7 10.8 10.5 0.3 2 +2

8 10.2 10.0 0.2 1 +1

9 11 10.5 0.5 6 + 6

10 10.7 10.2 0.5 6 + 6

11 10.6 9.8 0.8 10 + 10

fafeea @i @1 ARt (Sum of Signed Rank), T = + 36

AC: B BAIR §RT a1 ARl Q@ B B G YA B (17 GHH G097 o & BN
ST® 9 $T IR T T S §9 T GHG BT I ¥ gCT o 3| W Rerfy # 9w
gferest &1 MR 10 & ST 2 |
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AT BT v fde T o

s gikegas! &1 IToTET

- {nGEDERD _ JOEDED _ 14,6,

7 = T—ur _ 36—0 _ 36 —1.87

or 192 19.2

sifa @1 fAvig (Conclusion of the Test):

fau g Hefedr ®R (5%) W Z & ardfera A4 (1.87) Z & diferer /dgii~ae 94
(1.96) & @A & | 31T Y URGUAT WHR @ Sl & | 3rafd, a1 Al & &M &1
AT B H T Tl 999 H BIs Aefe 3idR T8l 2 |

6.8.4. AF—faei— fagdeas sita (Mann - Whitney - Wilcoxon Test):

9 A & wanT & fofw =R &1 A199 & UAM SARTel JMefal U H 89 &l o Sif+ard
& & 9fed HarTa U9 91l ORI @ forw o I ff v @ 9 21 s9e YT & forn
TN @ I AR @ I o O A8l 21 39 fafd &1 wanr waa gfaest e

(Independent Sample Design) @ forw far Siram 2|

waa ufaee == (Independent Sample Design): s fafer # e 9 sftre ufewf @
ST JfST @Ad wU H A AT Sl 8| &RV & foy 7l & fol SHATRI H H 10
AT & 31 yiaes wWdd w9 ¥ g Sl 8 | g8l BRI & &l wbdd gfies gq e g |
ISP UfAeR BT ABR 10 & | BRI & 9 &I Uldesl Al I 3felT ferT Al o
ST ®R H AT ST & O SAEd &I AT & IMHR R Gl Sared It a1
SISAT BT Sird BT ST & |

A—TMel —fadeas Gira Y & fow aRecaame &1 fFEior Ff=ffag yer 9 faar
ST 8§ —

YA uR&ewT: <F1 @A woE § (The populations are identical)
dofoas aReGeaT: T w99 wAE 8 8 (The opulations are not identical)

6.8.4.a. BIc ufase & ferg (Small Sample Case):

o9 qFT Ufaesl &1 PR 10 T 10 F HH B & 99 0 BIST Ufaae AFT ST & | 8lelifd
Tl gfaeell &7 PR THH BIFT ST 8] ¢ |

A—fet —Roeews wita i & (=T ==
|4 YoM <Ml ufeelt & |HGI B v Wy %A (Combined Rank) f&am Smar g1 %9 &1

Hawy RIS TGN STl %\'l

R S gfoeell & GHal & HHI DT AT AT AN fhar Sram 2 |
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Tl ufewt & I B te & forv oRT HHl B TUET B AT 8| SR & v Ife g
gl # IR 9He € 3R gy I9e # 5 9He & d9 aftaford Hie 1 9 9 dd fodr Sfrdn
21 O Refa & forg wom ufoest & forw ==g &4t & I—

g9 A1 BT AT 1+2+3+4 =10 & | Tem,

ARHTH AT BT AT 6+7+8+9 =30 R |

T TRA et &1 &iva = (10 + 30)/2 = 20 9 FRd T

9 Wi @ IA=d WM Ufiee @ Iafdd HH @ ART SR 59 AR HAl D AT DY gl
P ey fererr SIar 21

U Ufasl & WHPI Bl IMdfed HHl BT AN FATH HAI & N & MHUTH 8 Fhall & |
god gfeel & GHG! B Jrdfed HHT BT ART ADhdH HHl D INT & AU 8 FbdT ¢ |

JFaT YH UfIael & AHGI DI rdfed HHl BT AN QT oRH Jedl & 3IEd & AU B
HHT B |

Me: fgda ufdesl @ Hal @ forg ff =N R ¥ oA & o Fadl ® | i S @
o, 21 ¥ ¥ 9IS U Ufaesl & FHG! D 1T VAT HRAT & i 2 |

3ifod =RoT # fQy U ArRiear WR U9 Ufel & PR & YR R AF— fde—fdeidadd
wifRegasr (MWW — T Statistics) &1 =as A a9 (T) aiferdr | §1d &-d 2| Sifg &
forg 59 ufdeel &1 9T oA § SS9 MR &I Ny 77 R gfiaeel & maR & N, 4

g wxd 2| 9 R R 3ifddwan a1 (Tyy) &1 o =foRead g3 g1 fdar smar
3

TU=N1(N1+N2+1)_ TL

STel, T, &1 A difetdt § =d fdhar Siar 2|

sira &1 faerg (Conclusion of the Test):

S @1 Mo JM— e —fderdiads Fikera! & REdH IR 3ffSdad AT & A1 3
gfrest @ FHGI & aRaAfdd HH ® AN D AT oA IR fordT ST 7 |

YR RSB Td FRAIBR fhar SI1ar & 9 sifee ufieel & oy ardfds wHl &1 ANThd
AM— faeii—faceredd |igs! o aFl § 4 B vh I/ & qeR 8| |, s
gfces & forg arafds HHl &1 ANThd AH— A faasieds |ikegdl & <Aaq AT,
T, | ®¥ 8 far Soaqd G, Ty & 3ia &1 |

SR UfihedT &l JRATBR a1 & foy ffaRad & ot 8-
ggell ord T < T M@l

@ T> Ty
AH— fdeN—Raera Sifg & fhafafy & fA=ferfRaa S grT W far =m 8 —

Ex. (6.8.7): &l dfclal & 1A% Hell H ARIU™E & o Arafs faenedl 9 ugax M
et &1 wawr uRvIM & QR R WeT g H wIe /% A diferet # fear a2
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M- faei—fdeiaraa S & JAER R M Arafde [Jaredl § ugrg & orEadr § =R
@1 5% |G TR R SiF 3N |

feret @ (6.8.9): T = et &1 wH

Tt faemea (A) & el o

qetie faene (B) & faenfeia &

T L | AW U9 A T L | AW Ud A
TH 10 qH 60
ATEd 51 BIfcid 150
Nikil 115 e 145
e 35 SIREd 170
XTET 200

o YA QM AAfE [Aenedl | ugd] oMy fdenfSal &r Hem [ W WM b A’R W
AYa HH Y& BT ST 2 |

arferer s (6.8.10)

el &1 A | Hem e | I | 9gad BH
S| 10 1
e 35 2
ATed 51 3
T4 60 4
ST 115 5
ey 145 6
PIfcd 150 7
BIREGR 170 8
XTET 200 9

T URGeIT: Teafie femem A T wrafie femem B 9 ugaR o faenRR @
e Jae e H e e |9 | e

Jpfoqd IRBeUT: Areafie femea A dor arafie e B 9 ooy R faenfiy @1
HIae Y R H fAsred vh |ue A8 2|

diferet ww@r (6.8.11)

qeafie faemed (A) & faenfar & qeafie faened (B) @ faenfefai o

faa=oT T G H AW U9 HH

faenmieial o1 | faenfar @1 | Wged @A H | Qe @1 | el @1 | dyed we A

M Hel IR ™ EQl I
Al H I

Al 10 1 ARk 60 4
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e 51 3 RAIRER 150 7
ST 115 5 el 145 6
GER] 35 2 RIRED 170 8

RTET 200 9
IRT 11 INT 34

5% @il wR R Ny =4 =1 N, =5 & fou 99— efi—faaeads |ikags! o <ad
A, T, &1 A1 difeldl | 12 8 | SWiad Sd ol @ ER W) A\— fde—aaamaa
AiRereT B Afdwad A, Ty &1 A7 F=faRed 93 | 9 fbar siar € —

TU:Nl(N1+N2+1)_ TL=4(4+5+1)_ 12=28

e fJaraa A 9 tgax Y fdenfil & fov 99— faei-faderes diRas) &r
JMBfeTd A9 11 8 S $9d dlfeldl /Agii~id a4 &I 9= I 12 Jm @ WHr 28 9
qER T | 3T I URFAAT JIHR Bl A 2 |

6.8.4.b. 33 ufoew & fag (Large Sample case):

T Ifdgel &1 MBR 10 3fAdT 10 F 3MfF BT 8 99 SHDT g3 Ufagel & wU § A
SIem 2 1 O Reafd & T &1 uiiRiedr faaror a9 @ wifiear faaRer & Siar /1 STrem
21 39 faf # ff M ufae™l @ Ue A femex W@ wd e o 71 R |
gfoewt & fog s @1 arT (T) sia fFar siar 2

1 ufest @& SHal @& H9 & AT ST YA oI (Z) T 79 Sd - & forg far imar @
IAD AMBR BT Ny T TR el & MR &I Ny, Aax T &1 A/ iR gAY faerer=

[N N ON - O
[Tl d AT gIRT =1 [h AT Sfldl -

Ni(N1+N,+1
1(N1+N; )H

Tarma (up) =

N{N,(N{+N,+1)
12

Taﬂuﬂmﬁw(@)z\/

3id H ors (Z) wiRera &1 a4 F=ifalRad g3 gRT oia fban Siar & —

T_
Z - ur
or

39 Sira fafYy & foru uReeu=nsii &1 fA|ior fA=ferRad R I fhar Sirar & —

YA UR&eur: <F1 wwa woE § (The populations are identical)
Jpfous uReeaT: 9T T9T w9 w2t & (The populations are not identical)
Sirg &1 fAvia: (Judgement of the Test):

AMBfIT Z & A @ o Ay ¢ ARGl WR W AMG GE Uiiddr R
difeTsT / Agif~dd A W I Sird b py i fhar Sar 81 99 3fdbferd Z &1 d94
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drferat /Agifas A9 9 31fde BT ® 79 IR RGO BT SRATGR fHar Siar g | dierid
TFI IHT Th FHE 8 8l © |

S ATPR & Ufaeel & fow aM— faed— e sifa Ay &1 fA=faRaa SR gRr
e fbar T g —

Ex. (6.8.8): t& d% @ <1 @RI ¥ WARRS! & @A H AT IHH & IIT o B
fog armRer 39 ufdees A & <1 iy (QFT el & e e ufaee) foram wam ®)
gt Ufieel &1 MBR 12 qAT TR Uiee & MHR 10 & | 91— faei— s Ay &
TINT &R 5% ArRiear wWR R S &) 6 IE 99T th 9 E 21 ]F ufde™i | U
wHe fferRaa arferar & fag g 8-

aiferer e (6.8.12)

IRAT Uh A foram ram ufaesl | oRar &1 9 forar ar ufaes
SHIG | oEr R (vuar) | PG | o afdy (o)
1 1090 1 885

2 950 2 850

3 1200 3 925

4 1190 4 950

5 925 5 805

6 950 6 750

7 800 7 865

8 945 8 1000

9 875 9 1050

10 1055 10 940

11 1025

12 970

T FAYM T URiSEl @ Hel B Ta O fame] WY H9 R o B |
aiferet wear (6.8.13)

IGT U A foram ar ufaesl | omar &1 9 forar wam ufoast
SHHID | ST IR (o) | HH | BB | S 3y (o) | A
1 1090 20 |1 885 7
2 950 13 |2 850 4
3 1200 2 |3 925 8.5
4 1190 21 |4 950 13
5 925 85 |5 805 3
6 950 13 |6 750 1
7 800 2 7 865 5
8 945 11 |8 1000 16
9 875 6 9 1050 18
10 1055 19 |10 940 10
11 1025 17 | AT 85.5
12 970 15
IRT 167.5
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T WO H AT TH A U UfiSe & MBR B Ny T R ufiaest @ maR a1 N,
AMER T &1 71 IR yAM fages MfoRad g3 grr sa far Smar &—

T 7 e () = N1(N1-;N2+1) _ 12(12;1o+1) - 138

s _[NiNg (NN +1) _ [12x10(12+10+1)
T (o7) = \/ 12 B \/ 12

=+/230=15.165
3id ¥ S (Z) wiRega &1 w9 FrfeiRaa g3 g1 =ima s oiar & —

7 = T=#r _ 167.5-138
or 15.165

39 wira fafy & forg aReewsreil &1 fwior frafafed uyer | far smar g -
T UR&eT: i gAg w9 & (The Populations are identical)

Jwfous aReeaT: A1 W A &1 & (The Populations are not identical)
Sifa &1 favig: (Judgement of the Test):

=1.94

mpferd Z & HM B gl QU U wefedl WR R OHFG WER ITRIGT faaRo
difett / Agifad A9 | dRe Sird &1 spy ured fasar Sirar 2

T8l Z BT i a9 1.94 § ST 5% Aeiedr R R Z &1 diferdr /Agif~de a4 1.96
A BH T | T YL IRGT DI WIDHR I S & | 310id I G/ T F94 2 |

6.8.5. gepa—arers sita (Kruskal - Wallis Test):

A—fe-fdeeas S & SRIF dad & Il B FHEIT 3AdT IRFATAT b Siid 8l
urefl & Sdfd Hebei— diford Sifd fafyr & <1 9 aifde FHul & FEEAT 31Udl SR D
St Udb 1Y Bl Sl 2 | 59 o fafdy &1 wanT waa <9 ufagen & fore fbar sidar 2

ST 6 g1 S 8 6 ureferes S fafer (Parametric Test Method) & sicRtar siR
U oD dTel TAT M wU A faRd q9ai & ardl & d9 3R &I Sird dR b oy
U7 qeetyor fafe &1 v a1 S © | feba—diterd Sira faffr § osfdvie &R srgurd
FHBT & AT A1 HANG FHBI dTel qAT MR w9 ¥ f[AaRd a9 & /= |9 ar &

Sita fasar Sirar 8 | a8 ue smraferes Sifa fafr (Non Parametric Test Method) 2 |

g forg,
YA UREeu T w1 w97 wAH & (All populations are identical) e

Iwfous uReeaT: Wit w7 w9 =8 8 (All populations are not identical) grar & |
Hpo— diferd Sira |ifkerast (W) @t omr & forg fFrsiforlad s &1 oanT fasan wimer 28—
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12 k R
Ne (Nt D D 3(Nr+ 1)

w- |

Siel, K = 99t & de=r 2 |

N; = i" ufrest @1 smaR 21

Ny =94 ufieet & MaRT &1 a1 2 |

R; = i" uftrest & waiel &1 AR 2|

H¥he— diferd Sira gkt (W) &t gfe=es fdaver (Samppling Distribution) K-1

w@ras A (Degree of Freedom) R &1 aif (x?) wilkiear fAaver & w6y AMT Sirn
2|

Sifa &1 favig (Judgement of the Test):

fag T reidar wR @ oMy o K-1 warda 9ot (Degree of Freedom) = &g @it (x2)
DT /I dMfeTel A S fbar SIrem 2 |

I &E T (}2) &1 Mdford AF AU Ty wRiedr wR @ oy qur K-1 wrds sl

(Degree of Freedom) w &5 @i (x?) & aiferar /Agi~<dd A A IS BIdT ¥ 99 I
IREGTAT DI SRAFHR o T 2 |

FXDe— aifers wira fafy @ uferar & FrafoRea Saeror gRT we fasar /@ § -

EX. (6.8.9): t& ¥l T 37T AT Bietall | oI MY FIAdH HHARAT & BRI wre
GHAT BT AFIIT A & | HHAIRAT & drd wred & folt I & | 9@ & Whd ) [y
Y T 1 fJaror diferet & fam M7 | S MR R S X b il Frelsll 9

T HUARAT BT BRI 9T &HdT F9= 2 Siafh Arefear ) 0.05=5% 2 |

afereT T (6.8.14) 1T 31T dierall ¥ g Y e dHamRal & forg fag g e
CARCERYE

HTdd HHATRAT & forw fau v e
Pt A | dfeisl B | @ttt C
24 60 51

70 20 70

60 31 60

85 15 81

95 40 90

90 35 70

81 75

g fd HHARdl & foy fau Ty M siavra w6 (Interval data) & s«ferg gan
aftaferd w9 (Combined Rank) faar Smar 2|

e I Ry ¢ e AR @He (Ordering Data) 80 € a9 S9! 31T | $H oA
B SRR a1 USdT B |
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aiferer e (6.8.15)

HTdd HHATRAT & foIv 3T U e

Plerot A | GZFT B4 | siorst B | §YTT $HH | pferet C | Ggad HH
24 3 60 9 51 7

70 12 20 2 70 12

60 9 31 4 60 9

85 17 15 1 81 15.5

95 20 40 6 90 18.5

90 18.5 35 5 70 12

81 15.5 15.5 75 14

PHHI BT T 95 $HHI BT INT 27 Al BT INT 88

Fpa—arter wira |iRkeer (W) @ vFT & forv ffaRed g3 &1 yanT f&ar smar a—

_ 12 k R_LZ _
W= [NT (Nr + 1) Li=1 N; 3(Nr+1)

_ 12 952 27?2
L G+ T+ -3+ 1)

[ 12 952 272
[20(21) (_+ i _)]_3(21)

= [ 5555 (1289.285 + 1215+ 1106.285) | - 63

=| =2 = (2517.07) |-63

_ [ 300204.84
420

|-63

=[71.91]-63 =8.91

Tal, K = 3 97t / ufcreeil &1 9= & |

N;=7, N, =6, N3 =7 =i ufcrest &1 waer: 3R T

Ny = Ni+ Ny +N;3;=20 91 gficgel & aRl &1 anT 2|
R1=95, R,=27, R; =88 =i ufrast & $Aid! BT HHT: AT 2 |
sita &1 i (Judgement of the Test):

fau Ty wArRiear wR & g 0.025 = 2.5% e 3-1 =2 wrd= st (Degree of
Freedom) w® &8 @ (x?) &1 diferdr /Agifas @9 7.378 & o &8 @t (x2) &
anadferd w9 8.91 | %H B | 31 Y URGUT SRABHR BT il ¢ |

I W DSl F g Y AP HHAMRAT BT BRI (TG &H7dT T T8l § | WD
Fielsl B 9 g1 U e SHAIRAT BT BRI TUET &FAT BIBI BHH 2| Pl DI

HHAIRI & G & FHI FAD] & G BET | §9b oY A1 dl HFAl bielol B 4
HHATRAT BT AT HH DX AT T URHAT BT WIAAT BT GO BT |
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6.8.6. WirRAT Hife we—awy Tunia (Spearman Rank Correlation Coefficient):

RIS AR U FHPI & 19 Mo H IR Fwigl B fIem IR WhedT &l A9 IR B
forg we—wwig Tonia (Correlation Coefficient) @1 oFm @1 Sl €1 ARG HHD
(Ordinal Data) & drr & \=el @1 20 &R Wedl & S & foy ®RRAT Bife
AE—FRE BT TUFET BT A 2 | WRRAT $ife Fg—wwy Ioid &1 91 p (Rho) grr gfad
fopar AT 2 |

HIfe TE G=Y U6 T a9 9 + 1 & /= § IR & 2|

HIfe HE F=Y YOlics T ToMET fafer

HIfc g T qOTd BT TUET H & a8 o RIfdm el 2 |

(a). =9 == i § ggwa =81 sram & (There is no repeated Data in the series) |

qd g Sl TRI b Al Hedl BT B b A H (AIRIE AT SeRiE]) BA (Ryden Ry) fen
ST & |

3Tl TR # (R @ Ry) & 9= 3icR (D) =1 fbar a2 |
SIS 1€ A BT TANT {3y S 2

_ 4 _ 6XD?
T ops =1 N(N2-1)

(b). w19 == Hei # g&wg gar g (There is repeated Data in the series) |
vl Reafd & 93 4 fferRad |amie fbar S &—

6L D?+5(Z m3~m)]
N(N2-1)

ps =1-—

6y D2+11—2{(m§—m1)+(m§ —my)+(mi-m3)+-+(mi—-my)}]
N(N2-1)

=1-—

SR, My, My, M3, ..., My, SN H IR T U< & BI M 7 |

TR Pt G5—wy Uie (p) o wRfedr o §ifg d Ay uRecamret &1 fmfor
frfaRea @& & faar sran @ —

IR URebed T Ho: p=0
Ipfeas aReeam Hi: p #0

die: I8l Ufieel & HHPI §RT AMdhiod Dlfc Fe—w=y el (pg) W T FHI &
FHPI & I PIfe Te—aw=Y Toid B (p) ¥ Gl foar . 7|

347



10 A7 10 ¥ 93 MHR & Ufdewl & foly WRRAT dife Ag—awy e (pg) @ ufdest
faaxor (Sampling Distribution) @1

e p, = 0 qer

gAY famer o, = [~— @1 g

N

dIe: FHY & FHBT B drd YR IS FE—F=Y [ONd Bl AT I8 USRI PRl § b ami
o & fow Ry 1w wa oo # @ §

IR&eTTRN @ Sifg & & forw Z |ifegast & 7o ffalRad g3 gRT & oIl @ —

sirta &1 favig (Judgement of the Test):

fQu U il WR R Z & 3dbierd A AR dlfeidl / Hgidd A &I ol B Sird

&1 fpY fdTelm ST 81 STd Z &7 Thford |19 diferd! / Agl=ad J19 9 At 8dr &
T9 I IRGAAT DI RAIGR fHAT AT & | i Fl =R & 419 GRid dific Te—awy
TrT ST 2 |

R It F5—Ty Uie ira [ @ ufvar & fr=faled Saero gvr we fasn
T B

Example (6.8.10): f&=f &=t & Fgfad & |89 HHAIRAT & BRI &9dT IR QT 99 &
g% Hd Fwed & d9 Ty BT I PR b oY 10 HHANNG] BT FA1d <9 Ufcrerd
fafr & fear Sar g1 FHaRAl @ & T wHie IR fTes wHie difeldT A

(6..16) # faam rr 7| AIfereT | AU T FHAT @ R R HHARAT & B &Hal AR
Fr fed @ 99 DIfc -y o ARiedT of sirg 0.5 = 5% areiemadr W W @ |

afereT de@r (6.8.16): HaTRAT BT B &¥dT IR B wre HHe HI faavor:

HHAAR] | B &HAT HHID | BRI TG HHIdD
A 2 1
B 4 3
C I 5
D 1 6
E 6 7
F 3 4
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G 10 9
H 9 8

I 8 10
J 5 2
gl:

Me: 9 ¥ o &Har e IR B fAwe HHie far & safaw 390 iR 9 39 3
B TERA T8l 8| SWRIgd FHHl ¥ WRAT PIfe We—awy [ONe Bl T A gBR |
forar T 2—

arfersT &= (6.8.17)

FHIARY | BT AT i | BT TGS BB | D = Ry - Ry | D?
Rx Ry
A 2 1 1 1
B 4 3 1 1
C 7 5 2 4
D 1 6 -5 25
E 6 7 -1 1
F 3 4 1 1
G 10 9 1 1
H 9 8 1 1
I 8 10 -2 4
J 5 2 3 9
> p? =48
= 9,
ps=1- Nil%i) - 10(6124:)8—1) - %

990—-288 702
= =2 -071

990 990
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WRRAT oIfe Gg—=y Tohie (p) & WRfear 3 §ifg & forg aReermmel &1 frfor
fa=forReg e 3 far Sar & —

¥ IR&AAT Hp: p =0
Ipfoud aReweam Hi: p # 0

die: I8l Ufieel & HHPI §RT AMHhiod DIfc Fe—a=y e (pg) W T FHT &
THD! & 99 DI TE—aw= oTiw B (p) F Gfad fFar 2|

10 T 10 ¥ §S IMHR @ Ul & oy wWeRda e Je—wwy e (pg) & ufaget
faazor (Sampling Distribution) &t

qed p, =0 T

g faerer o), = f#:\ﬁzlzo.% =
S 10-1 9 3

qre: AT & FHBT b drd Y IS e 0P bl ARG I§ YaRid bRl © fb qel
=R & fou Ry 7T %9 oMo # wWdd § |

IRGSIRN B S Bt & forg Z \iegasy @ o ffalRad g3 gRT @ T § —

0710 _ 071 _ 54

033 033

Z =

Sira &1 favig (Judgement of the Test):

fQu T fedl TR R Z & 3fdferd A AR difeldl /Agidd AF & ol dRd il
&1 frey T S 2 |

Tq8l, Z &1 dbierd w4 (2.15), 5% wnriear «R R drfasr /dgiae a9 1.96 | aifdw
2 ot YN URGIAT P SRAGR fhar mar 21 faid aFl TR & d" ARid dife
AE—|F AT ST 2 |

6.8.7 aif~afadar / fRwar & Sife @ fog =1 Siftar (The Runs test for Randomness)

TiReger oy fafdal & g ufdaas fafy &1 favw w1 faar ordr 8 | uRebcu=mail @ S
3 fou Ot venfog o= R & ff <9 ufoems & 9=ar 9 Ol 21 <9

yfoaee ufthar @ Sifg @ fog <=1 Sifg (Runs Test) v& swranfers fafyr 8| g9 Sifg @
g1 fhedl 1 ufiesl & Wl @ MR W I\a ufaea fafy o1 <fdwar (Randomness)
®H SE B SR T AT A 59 A & g gRT ufdwrEa faveryor (Regression
Analysis) # t& Heayol A= Ffe uai  (Error Terms) @1 <faswdr @1 Sia 1 &R
A © |

e |t # IfdFar iR e =R & IR § IR IR Seoi@ AT A@T 2| SIERT B
forg Riadl 1 BT, Il B Bb, T P TS W kit Fdrern anfy A9 ged €
3 ARl @ IS W U WHd 19 IR HEAN B |
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I Sira fafr o ufesar ffoRaa a=ol # o @ SRl 28—

v gfaest & wHal B <1 S # ffra e o €| SH@T e T[oi srerdT R
@ IR WR fHAT T FHAT 2 | IIER0T & oIy Af gfaesl § wiHel Fal Bl T & R
R S 3R gHY &I St # dfer Srar 21 A qeat arel wHel @1 fhed fafe qeu 9
I 3R BieT a1 Sl # dfer omar 7 | ura: faine qou wiftger &1 A4 forar Siram 2 g9
JMER R aT AT g9RT Sl 8 e &ofl H At § a9 AMBR & Ul Bl e A ol
# WIfegHT  BIC IMHR & UGl BT 3@ OIrdl & |

ST S0l & Fel AT UGl & folu STl el Wilid g e by O 8 | SRl &
foq Afzen dewi @ F dor goy 9ewil & M 9 gfea fan oiar © 1 s aRe Aifeaer 9
TS JAMBR & UGl Bl A H TAT AIRIHT H BIC ATHR & Ual dI B I Gl fHar Smar = |

3Tl =ROT H UfISel & FeRI b SURAMT & AR I =9 9911 Sl © | dael b
TRE & WA o8l Tl Aal & AHE Bl I & wU H URHINT {HAr Sl 2 | 779 &l [ &
ERT gfud fbar Siar &1 &R0 & fol fhdl g W Usp ©el & SRIE Udel &)+ drel
grEdl @ & SRl (Afeemsll ok gwul) & wdle i (F and M) &1 uEsdi &1 st
IURTT & SFTAR TS R by I 94 © | 39 F=falad wu 4 W fhar T g —

FF MMM F MM FFFF M FF MM FFF MMMMM FF M FFF

SRIGT I&TER0T AT IR &Y UTEHI & Y% & AR 13 79 & © aig r=13 2
| T8 17 AT UTEH TAT 14 THY UEH 8 | Hel D! B AT 31 T |

dic: U ¥ | dddl U €1 Al & Waw Bl 81 Uob ¥ H U &1 Al & Yh 3frdl 3
e B © |

Jgi~d ®Y F 59 Sird § Ig <@ 1T 2 b gfdea= ufshar § 999 & Al 3T 30 9
39 e ¥ fyemar (Mixed) a1 & & S99 @949 # &8 Ue (Pattern) 7 @9 9a | s9&
fU =9 &7 989 HH AT SATQT B URTEIT UfhAT B <Al BT WIRS HRal © | IQTERV

& forg,

(i). MMMM FFFFF MMM & tesf a1 <e1 &1 @2t N; = 7 (No. of Male) =i N,
=5 (No. of Female) sk r = 3 51 & 9gad &4 © | U ¥ ufcread ufsean &1 fdewar wfewe
2 |

(i )MFMF MFM F MFM F s i o wa1 21 7t Ny = 6 (No. of
Male) @2 N, = 6 (No. of Female) sk r = 12 <t f& 9gd =mer g1 39 # ufaead
gfhar &1 Sfadmdr dfeer |

= Sifg & v uReeumrel &1 frmtor fe=afeRag e & frar omar 2—
o uR&ea T Hy: ufoas &) uftsan <d 2

Jfeud URGeq-T Hy: ufcreas @ ufshar S =&t ® |
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gferaa= ufsear @1 dfadmar Ny, Np @ r & R R AfRed arfear «R (J=: 5 %) &
fog aiferer g1 fMuiRa grar 21 59 r &1 79 arferar g7 @ = A 8k S A &
= # et ¥ 99 I uRdeut Hyl WaR ax off o 21 s9a fauRd 5@ r &1 A
dIfereT gRT T3 =1 91T ok S |1 & d1eR 3fdT 8 a9 IR URGeIT Hp: SriaR
PR ol Sl 2 A1 Jbfeud RS WIHR B ol Sl = |

B AMPR P gfaest o/d N; , N, SF1 &7 99 20 9 59 81 & @ fog v Sifg @7 ufshan
% fFfoRed SaTeRvl gRT e foham 1 82—

(i). sforra (Categorical) @& arel gfdewi @ e &1 Sife: &A1 goe 4 T
FARed @l H yder &1 d1el UTEd! B i/ THY & ®U H TAIpd B STBT 79 a1
R fr=foRad aRems emmar z—

gey /93 | M | FFF | MMM | FF | MMM

THHI IAAT |1 | 2 3 4 |5

SwRrad drferar # Ny = 7 (No. of Male) @ N, =5 (No. of Female) den =1 r=5 g |
S feu v g arferdr § Ny =7 @1 N, =5 @ fog 5 gfoed aefedr Rk ) 9 &1
o < 3 e ST T 11 2

JETERT H I I Bl G 5 8 S S & forg FeiRa e A ofk Soa 9 & 9 |
2 Sl 3 UR&ET WIHR IR ol Il ¢ | 3fid IEERT & AR U& e w9 #
ST 3R JHY YIEh] BT GIT B BT HH Qdid © |

(ii). 3fprH® FHBT arel Ufdeell &1 <fddwar & Sifd: AdYH AHIcHD FHBT DI ARIHT &
A ¥ 31 o BH & wu H faffed far Srar 21 ura: wiftasr @AM | 3ifde qou arer

ucl B A ERT 9 &F o a7t Usl & B & gw1 fafveq fasan oiman =1

9 915 AU Y FHD! H HAGAR I I9-T ST © | 39D AR W A &1 51 & N

dar B @1 @@ w1 N, A9 8U 79 dlferdr 1 1 A1 ik S=a i iR axa
TS o 1 I H BRS Sira BT ofa fear S 2

(iii). wiomHE faeemor § Ffe =R @1 fdear @1 e JdoEd [veRE 3 R @ dE
TELl & AMHed B oIy TART B S arelt dreRer i fafer (Ordinary Least Square

Method) &1 v vi@ wr=gan Ffe uai (Error Terms) &1 <dig fAaRer 891 & | 39! Sird
& foru §f v=7 Sifg fafd &1 9T fohar <1 Aohdr 2 |

3% folU [dved @RI & 919 & Fwe] BT AR 9 A | Mdfad fear Smar g |

Y=4d+bX+e=V + e

Or,Y—-Y=e
ugl, ¥ = a+ bX
qerm e Jfe =R T
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4 @or b dFi = (X den Y & Hey wwel By iR e arel i € R sdber
AR 9 Ay & fBar w1 7

3ol =R # Ffe TR e & qoul Br 1 fpar ST B o, ¥ — ¥ = e ¥

R FC =R e & A B IFDI ARIHT ¥ 3 AR BIC & IR W &I A0 H frfora

P fafed = foran Siar 1 9fgdT & 9 Ul & A 9 a1 BIc ual & B 9 fafed o=xa
IS HAGAR I 9171 fog 91 € |

g3 UGl &I A w1 Ny T B gai & dar & Ny, 97 Sd I &) 7 & SR W
=T Sifg dIferdT BT TART dH_d gV Sira &f ol o foram Simar 2
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Table M Critical Values of r in the Runs Test

Table M1 and Table M2 contal
test, any value of rthat Is equa

n varlous critical values 0
| to or smaller than that shown

Table M2 Is significant at the 0.05 level,

{ rior various values of n, and n,, For the one-sample runs
in Table M1 or equal to or larger than that shown in

-—h
o

Table M1
n A U T L L L R
2 SO e pay TR i e R R ALY
3 phe g g sfer Greoag iy e Bie BRI A3 85 0 d
4 pios o5 10 954 B T390 2 8L - 8T S e Aiad e 7 e
5 gic 0t &8 95 AR UAN TR A4 VAR A TA T 55
6 peo et g 88 W 4" g 4 6% B SBLI60- 80 6 6
7 b h % g0 a8 T B BIAEY . 8 HB 16 6Re8 vl 6 6
8 g g g0 VY B BT TES B a8 6 78 (B T T 7.5
9 et ut AR S I e RS AR T2 R ST 8 8
10 Nt A N R e e T TR et PRE Rkl 8 9
11 gifgrs Th oF g gh hget gr APE 9 TIE 808, 8 850 9 9
12 0 & K G 6B T Tl B8R0 G 10 10
13 2. 9 874 5.5 B%iBonl. To.8. B B 9 <830 3010
14 7 0.8 4 6.6, 809571 fa.8 50 08 10,90 10 1 11
15 2 3 3:'4:6 6.6 T 7 & B 9 98 10-10'9 11 1112
16 n B e A Be B B-olhn B8 -9 8040 10 Wi 1 18,402
17 . 1q g g B Br T 7 s B9 @80 10 a8 LT 12112019
18 9 g4 8 6 & 7' 8 8 8 8 10 1011 12 .42 13 13
19 » 34 5 6 6 7 8 6 9 1 1.1 11 12 12 13 13 13
20 9 g "4 85 6 & 7 ‘879 9 W 011 12 12°-13 18 13 14
Table M2
n,
, » AW B 6 - 80,0090 M2 B 15 18] 17 8 1920
2 ‘
3
4 9 9
5 9 10 10 11 11
6 6590, 11 92 12 93218 43 18
7 11 12 13 13 14 14 14 14 15 15 15
8 11 12:13 14214, 16 (15 16. 16 .16 16475 32 A7 47 =11
9 13'1414° ‘16 16 167°16 "17°'¢ 17 <18 18 1818 18 18
10 13 14 1516 16 17 A7 .18 18- 1849, 1919220 20
11 13. 1415 16 17. 97 - 18 1919 19 .20.- 20 20 ' 21. 21
12 13 94" 16 96~ 17 48-- 19 M9 20 202 0121521 09 * 29
13 1846 17" "18" 18 <19 20 “20% 21 215.22,4422:°23 .7 29
14 18 167 17°% 18% 1104720 112013 21. 297 102 1728629 %193 .24
15 1516 18 18 19 20 21..22 °227'.23: 23 /24 24 25
16 17,718 19720 so1™.91 -20::03 103 | ‘24 2252525
1; 17: 18210 907721 2295 93 293 24+ 25 1’25 ' °26 28
1 17718 19 .20 21 22 .-23" 24 7257 25 .26~ 2627
17. 48.-20 .21 22 93°"93 " 24 125" :26"."26::97: 07
20 1718 20" 21°-22 23524 "25: .25 2627 2}

087
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T3 ufaee & fow w0 <ifa fafr (Runs Test):

Ife gforeet @) fawfora g9 SIORIT &1 SR 20 < 31fde BT & dd =9 & Ufaes faavor

(Sampling Distribution) @1 9= faazer (Normal Distribution) &1 ur &= Srar
2 |

WWMT=M+ 1

ni{+ny

q T R o, = [ aleCliiem TN o
r (n1+n2)? (n1+np-1)

P forv Sita @ |itera Z = 4 ¥

Or

¥ Sita & fou uRebeuArsit &1 fAwior fA=forRag a9 9 far mar 8—
¥ uR&ea T Hy: ufoaas &1 uftsar <d 2

dJhfeqd uRebea-T Hy: ufdaa &) ufthar <d =81 21

S & Rl Z & aiaford AF &Ik FAifvea aefedr Wk W difoldl A9 &1 T axd
forar S 2|

5% arefedr ¥k IR fgueia sira & forw Z &1 99 1.96 Tor 1% wreiedr R R fgueia
Sitg & forg Z &1 | 2.58 g 2|

6.8.8 WRIT (Summary):
UR&GeIT Tevr @ Urae faftl &1 TN w9 @ fog wiE wd e §-

(i). S99 &1 AW w9 ¥ faaRka g
(ii). gfoeel & forg <a gfaaae fafdr &1 ganT o |

g{ii).aﬁﬁﬂﬁﬁﬁﬂﬂﬁaﬁwﬁzﬁmmaﬂﬁwﬁﬂﬁwmﬁmw
|

FaER # o9 IWRIEd o G el B € 99 FiRea H uReeqHreit @ Sifg @ @ forg
o AU ARl b1 yAnT fhar SIAr B 39 YN & U |@HGI Bl A0 @ fofu
JIARTET a7 JIFUTd YA &1 JaANT & 3ifard ot 81 21 39 ffy § ycfiarera &k wie
g (Nominal and Ordinal Scale) grt A Y =Rl gRT Wl aR&GTTRI B Sifd Bl S
AHA B | YR FdeR H g Ufdaaq &1 q9lQ g Glaereie ulcee el &1 e A
frar Sirar 21 W # @u iR wrmw fafmi (Non Parametric Methods) @1 wanT far
ST B |

6.8.9 3= w2 (Questions for Exercise):
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1. 99 AT § JAET B dlel & #El gR1 Iied axgsil @ 12 faAl 9@
R &% & IWRIG 9 1Y Ffeqol avqgall &1 faarur frfalRaa arferer # fe=n

T &
arferer ST (6.8.18): Ffeyol avgall &1 faaror |
o 112 |3 |4 |5 |6 |7 9 [1011]12

U HIMT |47 |56 | 54 |49 |36 | 48 | 51 |38 | 61 | 49 | 56 | 52
fe<ia 99N=1 | 71 |63 |45 |64 |50 | 55 | 42 | 46 | 53 | 57 | 75 | 60
D YR WX QM ALAT B Iorad H 3R @l g & fey =g sifa (Sign Test)
fafr &1 wan B |

2. QT 3Tl 31er ergsii | Afa ari (Cables) @1 asi= @& @l wifad & Ard= & forg
fPU U GANT H Yo IR & 8 AT AT fgdg AR & 10 T DI Sl BT fdaRor
fforRaa aferer # <& =Y 2

drferest = (6.8.18): ari (Cables) &1 ao we+1 &1 wfddd &1 fqavor |

quzﬁwﬁa(kg) 183|164 | 227 | 17.8 | 189 | 263 | 16.1 | 24.2

fgﬁ’mwzﬁwﬁa(kg) 126 | 1411205 | 10.7 | 156 | 19.9 | 129 | 1562 | 11.8 | 14.

S9d JAER W IEN IRI @ [OEdT J I<R b S & forw 79 f&ed (Mann-
Whitney) fafer &1 gamT & |
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6—RRre (Appendix):
uReeaT Y Sifg & |MFg 91 (Basics of testing Hypothesis)

Hifkera # o9 B wg ufugd (Sample) &1 srmee o7 §99 @ IR 7 fsed
ST & 99 39 st e (Inferential Study) sy &

fuiRe s@™ Wit (Parameters versus Statistics): w3 (Population) & fafire

qai &1 FaRe (Parameters) e ufdesl @ fatre geai &1 AiRks! (Statistics) wat
ST 2 | 3998 IR W HR- & folU Tl BT I I Ufddhl gRT Fad fhar S & |

SR B oY, I & weg Bl oy (MU = RY) T ufied & Aem @ X gRT ad
ST 2 | 391 @8 AT & a9 one Bl o (Sigma = R gRT <ad fdhar e & |

W 9T &1 e uiRa faarer g 21 &R dkor & g5 FwiRa urae (Parameters) g
2| Ther @R (Uni Variate) arel 993 & <1 Agcqel yrare Ay ik wRor (Population
Mean and Variance) 2| fg== arerar sg—=x (Bi Variate or Multi variate) w51 @

gTerell H A, GERUT & sretrdr He—uarer (Mean, Variance and Co-Variances)
Al BT 2| $9a JAfaRad A fagem, fawsar @ | dor geeiva &1 a1 o 8kl © |
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IR $ o, fH) et & 5000 fAenfPiay & & 50 Renffal o1 seggy wve ot & IR
# fAepy fear wiar 2 | uReausT &t Sifa & <1 aRe P ufshar s 8-

(a). ufreel & 50 faenfeiai | sma Ay 3R UAW f9e @ SMaR UR 5000 faenfeiai & Ard
3R TAY e & A ST ST 2 |

(b). 5000 faenfefai & w#y & gd = @RI AR yHY fA9ed A g dRe I8 ag fhAr
ST 7 5 ace 50 faenfiat @1 ufest S wHw &1 sier 2 A1 9 |

o Raeqm o Sifa & @8 &1 @ (Logic behind the testing hypothesis) w#r @ik
gforeet @ 9 Ty o Frafafea I fewgel & wnfia faar s 3—

R =7 A w7 (Central Limit Theorem) @ A/ I SIHT 1T B

Central Limit theorem (i). afe w97 &1 fqaR0T AWM 2 A1 UGS &1 MR §9T © a9
gfreel @& 71y &1 faaRer Y 9= BT ©

Central Limit theorem (ii). af¢ & & 9T ¥ &g UGS ofd: HIHI ARG AR 9=
1d fhar SU a9 g9 9) q1edl &7 9oy qEUe qeY 6 a]Ex 2idl g | srerid fhdl 9wy 9

10 URIEe AR STHT AT X1, Xo, X3,..., X1o S0 a1 ST T4,

_ Nl)_(1+ Nz)_(2+N3)_(3++ Nlo)_(lo — Xl"l' Xz+)_(3++ )_(10
a N;+ Ny+N3..+ Ngg 10
&,y ey &7 " 21 9 Ny, Ny, Ny, ..., Ny g S ufaeet &1 emer 2|

Central Limit theorem (iii). ¢ 9= &1 YA d9e= o @R Ufdesl &1 99U f[a9e o
g 9,

_ o [N
9% = T N1
El, N 9T &7 JMMBR ToO N Ufesl &7 MaR & | 95 eMdR & 997 & forw (N - n)/(N -
1) = 1.

e Ik ufiee & fo daa 1@ waw &1 gAE fhar ST 8 99 w9 & 9 e
3R gfreet &1y Res |99 2T g

e yftee # wr @ Wi 9ol &1 g9 ) foram wirar § a9 ufiedt @y fmem @
A YR & oran 81 e &1 smaR 91 § (N - n)/(N - 1) &1 719 "edr 2|

e = fagewor (Univariate Analysis) @ sraia Arg iR Irurd ot ariear @t sirg
@ SRl B | S9fd fg—aka a1 95—’ fAvelvr & omia Ui A Uil der HE ey
ToliE P ARiGAr B S @ S R |

aefear i @ wE g AeafaRaa -

(®). Sifg &1 WHT aF S 594 g8 99 fhar omar & & snafera wiRea (Arg
G T[0T SATMR) &1 A deHT fhell T e | SHT <R L A 3l 8 AT 781?
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T AR DI S H gg qF fbar orar © 6 ufieel 9 sefera AiRkere fedl gd FeiRa
I ¥ 31 a1 HH 77

feuwelg sita (Two Tailed Test): sw& forg \riear wr (Level of Significance) @1
a1 Wi H dfe fear oiar 21 Sere}er & forg, foeft ufdest @ wiReras /wwa, X fe qd
FeiRd o a & SRR 8 A1 TE0°

39 91d BT 3 IR I had [HAT ST Fhdl &—

X=am(X—a)=o

% 9T Sifg (One Tailed Test): g@8 @Rg @1 Sifg I8 8K © o/ I8 9 faar S
g & ufdeel o1 Aiferad /arg, X ) qd ReiRa qog a9 91 a1 Bler &7

S 91 Bl &I A8  FI [BaAT S Ahdl o—

X>aw(X—a)>o

X<aw(X—a)<o

9 RE @1 Sifg | gt wefear wR (Level of Significance) &1 wanT far i 2 |

JIfd waueH IE 99 fHar o 7 & e weim S @A g ar fgueha (Choice
between One Tailed Test and Two tailed Test)

(@). arfear R (Level of Slgnlflcance) ARIGAT WR S § 9 FfS DI FRITa Bl
SAT wRaT T 39 U a 9 |gd fBar S 2| g9 fquRda fawa wR (Confidence
Level) &1 B 1 qferd fasan Sirar & | 81 @ @ B &I Uieid a1 S¥Med H ad a-d @ |

(@+ B = 1) (a% + B% = 100)
Frfhdl WR BT IUANT X & 3id H Agi~dd diferdl <@ & foru foar omam 2|

(7T) gReear &1 ot (Making Hypothesis):. aR&eqer @ Sifg & foly te Agcqu
Bl & URGBAT BT AT | ST &7 YR & B 8-

I URPerT— s Bl R & aiRde @& FeR f@ar o 21 safn s IR
IR&I HEd 8 | 39 Ho ¥ e fbar imar 2

I URGATT & fdded § S UREGIAT I8! 8 $H ddbiedd YREGeIHT ded & | 39 Hy gRT
Jfad axa T |

QM ARSI W ¥ Udh HEl BT & a9 gEsl 3 MY Terd & Sl 2 |

IeTERYT & fory,

3 URbeaeT Hy. X = 0 der

Jopfeus ufibea Hy. X # 0
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@). geifaa < &1 gama: (Choosing Appropriate Test)

t- test &R z-test <M &1 YANT T ARAT AT YRR ONBT S dF B IR BT SAET D
fore foar Srar 21 e wfoesl (N < 30) & forw t- test qom s ufaesf (N > 30) & forg
Z- test &1 IuIRT A Srar 2

F- test &1 Analysi of Variance ¥l ®&d 2| SH®I IUANT & ARAT § <R &I S &
forg fopar Simar 2 |

SHD] SUAN Tg—aRII YFTWTHT N1 & Tl [oTiep] o1 Hefebdl o1 Sira U wrer (Over all
Test) & & forg forar Sar 2|

&% o g {Chi Square; () test} — sad1 WINT Agiae iR smacifha sngfaar o
IR B SiE b foy fbar Siar 2| gafely sdal Jagear &1 sirg (Goodness of Fit
Test) «f1 ®ar S 2|

o t- test, z-test 3R F- test &1 yanT Areai (Means) @ /9 @ 3R &I Sifg &’ & folg

fopar Simar @ s (2) test &1 wawr yRei (Variances) @ 9 & AR @) Sitd de
& forg forar Srar 21

wgawy quie (Correlation Coefficient) @ ariwar @t sitg & fog wm=Ia: I8 St
ST & T 01 H UTe 98 R YOl Bl e arkdd H YR W AT & AT A6l AR

30 ¥ 93 ufaeel & forv z — test dom 30 9 ©Ie ufaey & forw t — test

I z w1 A4 1.96 ¥ e Blar € a9 r &1 "9 5% wrie wR (5% level of
significance) ™ I | ST AFT I B |

afe z &1 A9 257 ¥ s Bar ¥ 99 r &1 w94 1% wefe W) (1% level of
significance) = I | T JHET ST 7 |

A-6. g frae= (Standard deviation) iR ywmg Ffe (Standard Error) # s

qreei @I YA fa=rerm (Standard deviation) iR wma Ffe (Standard Error) & &= &
IR DI FHST T A1 |

v feee (Standard deviation) @ o # wftgst @ arg @1 wANT @ @ oElS
yg e (Standard Error) @ ToMT § HHY @ ARG $T YA ST 81 O 9a F
(Standard deviation) @t 7orFT # g | fdTe™ @ 9 @ AN B gfiset d FHA DI
" (N) & 9°T <d & ofefds w9 Ffe (Standard Error) @t vEr # wreg 9 fdges &
0 & IrT & @At 9 (N - K) & 907 < 8§ oiel, K faiRet @ §@r (Number
of Parameters) g|

w9 ufuee @ wiRaat (Statistic) @ & ke (Parameter) & &9 MR dwad
(Unbiased Estimates) 8 @or g#a! @ dear sarer gt @ @@ (N — K) @er (N) &1
IR H¥ BT & 39 Rufd § yAg fage &R yog Jfe &1 A T w9 Bar 2

wifaw &= (Critical Region):
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v fdge= (Standard Deviation): f&€t st & forg g\ fage™ @ ToMT & ST 2 |

yg  Fe  (Standard Error): f&R gt @ owfom Ul /vreEral

(Estimstes/Coefficients) & yAma fage= &t yA Ffe Hed | SR & foQ a7 &
Y fIges  yH e w0 |

wraa aeft (Degree of Freedom):

arfemar wR (Level of Significance): |riewdr &R I IRSEAT & TSR T B
T RIS BT T BT © | 9 UI: 7ehT (o) SR Gl B 3 |

faeara ¥mr/ siqsta (Confidence Limit/Interval): fagara mr ar sicRiar 9 98 9
8 ? % 997 & yrare o 99 uiRaa W # e Y te fARsa wwiee 21 39

drer (B) &R i & § |
Sira &1 favfg (Judgement of Test):
Sitg @1 fvlg o @ forg ure < gfesp1or sueR o) 5—

(i). wiR@war w9 gfeadior  (P- Value Approach): 389 @8 & 3fRcaIvT U HivedaR
gRT &1 =AY ol # el oIkt B 36H Y URGEIT B ABR B @ WD
FRTGET BT AT BT ST 2 | SereRul @ forg, afe P &1 A| 0.0132 @ O 39T Adeid I8

2 & T IRGTT B SRABR BT A TS wwrar 0.0132 = 1.32% 81 P A1 #
AT R # ot it |iRedt & A ST SUART fBar 1T 8 |

9 I & v ¥ Y RS B SRABR FR B GMr Fm FrefaRaa g -

Reject Hy if, p-value< a

guh,ummwﬁww%wmmﬁaaaﬁqﬁmﬁaﬁwm
|

(ii). wifdw w9 gRewror  (Critical Value Approach): s8 ™8 @ gfeainr § 3=
ReeaT & IR # fFofy wr: aiferer <@ f&ar omar 21 59 Ry # arfea «) 9@
fuiRa & 81 59 IRy § Sfw wiReaa (Test Statistics) & smafora eu iR Ry g
HRiwdr R W dIferwT /AG1e [od B GoirT oD irg &1 py Feren em 81 59
I & v § Y IRGET B ISR B FT G Fem frEfoRa g —

Reject Hy if, Calculated Value < Table Value

Jgfa, Sifa wiREa &1 Maford AF aifereT /Agaed AF ¥ $9 ST 8 99 I
IRbeIT B IRAIHR fHar wram 21

Binomial Probabilities Table
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Appendix B Tables 929

TABI:E 5 BINOMIAL PROBABILITIES
Entries in the table give the probability of x successes in 7 trials of a binomial experiment, where p is
the probability of a success on one trial. For example, with six trials and p = .05, the probability of

two successes is .0305.

o tws. tad AT g8 o

osh] oG04 9409 9216 9025 8836 8649 Baed 8280
I o198 0392 0582 0768 0950 1128 - .1302 1472 .163B
0001 0004 0009 0016 0025 0036  .0049  .0064 008

o
(=}

2
3 0 .9703 9412 9127 .8847 8574 .8306 .8044 7787 7536
1 0294 0576 0847 .1106 .1354 .1590 .1816 2031 2236
2 .0003 0012 .0026 .0046 0071 0102 0137 0177 0221
3 .0000 0000 - .0000 .0001 .0001 .0002 .0003 .0005 .0007
4 0 .9606 9224 8853 .8493 8145 7807 7481 7164 6857
1 .0388 0753 .1095 .1416 1715 .1993 2252 2492 2713
2 .0006 0023 0051 0088 0135 0191 0254 0325 0402
3 .0000 .0000 .0001 .0002 .0005 .0008 .0013 0019 0027
4 .0000 .0000 ,0000 .0000 0000 .0000 .0000 .0000 .0001
5 0  .9510 9039 8587 8154 7738 7339 6957 6591 6240
] .0480 10922 1328 .1699 2036 2342 2618 2866 .3086
2 .0010 .0038 0082 0142 0214 0299 10394 0498 0610
3 .0000 .0001 .0003 0006 0011 0019 .0030 0043 0060
4 .0000 L0000 .0000 .0000 .0000 .0001 .0001 0002 .0003
5 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
6 0 9415 .8858 8330 7828 7351 .6899 6470 6064 .5679
1 0571 .1085 .1546 .1957 2321 2642 2922 3164 3370
2 .0014 0055 0120 .0204 .0305 0422 0550 0688 .0833
3 .0000 .0002 .0005 0011 .0021 0036 .0055 .0080 0110
4 .0000 .0000 .0000 .0000 .0001 .0002 .0003 .0005 .0008
5 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
6  .0000 .0000 .0000 .0000 .0000 .0000 0000  .0000 .0000
7 0 .9321 .8681 .8080 7514 .6983 6485 6017 5578 5168
1 L0659 1240 .1749 2192 2573 2897 3170 3396 3578
2 .0020 0076 0162 0274 .0406 0555 0716 0886 .1061
3 .0000 .0003 0008 0019 0036 0059 0090 0128 0175
4 .0000 .0000 .0000 .0001 0002 .0004 .0007 0011 0017
5 0000 .0000 .0000 .0000  .0000 .0000 .0000 .0001 .0001
6  .0000 .0000 .0000 .0000 .0000 .0000 L0000 .0000 ,0000
7 .0000 ,0000 .0000 .0000 .0000 .0000 L0000 0000 .0000
8 0 .9227 ,8508 7837 7214 6634 .6096 5596 5132 4703
1 0746 ,1389 .1939 .2405 2793 3113 3370 3570 3721
2 .0026 .0099 0210 0351 0515 0695 0888 .1087 .1288
3 L0001 .0004 0013 L0029 0054 L0089 0134 - .0189 .0255
4 .0000 ,0000 .0001 .0002 0004 .0007 0013 .0021 .0031
5 0000 L0000 .0000 .0000 .0000 .0000 0001 .0001 .0002
6  .0000 L0000 .0000 .0000 ,0000 .0000 .0000 .0000 .0000
7 0000 0000  .0000  .0000  .0000  .0000  .0000 .0000 0000
8 .0000 .0000 .0000 .0000 .0000 L0000 L0000 .0000 .0000
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TAB
LE5S BINOMIAL PROBABILITIES (Continued)

LS T e P
n o4 08
.._4--J‘_. el -0! 02 03 04 05 06 07
T eeres - : 08
: gl .:5 837 2602 6925 602 570 s
L 830 1531 2116 2597 2985 292 55 Sy
: 0034 0125 0262 0433 0629 0840 .106] s e
: 0001 0006 0019 0042 0077 0125 06 o A
4 .00000000 m 0001 0003 0006 0012 0021 oo
i 0000 0000 0000 0000 0001 0002 0w ren
: 00 0000 0000 0000 0000 0000 0000  00n  gper
0000 0000 0000 0000 0000 0000 0000 0000 b
& 0000 0000 0000 0000 0000 0000 0000 0000 i
o 0000 0000 .0000 .0000 0000  .0000 0000 0000 Zﬁﬁ
10 ooa4  BI7TI 7374 6648 S98T 5386 4840 4344 3oy

914 1667 2281 2770 3151 3438 3643 3777 3si
0042 0153 0317 0519 0746 0988 1234 1478 1714
0001 0008 0026 0058 0105 0168 0248 0343 0452
0000 0000 0001 0004 0010 0019 0033 0052 0078
0000 0000 0000 0001 0001 0003 0005 0009
0000 0000 0000 0000 0000 0000 0000 000
0000 0000 0000 0000 0000 0000 0000 000D 0000
0000 0000 0000 0000 0000  .0000 0000 0000 0000
0000 0000 0000 0000 0000  .0000 0000 .

0000 0000 0000 0000 0000  .0000 0000 0000 0000

SV Wn A WLWN—-O

—

.6938 6127 .5404 4759 4186 3677 3225

12 0 884 7847
| 1074 a9 2575 gved 3413 364 3781 3837 3877
5 o060 - 216 O4E o2 0988 1280 1565 .1835 2082
3 o000z 0015 0045 0098 - Q173 027D 0393 0532 068
< loogo 00l 0003 oo p0el DR 0067 0104 0133
s 0000 0000 0000 0001 0002 0004  .0008 0014 0024
& 0000 0000 0000  .0000 0000 0000 0001 0001 0003
2 0000 0000 0000 0000 0000 0000 0000 0000 0000
g 0000 0000 0000 0000 0000 0000 0000 0000 000
o 0000 0000 0000 0000 . .000D 0000 0000 000 000
0 0000 0000 0000  .0000 000 0000 0000 0000 0009
i| .o000 0000 (0000 0000 000 0000 0000 0000 00
|2 0000 0000 0000 .0000 0000 0000 0000 0000 0000
PR R R ses3 - gaer ey 2
. (1) iapa: . om .o ;3380 agss.  ams  3so1 AT ‘i&f,
, oooz 0323 0636 0988 Naas 691 2008 2B
3 oo+ 0029 o085 0178 307  od68 0653 08T,
s ooco ooz o008 0022 0040 0000 OMB OB
s o000 0000 oo 0002 o0 0013 002 SRy,
= o000 0000 0000 000D o000 0001 0003 O ooy
2 opo0 0000 0000 000D 00 0000 0000 BBR g
g 0000  .0o0o 0000 0000 000 0000 0000 SOD 0
o 0000 0000 0000 0000 o0 o000 00 R g0
0 0000 0000 0000 0000 Q0 000 000l o0
11 o000  Gooo Qoo 0000 o0 0000 0000 oo
12 0000 0000 0000 0000 ‘o00 0000 00 Q0 00
/ ‘w0000 o0 .00 .m pron
0000 0000 - 0000 o000

13 L0000 0000
14 0000 .0000 L0000 L0000

)
15 L0000 L0000 L0000 L0000 0000 0000 .000(
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' Appendix B Tables
931

TABLE5 BINOMIAL PROB

ABILITIES (Continued)

S S P
SR 01 e e
mL,_‘” .04 .05 06 07 08 09
18 8345 s
6951 5780 4796 3972 3283 2708 2229 1831

0
1 151
s 3(7) :gii‘; -(3);11; 3597 3763 3772 3669 3489 3260
30007 0048 014 1274 1683 2047 2348 2579 2741
4 0000 ol 5 0 0283 0473 0697 0942 1196 1446
s mow g 16 0044 0093 0167 0266  .039%0  .0536
: 0001 0005 0014 0030  .0056 0095 0148
3 0000 0000 0000  .0000  .0002  .0004  .0009 0018 0032
! .8380 0000 0000  .0000 0000  .0000 0001  .0003  .0005
0000 0000 0000 .0000  .0000  .0000 0000  .0000 .00
9 0000 0000 0000 .0000  .0000 0000  .0000 0000  .0000
10 0000 0000  .0000  .0000 0000  .0000 0000  .0000  .0000
11 0000 0000 0000 0000 0000 0000 0000 0000  .0000
12 0000 0000  .0000 0000 0000  .0000  .0000 ~ .0000  .0000
13 0000  .0000  .0000  .0000 0000  .0000  .0000  .0000 .0000
14 0000 0000 0000  .0000  .0000  .0000  .0000  .0000 .0000
15  .0000  .0000 0000  .0000  .0000  .0000  .0000 0000 .0000
16  .0000  .0000  .0000  .0000  .0000  .0000 0000  .0000  .0000
17 .0000  .0000  .0000  .0000  .0000  .0000 0000 .0000
18 0000 0000  .0000  .0000  .0000 0000  .0000  .0000  .0000

0 . 0 8179 6676 5438 4420 358 2001 2342 1887 1516
-] 162 275 3364 3683 374 3703 3526 3282 3000
, 0159 0528 0988 1458 1887 046 2521 2711 2818
3 o010 0065 0183 0364 0596 0860  .1139 1414 1672
4 0000 0006 0024 0063 0133 233 0364 0523 0703
s o0 0000 0002 0009 0022 0048 0088  Ol45 0222
6 .0000  .0000  .0000 0001 0003 0008 0017 0032 0055
' 0000 0000 0000 0000 0001 0002 0005 .00l
2~ w00 0000 0000 0000 0000 .00l 0002
g 0000 0000 o000 0000 0000 000 0000 .0000
TR e 0000 0000 0000 0000 0000 0000 0000
10 0000 0000 -l gppo 0000 0000 0000 0000 0000
0000 KO 'gggo 0000 0000 0000 0000 0000 0000
& L8 'gggg 0000 0000 0000 0000 0000 0000 0000
E I o 0000 0000 0000 0000 0000 0000 0000
14 0000 000Dy oo 000 0000 0000 0000 0000
150000 OO oo 0000 0000 0000 0000 0000
16 0000 0000l oooo 0000 0000 0000 0000 0000
17 o000 O '8000 o000 0000 0000 0000 .0008 %g
ig 0000 0000y o000 000 o000 0000 0000 0%
B 000 "’088 ‘0000 0000 0000 0000 0000 .
20  .0000 .00 :

Source: Anderson D. R., Sweeney D. J., Williams T. A. (2011). “Statistics for

lgfsiness and Economics”, Eleventh Edition, Cengage Learning, Page No. 929-
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Yus—7

SHTS — 1: Ufaded &7 oed, ¥ w9 yaR (Meaning, Importance and
Types of Report)

a1 31 wwEr (Unit Plan)

7.1.0 Sg<¥9 (Objectives):

7.1.1 9R=a (Introductioon):

7.1.2 wfades &t @ (Meaning of Report):

7.1.3 wfiaea &1 w)ew@ (Imortance of Report):

7.1.4 f3eT & ysrR (Types of Report):

7.1.5 O wfaded &1 wey (Format of the Research Report):

7.1.6 3/ WY ufaded @« waifedt (Criteria for a good Research Report):
7.4.7 9RE (Summary):

7.1.8 3T @ we (Questions for Exercise):
7.1.9 SwRY gIs /Hevuer A (Usefull Books/Bibliography):

7.1.0 3ge¥9 (Objectives):
TAHM JLATT B YIS & SURId AT S—
o yfddgs &1 3rel

de ®l 98
ded & JhR

uferd
e Tfid

7.1.1.9R=a (Introductioon):

W9 WY & FEiRd A= =R @R 81 G € d9 IAD! I AT HdIbd Ud IUANT b
muﬂﬁmwmﬁlsﬂcb%ﬁ?ﬁaao‘m‘$wqﬁqﬁﬁﬁsﬁﬁ%@ﬁwﬁ

FIRYT PRPp JIR fhar S 21 My & Iifaw wu W faRgd sy &1 ufdded

(Report) a1 TEEST Bed & | AHEId: gfadad H WY BRI URS IR H oAD IHD Thel
HATS & A1 i/ Thy dh &I AN TR, 39dl Ud qrermail affe ol g FuiRa wa

# forar Siram 71
7.1.20f0aeT &1 ek (Meaning of Report):

365



%

w1 B oy faRed A & w0 # aRaifyd fear S 9&ar ©1 59 S5eed @ 4 &
TH HHY AR Ud AMhdd U H IR A Wi ¥ 1 oY vd @RT Wy It o
AT PR & ey Uiides | S 9d Okl & U= g8a Qd T8 AR SRl & fofg
JMBR & oY Ffaded TaR fHar SIram 2 |

ARIdST o 9 WRIY Uihar B | 59 [ W@ =_or freafeRea §-
o MYBR W THEAT G Tbf /gl Bl Thid Rl

o GRIdeT BT UTHY / WThT dAR HRA]

e gfides &1 Aled Igawdl, rspl, vd geimal & R H AR A1 GReq1el & A1
3

a3

o YRS BT JMHR TI BT
. YRR gfdded fora=n
o gfdes § GuR BT

« 3ifa gfdded dIR &

7.1.3. M gfiaes &1 "9s@ (Importance of the research Report):

YT BRI BT o fhaar W s ¥ fwifed fhar S afe oy ufddes &7 TRar 9 A8
TR fhar a1 a1 oY B &I J91fddbar BH 8 SUE 9T aRT IR 3R G 9hR
AT SITQIT | JATERVT & oIy Big |l HeATbR AT i &1 fha=n 1 sreer gien IR aR o
g T ITPT W A ol F8] oidl & dddd IgPT digdral Tei Hefdl & | e ufaded &
I AR 8 S ol 3 WY B b IR H Walg HRal © |

7.1.4. I gfiaeT @ yar (Types of the Research Report):
T gfdes & F=ferRad ueR 8-

(i). siaR\ gfaaest (Interim Report)

(i). sifem gferae=t (Final report)

(iii). wferar uferass (Short report)

(iv). faxga ufees (Long Report)

(V). aa&-rar ufcaes (Technical Report)

7.1.5. 3w ufddes &1 ursy (Format of the Research Report):

glifer = yeR & oy st & foy A= gaR 9 oy ufdaes R e S daar €
R<] faRIvEl H o AR YT WR A S)dl Il 2| U 3few Ufadad & freferiad
9T 8 8—

1. ¥iWe g (Title Page): e g W AH=ad: Ufaded &1 W, Ufaded !
BRAT & 99 Al AT AT BT M, URIAET oiRgd Bl 19, Yfadad UKd B
o1 [, afe 1 sifed fbar Sirar & | ¥ive e vd gwd) g =nfey |

2. wveror g3 (Letter of Transmittal): st @ uRarsn (Project) @1 wiad
B Il AT T G Bl AT g7 for@r orar 8 s gda= Mmuerd & forg
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WRIGT S & T g=ydre od gU WY & R JecdyUl fdwgail bl e fhar S
2| SHB SRS Fel del W@iepa —uF (Acknowledgement Letter) ¥ orman
SIAT 1 Sl B T ARl Wt ST S Habdl B |

3. gerad /Eefa 3 (Authorisation Letter): =igerd ar gRASHT & Wipfd
UG H_A dlell drell ] & §RT ORI U @ BIS! Sl oWl Il 2 | 39 93 #
RIS | e feen AR vd wal &1 W Seerg BT B

4. fayg—g= (Contents): fAweRg=l & sr=via Ufdded & AT 91Tl &I 3T 37er]
I b wI W b US GRI & A i fewr o 2 e @
TSGR BT AT TRT B qed Wion § A 2 b | R & ot
gfeded & g 9RT Bl FforRad Aecayel Wit /searai | fa9ifsra e foran S
3

4.1 = (Introduction)

4.2 ud wfemaeas (Review of Literature)

4.3 =y fafr (Research Methodology)

4.4 3ifeel @1 wus (Data Collection)

45 sifeel &1 fazawor (Analysis of Data)

46 fa=d (Conclusion)

4.7 ¥mi g gsma (Limitations and recommendations)
4.8 Segxu/dcquy gt (References/Bibliography)

4.9 uRfere (Appendices)

5. aiferer wd Rt @ & (List of Tables and Figures): s @vg & ufoaes #
TR fhy U diferemell va ol @l e S Us W & 91 fear omar 7 o
& SRTIAGARN Bl U SeXd DI AlfetdIy Ud =T I Wil | MM & 9 |

6. wsx wa&qur (Abbreviations): g9 Wi # e H# wyed wfera vd aiRviye
@l @l Oy wu § W R a1 S © |

7. |riw (Abstract): ufddes &1 Ged wu A AR B fOwgd uliaed @1 e
el ST Fhdl & | AR & eI H HF GAI § 590! G qrdl P ST ST Fevel]
2| 394 fawga ufddes @ | qecyul ardl Bl |erd H e fhar S € | g
wY W eI Bl [qugded, HE, Sgavd, AUART T wefafy qer fAwpy affe @
SR T ST ¥ | AR @7 R RRET 3R 8 O @ arg 8 daR fear s
2| 39 g 9T ffoRad g-

7.1 <gewd (Objectives):

7.2 9Rum (Result):

7.3 fa=py (Conclusion):

7.4 gsma (Recommendations):

8. fawga wfdass (Extensive Report):

g gfdde &1 g Td DI 9T Brar & oraH il #ecayol fagan o1 et fdhar
ST 2 | gAe! foiad Su vt # dfer Sar a—

8.1 uR=a (Introduction): fa=ga uliaes &1 gward URed I fbar ST 2 |
RoTTa &1 UHRd 91T B 28— g9 SR Sqaw |
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8.2

8.3

8.4

8.5

8.6

8.7

8.1.1 gsayft (Background): gy & or=iia egdRl Jerar uRATSHT &
3ifercd e Hewd &l AT fhar i 2 |

8.1.2 9ge¥g (Objectives): 39 W # wEdR 3T URATST & I Td
TroT IS BT W fhAT ST 2 |

ud wfearaeiaa (Review of Literature): s9 9rT # aadde wige™d |
AT qd gHTRIT dedt o deay H et ey # forar Siar ¥ yd gl
Al & sfEded 4 AEGR & foU e 3N MR fd o1 © | 9
MR R A 2 & frsehs! @l o vd Jexaieed i fram Siram 2

sy fafr (Methodology): wiefafer fasy +ft eiuerd @1 smem & |
faf=1 fawal & forg o1erT orelT UsR @) wfaftrl &1 waieT fdar Sram 2
|tz @ gfe ¥ guiAreres  (Descriptive)  eerar  faeetvomeAs
(Analytical) fafe=i &1 v=aRT fham ST 81 $9 ST=Id Rl U4 I He
BAcHD ARl BT =3, ufcread= Aty &1 g-md, Ufcerdd & 3dR 3ffa Bl
foeqa faeror fear Smar 1 SR TR faffRl & orged WM & uwHl ud
aRa&ersii &1 fmror fsar smar 21 gurel (Coefficients) va @ snfe a1
T & forg e Ty gt @ o MREa wr forr wrar @) oy @
st ffaRea Su el & nfie far s 38—

8.3.1 gfamuur (Modeling): s9& i oy @& oAl Ud UR&GeI-Rsil &r
fHior U eraeds &1 Al IR SRl ST e e form ST 2 |
8.3.2 wH®i @1 wug (Data Collection): 39 9FT # W&l @& Adhed &
T AT TRId B ST 2 | 39D vid Ufcrard A, giieae &1 s,
TeATaC / STRIE BT Wy 3T T HR fordr SITam 2 |

sffest @1 fawewor wd aRomr (Analysis of data and Results): gwe
It favervoncres Al #  Adfod  WHSI  §RT SMdferd UMDl
(Coefficients), va <frei (Elasticities) smfe @1 fdavor vd Swebr fAda
(Interpretation) f&ar irar g | aofFrets fafer & ura fdemoi &1 arferdrei gd
el & wrgd | uRga foar e 2

fpd (Conclusions): uftaes @ s 91T # 3 & aRUM & MR W
My BT fawga ey for S 21 sHe foflw g & uRw H AT
IREGITRAT BT SiE BT S & AT 2T Yo & IR @iol I 2 |

gema (Recommendations): ufddes & g9 91T 4 WY & epyl &
STINT =g goid Wd fhar S 2 |

A (Limitations): & 957 @1 T AT B8R © 1 S ORE | ARG
3ferdT URATTA—HTAT BT W FE AW B 2 | I TG A—aF BT A,
gfcrest fafyy @1 FHAN, rgasiRe A=A, gad! o sFulerfd, a1 96 gRI
TAd U o1, TIHR H YANT d1 T ARk QAR & AHel & |
A WSl b S, 9T Td BRI B URT FHUT H BHHT AMQ B DR
IO BT 2| I BRI & URUTAT BT FHERITHROT B F Ugel 39 ARl
BT IeeRg PR ST AT |

. R (Appendix): uftdes & 59 9T ¥ EGR & 99T usgell &1 T
Ioold gd # TR fhar T 7 Y@ ST © | 39 Ry WU 9§ HHa Hdheld BiF Bl

=l

9.1
9.2

¥He dderd ®iH (Data CollectionForms):
faega oy (Detailed Colculations)
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9.3 M= aifered (General tables)
9.4 wg—gr (Bibliography):
9.5 oy gwfa "Ml (Other Support materials)

e MY YRS & DS TF g UTHT T8l © | WY Ufaaed & S=iid SURIG aford |l
T 3TN BRY STHT B9 AT NS & FHal © | W MR & 9 Hgaqol 9l B
gfcrdes § wnfAa far s =nf2y |

7.1.6. 3T Y gfoags o wwifedr (Criteria for a good Research Report):
S HY TE AMGS FEfaRad g—

yHTaeierar (Effectiveness): uftdes e U darl @ ORI gRT T2ai WR SmaRa oy &
Pyl @1 oevd U W UK Al S @ Y WM @ URiISTh, JedibAddl dqel
JETIAHAT BT YT T ST 6 |

3mpR (Length): ufddes &1 v MRRE MR 81 =12V | $HG! 7 Al 980 a9 DR DI
3R 9 & 9gd BIC AR BT B @2 | AHID: g Ufadad & A1 A1 IFBT el
arerar AR W URga far ST =Ry |

#mr (Language): ufddes @1 AT JEfod, 9-e, W IR gg gl aifey | ufddes #
UG YIRS Ud fFeT Sl I ARel ®U H W R o1 41y |

¢ (Limitations): 980 IR AEEET R4 & 918 W $B 7 {Y DAl I8 SR ¢ |
TMERAT ITT TGN WR ARSI B HH1SI BT Seoid B <dl © | ¥ BAAT BT Wio &
B IMArEDl & Y Bled 8¢ Ufde AT & A1 Yo HRAT a1y |

7.7 9RIE (Summary):

M & Ao wu ¥ foRad wawy @1 gfadaed (Report) a1 Sxdmasl ®ed & | A
gfdded § Y R IR B W P I9b Thd daiad @ A1 (T /ey a6 Bl any
eI, el Ud arersll e dl e FEiRa w9 # forar Sirar ¢ |

7.1.8 3 @ we (Questions for Exercise):

My ufides | 9 91 HHS 87

MY ufdeT 3T 95 Tar |

MY IS D UTOU B W PN |

MY gfddeT & USRI BT 9o B |

I MY yfdded & Halfedl BT Sooid PN |

7.1.9 SHART gwIs /@i g= (Usefull Books/Bibliography):

Td Ut Rig drR (2007). amfoie ey Ufafd fReewr ufal¥nT wew, W@
faeeti—110002.

Sf. M= A1 g@©ll, (2018). MG 2T G AR, fadd UHRM SaER TR, fAeetl—7

o oODd-=

URE A1 X (1999). “IEHE URTE,” ICH WHWHRU, TEdl AR Tl YT,
gRded TS, RT3,
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Al o T &, FAR (2010). "Ted v gan fa=w= Ess Ess Publication, New delhi,
110002.

EREWT Irad (2016). “AHAISTS 2 B AT, Jad ufedaed, SRR, 78 e, SR,

TaTeTel, DIt |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

O. R. Krishnaswami and M. Ranganatham (2008). “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.

370



gvus (Section)—7
s@&rs (Unit)— 2: sram faavor / fa=aa (Chapterisation)

@18 @ W (Unit Plan)

7.20 3ge¥g (Objectives):

7.2.1.9R=a (Introductioon):

7.2.2. 31y faaror (Chapterisation):

7.2.2. (i). ®R== (Introduction):

7.2.2. (ii). gd wnfgamaeea (Review of Literature):
7.2.2. (iii). =0 fafr (Research Methodology):
7.2.2. (iv). sifwei @1 "@ag (Data Collection):

7.2.2. (V). 3ifwel @1 fagawor (Analysis of Data):
7.2.2. (vi). f=sd (Conclusion):

7.2.2. (vii).9=1§ wd gsma (Limitations and recommendations):
7.2.2. (viii). Igxor (References):

7.2.3 9RiE (Summary):

7.2.4 3/ @& we (Questions for Exercise):
7.25 SgaRtt geaas (Usefull Books):

7.20 3ge¥g (Objectives):
JAAM I B ST B SUNIT 3T SI+I—

e Ufded & Iraiid 3 fqaver & IR #
7.21.0R=a (Introductioon):

Sq WY & FEiRd A= =RoT R 81 9§ 99 I9D! SRIIT AT HIIhA Ud IUANT b
fou wxga f&ar Sirar 21 gwa forw oy & & it Hewgt fageit @1 faRea wu #
FaRefd dRd IR T Sdr B MEerR o Jifdw wy ¥ faRed wey @l ufdded

(Report) a1 T&EST Bed & | AHERId: gfadad d WY BRI YRS IR I oAB IHD Aha
AT & A1 3/ epy T I GRI "R, sWdl Ud arensil afe @ Ue FeiRa wH

H forar S 2 |
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7.2.2. A faaRor (Chapterisation):

AT BT FRYOT Al BT HHL: AARed ¥ & forg weqel 2wt o fafisT st |
fuTfore b Sirem 21 sreary faure & fow aﬁéﬁﬁ%ﬁ Wﬁwﬁ%mwﬁ
AR U 9t B e FHRAT Srfard e %lﬂt{[ﬂ‘r ufehar &1 urg: efaRad sreami
¥ dfer Srar 8-

7.2.2. (i). R=a (Introduction):

9 A H WY & N H G ey AT S1ar 2| 39 Sidid ARe & YR
&3 BT AW URFY AT ST € | ISRV & foly, 99 &3 &l Sy, & & Famdl &
IR H T AEGIRAT, &7 & ARl o1 e, a7 § @ el IRART &1 @ Faad
3t &7 auie faar Sar 2|

9 9T H o v & g @ Siifacy &1 venfid fear Sirar 2 sae forg ey fawy @
e 3R SYAMAIAT garft St 2|

T B STAINNAT & P AT TRIT 2—

F. AIGBIRD SYANT: N BT Afdd 3R FATS B 70 FdgiRe IUINT 8 Ihdl & | ISIExT]
P foru, fsdl oy @) A%etar | dis AT SUBRT/ 7T &1 [\ior fbar o1 daar 8 o
Ifdd AT AT BT =’ & FhaT B |

9 99 # g I BT U G b T B g b d N B Ghdr 21 {B O,
AP Al AEHRT & IRUTHREGHRY 9 9 gig 9o T RIgI=ii & @il J#1d 8T o |
SIS IUANT N FGEIREG Bl & fog WY fwar Smar 21 &R & forg, ifds fage &
RIGT=Il & SR R BaTs W8Il T2 JRIerI 3Mfe &1 T fhar S ¢ |

. YFEIEIET: I BT SYINT JdHTed & AT B B oo & forg ff &1 d&ar 2|
PR SN & gl el Bl s & fofg AT ARIHrl BT BI%! J8d Bl & |

H. QaTgAr: W ST ST 4R § "ed drell geislt o qaiga o & fow o a
kAl 2| 9T H "ged dlell $3 TR d AHINIG Ud UTdhidd gcmRsl & A & gRI
qaTH ST ST € | S8RVl & fofy, Heaf~rl Ul axgall & forg dfasy &1 7 & g+

dTel YRGAT BT A SHITHR I DI AIHT TAT DI T Bl 3 |

S. AT U§ BRIHA AT &8 Mgdral & 78 WReR UG A~ axeme gRT ARt
& SETRR Bl IR & o0 A8 g9+ | A1 811 2| SEERY & (o, 9RA 3 gelrel &l
WY IS H BB AN b 3 Bl & DR ARBR MY IRA AT AR |

7.22. (ii). g wfe@mE@a@a (Review of Literature): 39 sramg # oy favy & 9=ifdq

® U WIedl P AdAih AT S 2| SHHT I Igaed AW vy & faf=
UEGRll HT AR HRAT BN | Ud & MR grRr o Wt eny—fafdai, fseef,
AR oM @& IR H U SIFGIRIT b SUART I e & /UGl g9 a2l gTed
fysmat & o a7 faar S 2

B IEdYUl Yd Alfecdl & Seoid IaAM ARG # W fhar S 2| e da w1 gof
Td AMe fdarer gt (Reference) # faam SIam & | SEROT H UK oRgdh P14, oG 6
ofifep, 99 Q&I ferar Ul & A fSH oRkg BUT 8, UbTeld b1 19 Td U<, YbTerd Bl
Ty, UST AT ATME BT fJaRor AT S & | SEROT H QY MY fGaR0T & 3R WR Hlg Ued
T Y BT JAThAHar QY Y T & IR # A< & Aol ¢ |
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e g § Wy S B e Rt w1 @ foy o=y At @ 898 oA BRe
Afyefta ) far T {1 o 3y WAl @ UgdR R WHIGR SHAD AR Bl ST
Afers AT # foramm =fRw |

7.2.2. (iii). o 3y (Research Methodology): adw= s # ot & fog =Rl T
faferl &1 fawga fdaror feam Siran €1 g9 Jidid ey @ Ui Ud UBR, AH b I,
M B YA TG URBUIRT afe o7 Al fIR | Seorg fhar oar 2| I8 Y a7 &) foran
ST ® fob a9T &1 ey fhar a7 & 1erar ufiest &1 9+ fhar war g | b fha =R 9
AT g@ETg e o T |

3T AT H WY & SRM JuARN TR IRy At &1 ¥ Seorg fHAT SIrar 2 | SereNv
@ fore afe wiverd aviarere (Descriptive) wofa @1 lar & a9 wifere! @1 arof,
e e, ufae, ofivd, faueq, deawy onfe Sl &1 v fear Siar 8 efe
fazersoeres (Analytical) wpfar @ wiyeri & fov gfeom fageryor (Regression) &

@R fagewor (Factor Analysis) anfe @1 wamr fear Srar 21 afe smawas & @
IREGEARN B it B At &1 9 Seor farar mar 2

dIc: 39 g | Y § wgaa A sreuRvsl / rearaferdl @+ aRifta e forar smem
g

7.22. (iv). sifwsl &1 "@ug (Data Collection): sffeg ¥y & wed ATl B0 € | S99 a7
MIGHR T T8 B | FHGl & WUE ¥ g SHe ad (Wrafe sar fgdes), = @ U
ﬁr(ﬂaqawa%a)sm%maﬂhﬂﬁﬁmwﬁlwamﬁ?ﬁaa%mwzﬁ
b B foru =R R fafdt o1 R | guia fhar Sidr 21 g9 Jidiid g9 Bl
faf~ed &xar, fffed 99y & wai@ e &1 gfaed & forg gama &=, aufid gEel 9
Y THId B & forg ot T Swyad fafft snfe @1 avis fasar S 7

T U § Y b U UahHd URMIe GHoT b1 Tug | B forar Srdr 2

7.2.2. (V). 3ffwel &1 faveryor vd fspd (Analysis of Data and Conclusion): s9 srearg
# ue & forg uafIa wHe b1 faveryvr fHar Siar ¥ Sffesl @ favewer & siaid, e
D! BT GHERROT (processing), el @1 uasE (Presentation), sifise o, Smehferd
Toreei (Coefficients) &1 Fdee anfe fhamd &1 Sl 8 | FHSI BT Uee & 3w arferdl
qen st &1 ftor fsar e 2

FHPI & AT & 3Tl TR H WA B UHid & AR A AR TOFG TAT I
ure Ui g wd Uil w1 aed fhar S g | oid H O UREeuHRl @ i & foy
faiRd Sira |RdT &1 T Ud STGT fpy Ut fhar Sar & | 39 feur § onel 9=l
P SR TAT IRBUARN BT Sird & IURTT N T 3ifde sy ge= fhar Sar 2|

e YT BT AThsi BT fAveIyoT 3R AShY BT 3TelT 7T e § 9T dfer Sdr 8 |

7.22. (vi). ¥ vg gsma (Limitations and recommendations): 9 e 4 @y &
SR 39 aTell 91mslt g Wil &7 favdR & Sooig fhar rar g1 oy &7 amei or
ToolRg BR o ¥ 39 AUy WR IR ISR BRI arel eIl &l qrieey fiefar & dom d

LDl gX P Dbl YITH hXd %\Ll

9 Y H WY b WAl Td [Thul @ SMER R Afd, AN AT WRAF b oY o
AgaqUl geia A1 UK fHa Sar © fIeT ST @ @ Silad Wk H gaR & g faan
ST 2 | S&TeRYT & oy fhdl W &3 & [haml &l 9 SToarg & (oY sde drell &l
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g BT GIId AT S Ahel 21 X dRE 9 dedl gl Saer &l R evd & forg
MRA WREGR BT G &A1 1 FohalT 3 |

7.2.2. (vii). Sgxur /"t @@ (References/Bibliography): uftaes & sifom srara 4
=1 |l ¥ off T IHSRAl sEr gaadl & didl & fawga faaver fear S g
e {6 Ued el Jedidhadd] S ARl JAqd] daaal $HI FId Bl WG D |
AMINTS I H IET & B8 WD AU S & o IR ¥ faavor T f&am
g

oY A R ARl © fo U W WG Bl 8 el SUANT aaar e gfaded | T8
fepar T & UReq ST ey fhaAr WA § | WY W ARG U ARl Bl Aeduer gl @
T e FR foram S 2

e oS §F, GHB, U9 3T ORI B e Scoie sEa & 9w AT § T8 e
SITAT & ST 3A & & | uRRre (Appendices) @ w4 # wifie wx foram o ¥

7.2.3 9RiE (Summary):

oY BT ROl UhAT Bl HA: AR PR D o7 Togol s Al Bl fafT sl o
ffera favam Srar 21 s favoe & forg @18 MfEd Ud @R e 981 8 wReg S9H
AR T a1dl BT A BT ffard o 7 |

7.24 39 & we (Questions for Exercise):

1. O Ufded & i UgE AN DI ool DN |
2. oY gfaded & 3reary faaRor &Y SyAREr 9dr |

7.25 SgaRtt geaas (Usefull Books):

Td Ora Rig drR (2007). amfoie ey Ufafd  Reer ufafdtT wew, WE
faeeli—110002.

Sf. fq=s A1 g@oli, (2018). “AHINTG 2T G AR, fadd yHRH SaeR TR, fAeet—7

URE A G (1999). “IIIELE URTY,” ICH HEHRU, TEHl ARV AT UhTe,
gRdied IS, TRI-3.

Al o g &, FAR (2010). "UIed v gan A= Ess Ess Publication, New delhi,
110002.

ERPWT Aad (2016). "AMINSTG ey HI AR, Tad ufeddherd, SRQR, 95 feell, SR,

TaTeTe], BIcThre |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.
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Fred N. Kerlinger (2012). “Foundation of Behavioural Research”, Second Edition, Surjeet
Publications, New Delhi-11007.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

O. R. Krishnaswami and M. Ranganatham (2008). “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.
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gvus (Section)—7

sats (Unit)— 3: affdisfa (Acknowledgement)

@z @ wwar (Unit Plan)

730 3ga¥9 (Objectives):
7.3.1 9R= (Introduction)

7.3.2 sfAIPfd &1 w8 (Importance of Acknowlwdgement)
7.3.3 sfdIpfa &1 yreu (Formate of Acknowledgement)
7.34 9w (Summary)

7.35 3 @ we (Questions for exercise)
7.36 ST g /Hewuer At (Usefull Books)

7.30 3ga¥9 (Objectives):

A YT & JIIT B SURIT MY ST

° @ﬁ??ﬁ—cff%ffb—fiﬂﬁ
o JIWMEIPIT H AEA
o JIIMRAIDIT BT YTy

7.3.1 aR=aa (Introduction):

BB AAY 3R FHET I B & d1a ofd AgDHR gof 8Iar & a9 arenefl o7 78 AFRiD
oifd Td S BT Wd BT © | UG H wel 8 wmeneft @ ge vqfier g € g
IIT H I8 P G D1 & | Th U S Ihadgad gUl R & kM i wRi W
@3 AN BT AHARD, ARING AR Afd FEANT forr Sar 21 $99 J&d: 2y |l Uqd,
oMY FQerd, YRIdbIerd ifderd, AR, gaar Hhaaddl, drgex [aevs Ud Herd,
aRAR & T A THG B € | $99 A By ol Mehrd § Yhel HeANT bR & Al Bo
SR el wU Al AT & © | ISRVl & forg Arar fudr onfdfes weanT axd © | O
eer® AR 31 f3en < & A1y Wl IHH guR A1 AR B |

3T 519 werd Bl foiad ufddes & w9 H Jeaied & foy uqd fbar Sn § a9 99
URMME g6 # 9 Ud ARG & wU 3§ el fhar oimar & fored aierd #§ |ganT oA
qrel Ul ® U U HgT IR MR Fad fhAT AT 81 VAT BR < Ihrd § A8
HR dTel faddl /IRl &l 99T et 8 59 S9ar Y 9919 dedr 2
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MEHT B ARG H grea: FEfoRad afdaal ar FemEl Bl ¥R gad fhar S
3

o TG & URIGIG AfdTdl gd WA & U |

o IGR & fory fad GIvo v arel Afdaal vd el & ufr|

o Y e Ud e fawrel & Ul |

o IMYGR ¥ FNRT A2 IUAY BRI dlel RGBT Ud Hidl & Ui |
o TG H WEANT B el HYex faums & U |

o MG & oy FHdT & Hheld H FEANT B dTel T0ThT & UfT |

o UGN & oy AT yaTaRil & Ul |

o URAR & AWl vd A=l & Ul |

7.3.2 sfIefa &1 wg (Importance of the Acknowledgement):

AP & gRT M B H Y&l T el HU H ASAN DR dlel Afdddl gd Gl
BT YT 3R IR Fad fhar SIar & Ry U AT U9 =T T H19el dadl © | 310
FET ® fIv g | A Bl IR et @ e Teid 3T AT T 3% B dRA @
fore oRa & 21

ARl & Ul SR e axe  eenefl & 79 b1 91et ) Sobl B Sfldl § | VAT BRd
Ig o f<are wEAfirl & ufd Q1o FHASIAT BT WIa Udhe HRaT B | VAT BT Afdd w5
J agd 9 2 |

7.3.3 AfEHfa (Acknowledgement) &1 urwa (Format):

MG BT YUIAT & SURT AP & §RT TG H YT AT e ©Y | FgdnT
PR dTel TSTOHRIRAT, IRIR & e, A vd o I8l &7 g=udie U9 MR s
fopam SITeT 21 STl 3reTTT eNemeff STeT SfelfT d¥ie ¥ g=udie Sfd &R ddhd & | 39 fofv
I &1 B1g e Ud BeR ey a9 &1 9w T8l © | af TR @ et &
foTg STelT oTelT TRE @ AMIGIT YT &1 TART fHar ST Fadal 2 |

e [IYYH Ul & WNa sifdipia (Acknowledgement) < S 2 |
o TH®D! HNT I 3R U g+ I1RY |

o IMYGR H YcIeT NUAT AU ®Y H WA B dlal G Ffdqai vd avem=l ol
3949 e fhar ST =nfev |

o 3% gl (Paragraphs) &1 gaiTd qlie & HHag fbar ST @fey |

I~ R @ uerl & fu ARG gy &1 F=feRad IeTervl 3 e fHar T
3

(i). icist grorae (College Project) & forq sifidiasfcr &1 grew:

|dYeH, H U HeTdeTerd (HelfIeery &1 A/) & Ui Sf S| gd1 &1 Blfad IR ad
PRl g, [STeie geuR favard #_e I8 HedqUl MEdR & oIy g3 IRy |Hel | H4 S
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foear IR WRT SARA BT B TG YT fHAT B IMIT ® 3T doHE MEHR & e
ufoharell vd fepsf & dqe 2R |

|y B H gAAE UEeR © Meve S [Jva GAR & Ui Al AT Bifde SR Udhe
BT T o) faRverdr, §Rgfe 3R |AUY & fd97 I8 dRl U+l Icpeedl Bl Hal
U el B) FdbdT o |

| g H ASIeTey & YRIBToede s AgT ard Sil B W ged | AMRI g e
IH AEHR W GRS ORE Ov8 @I YK 9gel U U SUA BRIGR EGR Bl A
g1 fo=m o |

3id # wEIdeney & Wl AeHHAl dI Al ged W AR Fdd HRAT g, [Tl Ucdel ferar
RET WY | A WBR] H g A ¥

§ faeqra faermdr g b adae ger gd ave ¥ Hifele & a1 (Al g & Sl &1 ddd
T BT T 7 |

oiemef} o1 A

7.3.4 9RiE (Summary):

S e @I fRgd uitaeT & wU 3 qdied & folt Wd fBa1 Siar 8 99 S99
RS goi # F U ARRAG @& Fu H Horwd fhar oar & o e § FganT o
qrel 9Tl B Ui U HgT 3R MUR I fhar Sar 21 VAT R I MR H A8AN
HR ATl AfFTAT /FRAT BT geT ferel & ey S91 Y I#91+ §dr ¢ |

Al & ufr IR Fad dxa & i & 79 &1 aist A 8ot B ST & | VT PRD
a8 A frared Wil & Uy Arue ST BT W Uehe Rl ¥ | VT HRAT Afad B
I arazas A 2|

7.35 3 @ g (Questions for exercise)

3. Hﬁ%ﬁﬁ%ﬁ’ﬁﬂ%ﬁ%éﬁr&l

7.36 SWEN g /"oy At (Usefull Books/Bibliography)

Tdv O RiE dFR (2007). AR oy ufafd Sxeadr  ofafdnr 'sw, dE
faeeti—110002.

Sf. M= 1T J@Sll, (2018). AT WM G AR, fdad YHRM SdER TR, faeetl—7

URE A1 I (1999). “IIEUT U, ICH WHWHRU, Edl ARIIU Il YT,
gErdled IS, RT3,

Al o T &, FAR (2010). "Teed wd gan fa=w= Ess Ess Publication, New delhi,
110002.
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BRPWT Irad (2016). AHAISTIS oy B AT, g ufedaeg, SHQR, A8 faeel, IR,
T[ATETel, PITBIT |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Fred N. Kerlinger (2012). “Foundation of Behavioural Research”, Second Edition, Surjeet
Publications, New Delhi-11007.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

O. R. Krishnaswami and M. Ranganatham (2008). “Methodology of Research in Social
Sciences”, Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.
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gug (Section)— 7:
&g (Unit)— 4 |rier (Abstract)

@18 @ wavar (Unit Plan)

7.40 3ge¥g (Objectives):

74.1 9R= (Introduction):

7.4.2 ARier &7 3f (Meaning of Abstract):
7.4.3 GRi¥ & 98« (Importance of Abstract):
744 ARiY o wwar (Formate of Abstract):
745 ARE (Summary):

7.4.6 3T @& w1 (Questions for Exercise):

747 SHART gEIs /dedi g (Usefull Books/Bibliograpphy):

7.40 3ge¥g (Objectives):
JAH AT & TIA B SURIT 3T ST—

o Yfdded & AR BT 31
e IR Pl HEH
o AR &I ®URE]

74.1 9= (Introduction):

AR BT 37 FAG BT 2| ey & favga ufdded § 9 4% 91al $ U A1l g
PR AT BT ARIY IR BT SMAT B | 9P I IGaed Ul & &l Ayl
Al BT HEY H ST BT & | eI & AR URIAGT DI UgH, FASH, HeAHA AR IAD
fohaaae & fou el 8T IR 9 B MaIHAr Bl 2 | 37 ARl & @HEE & o
I B UfTdeT P AR U AedYol FHRITE & BT & |

oMY & AR ¥ frEfaRad ard derg § e gkl g

o I BT @I MMITIHAT i of?

o INY B IYWRIAT /T 87

o I T B b MM BT MUBR # A fobar mam 87
o IHGR & YR /fspy qr 87 dorr

o 39 AT FAT PIAT AMBY?
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I8 WY URIAET T Ae<dqul 9T © | 3FIHl § g Ul AT © P MBI AT ufded &
AR B & Ugd & | TR0l UfIded &1 980 HH @ Ued © | SAfoly I8 AaeIS & (&
URIED] BT T B & oY U I UbR BT FRIRT UK (HA1 S |

AR § TRl B W T B B folg IE Hor e T8 8 W 9RIY 9R A ufE i
A AP g1 S BFT AMRY | U 36T AR U AT & UST BT W TG | oRgd DI
ol fddes § ¥ §I9 SUYA 9l Bl AR & oy BledT A1fRu| gde folw el
gfcaes & ds U # fordl W 9l B ARiE H U a9 9 G fRar S dadr © |
ARIE BT Yfdded ¥ Wad Uh YUl SWIPSl & ®Y H BE1 AU | U SHdl AT A
Rtegdd (Binding) @xa dfer Sirer 2|

7.4.2 AriE &7 3f (Meaning of Abstract):

AR BT wlfead e AR A7 HeY 2| 39 3 H Aol ufcaed o =9 9l bl e
TRAd B B oIy BT IARMYT TR fHar Srar 8| ARie & ugs & a1 got
UG B B SHTT © | U8 IR H S ATHR & JUT URIAe bl Ul 3wl Bidl o |

AR DI TIR B H %I AT qRA- A2 | AR B G d1d T=fotRad &—
I. AR g Ufded &1 dfera w9 28 © |
. WY A g gfaded o Ugd 9 eiAe Bl g |
i,  9RE & eEd & 9% fawga ufddes @ ugq & ufa forsmar dedl 2 |
iv. of oftdes GOR & & 9e IRIY GOR AT ST 2

AR # $9 § B9 Ffolad W awl & mive far smar g

¥
Edl

o Ny &1 Igavd (Objectives of research)

e 3y fafr (Methodology of Research)

e =iy &1 ulRomA (Result of the Research)

o R &1 fge= vd ey (Interpretation and Conclusion)
e gza (Recommendations or Suggestions)

74.3 ORI &1 98« (Importance of Abstract):

ARty Frel gfades &7 e BT ® | $9dT Ufded ¥ 3o J1uHT ¥add iRad BIaT ¥
DA AR UgHR W O B IR H 9gd W AEHIRAT U B Wil 2| 9 O’ ARiY
gfrIed &1 Ua Ag@yel 9N 8 | S9aT Aed HfaRad ardl | Y@ifdhd grdr 8—

AR & FeTIF B AR R ARG [Horg forar S dobar 2
AR & ATIT A FHI B g9 Bl 2 |

AR H |1 Ayl favg Wi 8 & |

ARTT T AAST AT BIAT & |

AR BT Hedih BRAT A Bl & |

ARIYT BT 3Tl | Riegdal &Ra diel ST © |

VAT BT fhmpradt ff 2|
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7.4.4 ARIY o wwar (Formate of Abstract):
|rier (Abstract): uftde &1 Hiera wu A AR &1 f[Owgd fddes &1 =S ser o

FHdl © | RN & A § HF T H SHD! G d1di bl ST I Gl 3 | 399 [awga
gfraes @ 9l wE@yel ardl B deay § e fhar ST ¥ 9 wU W rgdd @l
fIvoaw], Ag@, UARN W wufafd den ey eanfe @1 wxgd fhar ST 21 WRiE @
g ufdae TR 81 9 & 918 8 SR b S & | $9a g% AR Efaiad g

I. gz (Introduction): IRie @1 wend ey & wféra aRay & &1 Sl 2
¥ 2y &1 JMaIHdT Ud Agd &I X@ifdhd fdham ST & |

ii. e@‘cl'sg(Objectives):?ﬁu@Wﬁsﬁaa%uﬂamaﬁwﬁaw
SIS

iii. @w fafr (Methodology of Reserch): @iy & aRier # @i fafy &1 oo
@mgﬁvmm%lmmvﬁaaiwwwoqﬂnﬁaﬁwﬁam
ST 2 |

iv. gRum (Result): s 91T & o & foly Aadford FHel & 9ol @ R W
IREGERN BT it & IROIHT BT ool faT ST 2 |

v.  faspd (Conclusion): uR&edmmsii @ Sifar @& gRomdl &1 fFdas a8 o
& ey @1 deau 7 fear Smar g |

vi. g (Recommendations): 3id # @y & fr=pyl & R W §B AR
il & foparaa &1 RwIRe Ud |o ged URd by 91 2 |

Ae: fAspd 3 uftde IR &1 @ 918 999 3id § forar oar g

745 ARIE (Summary):

AR BT 372 FAG BT 2| e & favga ufdded § | T 9rdl B U A1 [T
PRD FITT BT AR IR fHAT ST & | SHBT & IGaW TR0 AT Bl Heedqul
Al BT HeTd H ST BT & | eI B I Ufda Bl UG, FHSH, Hodlhd B 3R
IAD fharaad & Ty w1l 97 iR S @1 ATl Bl & | §1 FARIS & AR &
oY 1T & Ufded &7 AR U Aecdudvl AN UG Rl ¢ |

745 a=md & e (Questions for Exercise):
1. Y Yfgded & IR W MY R qHSIT 87

2. Y ufded # AR BT 78 qdN |

3. Y gfdded ¥ IR &I SURET W PN |

746 Iwart gwra (Usefull Books):

T ura g drR (2007). ARG oy ufafd ReaN  ofef¥nT Esw, A8
faeeti—110002.

Sf. M= A1 J@Sll, (2018). AN 2T G ARLD,” fddd UHRM SaER TR, faeetl—7

URE A1 X (1999). “IEHTE URTY,” ICH WWHRU, TEdl ARIIV Il UehTe,
gErdled TS, RT3,
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Al o T &, FAR (2010). "Teed wd gan fa=w= Ess Ess Publication, New delhi,
110002.

ERPWT Irad (2016). "AHAISTS o B AT, A ufedaea, SIQR, A3 faeel, IR,

TaTeTel, DIt |

C. R. Kothari (2019). “Research Methodology: Methods and Techniques” Fourth Edition, New
Age International Publishers

David J. Luck and Ronald S. Rubin (2004). “Marketing Research” Seventh Edition, Prentice-
Hall of India Private Limited.

Fred N. Kerlinger (2012). “Foundation of Behavioural Research”, Second Edition, Surjeet
Publications, New Delhi-11007.

Michael Jay Polonsky and David S. Waller (2008). “Designing and Managing a Research
Project” Sage Publication, Inc.

O. R. Krishnaswami and M. Ranganatham (2008). “Methodology of Research in Social
Sciences” Second Edition, Himalya Publishing House, Mumbai- 400004.

P. V. Young (2004). “Scientific Social Survey and Research” Fourth Edition, Prentice Hall of
India Private Limited, New Delhi- 110001.

Ranjeet Kumar (2014). “Research Methodology: A Step by Step Guide for Beginners”, Fourth
Edition, Sage Publications India Pvt. Ltd., New Delhi 110044.
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gug (Section)— 7:

sa18 (Unit)— 5: SE0T & d®, SEXUT ¢9 Wed 9 g # s (Tyes of
Reference, Difference between Reference and Bibliography)

go1s B v (Unit Plan)

7.5.0 I3 (Objectives):

7.5.1 aR=™ (Introduction):

7.5.2 Ig~U @1 A (Importance of References):

753 S&xUT U9 W Wy gar # e=ax (Difference between Reference and
Bibliography):

754 WToIA 3R 9Ha # 3fax (Differences between Magzine and Journals):
755 S @ yaR (Types of References):

756 S&UT & ¥id (Sources of References):

7.5.7 ARE (Summary):

7.5.8 3T @& we (Questions for Exercise):

7.5.9 SwaR gwIs /Fewue At (Usefull Books/Bibliography):

750 3ge¥g (Objectives):
JAH AT & TIA B SURIT 3T ST—

ST BT 3ref
HSHUY Gl BT 37

IEXT UG HeHId AT H IR
IEU B AND

7.5.1 URT:

g Dlg oigdh IMUAT BN IT oG JIR HRAl & d9 I8 Y- 91di bl YT v Wiaprd
T & fog F9eE # o J@d! ar faara gRT g § FE A fordl i ard, e,
R, TJeal /FHdT AT BT Igd HAT 2 | 37 B Ao o & oY 30 oig & i #
BT IR fIeror a1 & O SExv & ©9 # aRerd fhar Srdr g1 399 Tar /O $

9gd Ud G 98 S 2 |

s R & faft difgs 99 9 SERur/deitiy—gdl & a¥el &1 aHdiaRe B B
R |/e 7 {B FAFAN Td fRIVATS Bl 8 | $9P Teld adH H SRV / Heudg—g!
@ Hs Aferdl gaferd 21 faf= Sgxor Aferdll # §B iR <uw &1 fed € & ga& da@l
& ®HH, Rl & arhr (Capitalization), farm forgi (Punctuations), den o@e &AM
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afe fore &1 AR H R & SRV B ¢ | o & g 9 (Body) # fel g
g™ @1 adl BT SGd PR FHI ORI BT e fIa=or (U 19 9 qu) f3ar Sirar 2 qen
R IR 3Tl | SEROT AT HeHU—gl d faar Sfram € |

IR & forg,

o =1 am (1Text Body):
FAR (2014) 71 AT BRI B A & Td & ©Y J gRAAT fHar 2

sgwr a1 (Reference):

AR AT (2014). REH AT U WU a5 WU Tge BR [GARFH, Tqel Gwhrvl, ufees 915 Aol
yfeetb o= sfear 4 @Y & fafaes, 98 faeeil 110044, UST =T 2.

JERVT AT HeHHT—g § wrre: ffaRaa gamel @ wifea fasan mar 8-
I SfE® &1 M

ii. FefiT qeae sraT o &1 diie

iii. gorer 1 fafy srerar o

IV. YBTI& T ¥ TG R

v. 93T & ded # siw (Volume) germ et e (Issue No.)

vi. 95— (Page No.)

e N R R & 1Rl ud forel # AifeTd iR B9 & BRI SEX B el H W
AN iR &1 oIl & | B & oiai # ool # fordl fasaral an oral &1 Igxor sish # 0
fear < Jedr 21

7.5.2 SEXVT BT FEQ:
Q& & HEd Bl foriRad fawgai § v fohar m 2—

(i). ¥feyep T @ H IERUT & §RI Yd & @Dl U4 [daRSI & Hlfeld S UG =Rl &l
WG yaH o1 Sl 2 |

(ii). wrfefeae =y (Plagiarism) wd w&et (Copying) @ wafd W= & &l 2 |
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(iii). uromt @ @ ¥ IERT o7 gl & T R ARt & IR § THHR ferh ?
T Ure® oo wid gd RTemdr & IR S9a [daRl &7 IR 4 g+ aR Ui © |

(iv). 7% w7 & SERa Afere oral &1 Joraar gHRad e 2|

7.5.3 ST 991 deWiy—al (Reference Page Versus Bibliography):

IERV 3R HEHUI—FAl H PP & dP WAFCI & | QT BT JAN erd <@l BHI Iorad]
JAREd s & U fHar Srem €1 378 99 swar Aeforiad 8-

SEX & AT JAHGRI/FMH & 39 Al Bl QT Al 2 [T AT gl okd H Ugel del
B a1 © | g9@ WA s APA el # s S B |

HEHII—gAl H TGN /ARSI S & F491 S didl DI Q@1 Sl @ dle 36T TN el
oG H g T AT TR | BT FANT U R e # frar e 2 |

754 oA iR oi+er # ofax (Differences between Magzine and Journals):
Ao @R ot # fmfelRad ofar grar 28—

(i). St # fawa fORisll & oG BUd § Sidid HITSIF H UFHRI AR URRl & og B
g

(ii). T oE &7 e UFSHRI & gRT fHAT ST 8 Siafh SHd & grred fJwg faemvsi
gRT o Srar 2

(ii). TSI AHRT UT6d a7 Bl @7 § Gl § Sididh ofbel & ds H Iy UIed v gidm
=

(iv). Siat # for 17 oiEl # SExvr offvard w9 9 Ay o € Sfafe #roie & forg Sewor
ffrard T8l 2 |

(V). St | <@l & foIT o AFe SWEl 9 B[ © odid Hioid § ol & forg @i
AH HWRET 9 el Bl © |

755 IET B UgE ferdt:

IER B ygE waEford faftdt Feaforiad 8-

(i). 3mRew wsdaied TaRees At (American Psychological Association
Style): 9 2ell &1 wART Ui e, |a s iR s anfe vl 4 fasar S g |
Jera & sadr APA 9ol drd 2|

APA Rl H i@ & g 9T A Bl gaN Wi ¥ oy Y el BT a1 e I Sgd (har
ST B—

(i).7=aRera Sgxur (Parenthetical Citation): 59 el @ <A o H BICd & <
ST oGEH BT A IR D B HT a9 forar TIaT B | o@d & AW AR 99 & §9 H g
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faRm e o ST 2 | 9T @ [T @ SR i@ Bl AW AR dY Bl arR b IR
AT 3T H @ © | IR0 B oIy,

(BAR, 2014) =1 3 HIF PI Ao & WD S WY H GRATNT BT B |
3fexa,

DR A & T d FREd © (FAR, 2014) |

(ii). s Sgxvr (Narrative Citation): 59 el H Ugdl Sgd okgd &1 SUAMH
(Surname) & 91€ SFd BRI BT 9Y HISH H fol@l SIdT 2| §9H ogd & A IR 9D
S ® gY & drd Dlg [ORM &g TE ST ST 2 | ISRV B for,

AR (2014) 3 2w &1 &1 e B adid B U gREIRE b 2|

(iii). s o wafiges et (Modern Language Association Style): s el
®T YN Ui "Efaar (Humanities) fawar # far Smar g1 dera 5 9 MLA 9l @gd
2 |

(iv). Rem/efdaa @t (Chicago/Turbian Style): s@ el &1 warT um:
ARG / HoTie, e dor Bz oM o9 faudi § fhar <rar 2| geg o g9 fRrerm
el FEd % |

(V). are—fewof /ge-Ae et (Footnotes Style): s ¥l # o & o 091 W i
I oD b IR I Igd [HAT ST & I USl & ireel 9N H IFHBT QR [qavor /Fid
< a1 ST 2| S9PT WISl I8 BIAT © fh UG Igd Y b R H A ATLIRT Bl Habl]
21 394 B S&UT &l Uga & fou ua 3w /dwr (Number) f&am Smar 2 |

IRV & forg,
qIe: oRT B TPh IS TR R ol & (daR-dHl-Sgd [HdT SIdl & S 949 & fagd A

o &1 91T (Body Text):
FAR (2014)' 7 2T HEF B A B WD B w0 H g9 fHar 2

grefewoft &1 T (Footnote):

1. AR 7T (2014). RAD AT U WU 975 WU Mge BR AR, aqel Fwpror,
ufeetss 918 991 ufeader= sfear 4 &Y &1 fafics, 98 facell, 110044, U Gv&T 2.
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&1 fagror ff Sl o & N ¢ ey o 2|

756 S&UT ® ¥ (Sources of References):
el eEserl a1 e ok # geaa: FEferiad |idl 9 SgRor g W 8-

(1).v=—ufF@¢ (Periodicals: Journals/Magzines/News Papers etc.):
A. sia (Journals): SHa § BY i@l &1 SEXvT fAfaRead & # far imar 8—

o@ & & 96 # (Body text)

#egfRerd S€xT /Parenthetical citation: (Grady et al., 2019)
PAIIHD 3530 [Narrative citation: Grady et al. (2019)

fIega SEvu &1 weu:
AG® BT M. (YBRE & a¥). g & AuG. ufFer w1 T, e (Volume). i sz

(Issue No.). st w&m (Range of Pages).
SHEE

Grady, J. S., Her, M., Moreno, G., Perez, C., &Yelinek, J. (2019). Emotions in
storybooks: A comparison of storybooks that represent ethnic and racial groups in
the United States. Psychology of Popular Media Culture, 8 (3), 207-217.

SWRIad 3=l # Volume No. 8 @arr Issue No. 3 7|

dre: (2).eFR 9@ &1 DOI no.ar URL No. STd 811 © a1 |a¥ 3id H $9dl 79 o ¢ |

DOI= Digital Object Identifier (f$fecat a¥%q ugamaadl): g4 3MeRi [d 3idl &1 falke
e BT © O §9ere W 9id @l ugar gAfad g 2

[N

(URL = Uniform Resource locator (¥¥%d |id fderd): 98 Aid &1 S9c3ic W Ul
BT 2|

Grady, J. S., Her, M., Moreno, G., Perez, C., &Yelinek, J. (2019). Emotions in
storybooks: A comparison of storybooks that represent ethnic and racial
groups in the United States. Psychology of Popular Media Culture, 8 (3),
207-217. https://doi.org/10.1037/ppm0000185

SR 3arexeT # https://doi.org/10.1037/ppm0000185 DOI # |

(b).afe o= <= (Article No.) s g a1 oo fawar (Page Range) @t <rg Article
Number ferar Sz | STERT & forg,

Jerrentrup, A., Mueller, T., Glowalla, U., Herder, M., Henrichs, N., Neubauer, A.,
& Schaefer, J. R. (2018). Teaching medicine with the help of “Dr.
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https://doi.org/10.1037/ppm0000185
https://doi.org/10.1037/ppm0000185

House.” PL0S ONE, 13 (3), Article e0193972.
https://doi.org/10.1371/journal.pone.0193972
SURIad Sereor # 0193972 Article No. 2

B. #7eiie (Magazine Article References): #7791 # BU o/@l &1 SExvT fAHferRaa
w7 ¥ far Smar 8-

o@ & =& 9 # (Body text)

#egfRerd S€xvT /Parenthetical citation:
(Lyons, 2009)

(Schaefer & Shapiro, 2019)
(Schulman, 2019)

DIIHD 3EXT /Narrative citation:
Lyons (2009)
Schaefer and Shapiro (2019)
Schulman (2019)

ey Sexu &1 wen:
dEgd BT AW, (YeRE B [AfY). o &1 WNe. F el wr 9™, i (Volume).
v = (Issue No.). o= = (Range of Pages).

SEISES

Lyons, D. (2009, June 15). Don’t ‘iTune’ us: It’s geeks versus writers. Guess
who’s winning. Newsweek, 153 (24), 27.
SWRIad 3=l # Volume No. 153 derr Issue No. 24 7|

dre: (a).3R gzt w1 DOl no.ar URL No. =1d 8lar & o a9 3fd § g9a! 39 <d © |
ITER0T & oy,

Schaefer, N. K., & Shapiro, B. (2019, September 6). New middle chapter in the
story of human evolution. Science, 365 (6457), 981-
982. https://doi.org/10.1126/science.aay3550

SWRIad IarexvT | https://doi.org/10.1126/science.aay3550 DOI z |

Schulman, M. (2019, September 9). Superfans: A love story. The New
Yorker. https://www.newyorker.com/magazine/2019/09/16/superfans-a-
love-story

SWRIGd Sarevvl # https://www.newyorker.com/magazine/2019/09/16/superfans-a-

love-story URL 2|

C. gararR—u3 (Newspaper article): S mER U3 # BU @l &1 SgevT f=feaRad w9
¥ fear wimar 28—
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https://doi.org/10.1371/journal.pone.0193972
https://doi.org/10.1126/science.aay3550
https://doi.org/10.1126/science.aay3550
https://www.newyorker.com/magazine/2019/09/16/superfans-a-love-story
https://www.newyorker.com/magazine/2019/09/16/superfans-a-love-story
https://www.newyorker.com/magazine/2019/09/16/superfans-a-love-story
https://www.newyorker.com/magazine/2019/09/16/superfans-a-love-story

o@ & & 9 # (Body text)

#eaRerd S€)vT /Parenthetical citation:
(Carey, 2019)
(Harlan, 2013)
(Stobbe, 2020)

PAIIHD 35301 [Narrative citation:
Carey (2019)
Harlan (2013)
Stobbe (2020)

e Sexv1 @1 e
dG® B M. (YereE B [AfY). kg BT e, FHRR—TF BT A
ord & fliic fafsar & fo U9 e don offvega fafsar & fog URL No. feam
ST & |

Ae: JATEIRYS BT A9 gelfold By & forar omar g1 oii— NEWYORK TIMES.
SHE

Carey, B. (2019, March 22). Can we get better at forgetting? The New York
Times. https://www.nytimes.com/2019/03/22/health/memory-forgetting-
psychology.html

SENG Serexyr  H  https://www.nytimes.com/2019/03/22/health/memory-

forgetting-psychology.html URL = |

Harlan, C. (2013, April 2). North Korea vows to restart shuttered nuclear reactor
that can make bomb-grade plutonium. The Washington Post, Al, A4,

SURIGT SaexeT # Al dem A4 IS AT & |

e Ife ofp dwr e dear 9o us e sJife Sude | 8l Al fawgd Sexv

frrferRad uaR 9 forad € |

GH B A, (YBRE DI ). TR BT D, FHARR—IF BT AH.

ISR & forg,

Stobbe, M. (2020, January 8). Cancer death rate in U.S. sees largest one-year
drop ever. Chicago Tribune.

(2). @ (Books): gaai # U i@l &1 Saxvl frfaRad wu # i mar 8-

a. @@® 3 fead (Authored Books):

ey SExvT &1 wWou:
AGd BT AW, (YR B dY). YD BT A1, (ARHROT GAT). YHIRG BT A Td

Jackson, L. M. (2019). The psychology of prejudice: From attitudes to social
action (2nd ed.). American Psychological Association.
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https://www.nytimes.com/2019/03/22/health/memory-forgetting-psychology.html
https://www.nytimes.com/2019/03/22/health/memory-forgetting-psychology.html
https://www.nytimes.com/2019/03/22/health/memory-forgetting-psychology.html
https://www.nytimes.com/2019/03/22/health/memory-forgetting-psychology.html

https://doi.org/10.1037/0000168-000

b. wwmfea fasard (Edited Books):
fIega SExu &1 weu:

AGEH BT AF. (FHIed) (YHIRM BT I9Y). TKIb BT M. (HRHROT &), YhRIh BT 4 Td

e (@), 3N # (Frrfed) @ srrg (Ed.) foar e g |

ga).wﬁamwaﬁaﬁﬁw%ﬁmﬁ(wﬁﬁ)aﬁw(Eds.)i%ﬂzntrnw
|

SEERT & oy,

Kesharwani, P. (Ed.). (2020). Nanotechnology based approaches for tuberculosis

treatment. Academic Press.

TdH ¥ 31 ATEd B @l Rerfa #-

Torino, G. C., Rivera, D. P., Capodilupo, C. M., Nadal, K. L., & Sue, D.
W.(Eds.). (2019). Microaggression theory: Influence and implications.
John Wiley & Sons. https://doi.org/10.1002/9781119466642

C. wified gwiai # g (Chapters in an Edited Book): wifed gwaai # BU
oGl BT S fAfaRad w9 # e smar g—

frega SEvT &1 we:

AGEH BT AM. (ISR BT qY). AR B M. HIGDH BT M. FHIed. J&IH BT 7.
UST AT, UdTeId &1 A U4 O,

e (@), o # (Frrfed) @ serg (Ed.) forar Sirar g

(@). Tb A S FHEd B8 o Reafa # [ # (Frrfed) @ sire (Eds.) forar siar

2|

ISR & forg,

Aron, L., Botella, M., & Lubart, T. (2019). Culinary arts: Talent and their
development. In R. F. Subotnik, P. Olszewski-Kubilius, & F. C. Worrell
(Eds.), The psychology of high performance: Developing human potential
into domain-specific talent (pp. 345-359). American Psychological
Association. https://doi.org/10.1037/0000120-016

(3).ufaas1(Reports):

a. e Hwr g1 efa ufadaes (Report by a Government Agency)
WHR G gRT i uftaesi &1 Sexvr fAfoRRad w0 § R mar 3—
faega Sexor &1 wHu:

AT BT M. (YHIRE T ay). gfagded o1 N, (Fhre |w@n). fa9nT &1 9. ua.
Are: (@). ufaed & il AreEd § BN W JAFelsd o |l <d 2 |
(@). uftraes &1 e gerfor i # foraa €

391


https://doi.org/10.1037/0000168-000
https://doi.org/10.1002/9781119466642
https://doi.org/10.1037/0000120-016

I’ & fery,

National Cancer Institute. (2019). Taking time: Support for people
withcancer (NIH Publication No. 18-2059). U.S. Department of Health
and Human Services, National Institutes of Health.

https://www.cancer.gov/publications/patient-education/takingtime.pdf

* Parenthetical citation: (National Cancer Institute, 2019)
* Narrative citation: National Cancer Institute (2019)

dle: I8l R Ufddes URgd HR drell AR |e &7 9M o@d &1 S8 q $Hal A1
AR Pl YHIRIP Bl STTE ferar S 2 |

b. afewmd ow® /@l grr frfd gfades  (Report with individual
author/s)

R @ ® /@D gRT ffa ufcaest &1 Sgror F=feRaa w9 & faar smar 8-
farega SEvu &1 weu:

AGD / GD] BT AW, (UBIRE BT a¥). Gfadad 1 e, (VBRI M), HAT BT A,
T,

e (@). ufded & R AT # B W SiFgd o <d 2|

(). gfcae &1 e gerferas »iF H forad 2|

(7). wfcrdes H& Sd 8 IR D! gfided & e & 918 dried | forad B |
I & forg,

Baral, P., Larsen, M., & Archer, M. (2019). Does money grow on trees?
Restoration financing in Southeast  Asia. Atlantic Council.
https://www.atlanticcouncil.org/in-depth-research-reports/report/does-money-
grow-on-trees-restoring-financing-in-southeast-asia/

Stuster, J., Adolf, J., Byrne, V., & Greene, M. (2018). Human exploration of
Mars: Preliminary lists of crew tasks (Report No. NASA/CR-2018-
220043). National Aeronautics and Space Administration.

https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.qov/20190001401.pdf

» Parenthetical citations: (Baral et al., 2019; Stuster et al., 2018)

* Narrative citations: Baral et al. (2019) and Stuster et al. (2018)
dre: Ife ufdaed He fean 81 ar uftaed & ¥fiie & a8 dIies d S foad ¢ |
3fd H waTerd BT A iRk URL forad €1
(4). w9 fasifia (Press Release):

U fasifeaal &1 Sexor fefofRaa wu & fear Sirar 28—
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https://www.cancer.gov/publications/patient-education/takingtime.pdf
https://www.atlanticcouncil.org/in-depth-research-reports/report/does-money-grow-on-trees-restoring-financing-in-southeast-asia/
https://www.atlanticcouncil.org/in-depth-research-reports/report/does-money-grow-on-trees-restoring-financing-in-southeast-asia/
https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20190001401.pdf

fIega SEvv &1 weu:

fasfta S o= arel wven Am. (fasfta Sy & &1 fafY). fasifiq & e, (99 fasfi).
T8 U=,

e (). fa=fig o1 fNde safore »H ¥ fowd 21

(). fasiftq & s & 98 dres + U9 A foraa €

(7). gfcrdes & IATAT ATEd § B WR 3id H AAersd ud forad 2 |

ISR & forg,

U.S. Food and Drug Administration. (2019, November 15). FDA approves first
contact lens indicated to slow the progression of nearsightedness in
children [Press release]. https://www.fda.gov/news-events/press-
announcements/fda-approves-first-contact-lens-indicated-slow-
progression-nearsightedness-children

* Parenthetical citation: (U.S. Food and Drug Administration, 2019)
* Narrative citation: U.S. Food and Drug Administration (2019)

Al « O A9t SR SR dTell AR BT 711 oikdd &l oiTg forad © |
. fagfta & Nde & 91g 91 Brod § U9 st forad €

(5). 9fmr /a9 (Seminar/Conference presentation)
AR /D6 § URqd e U3 &SGR0 Freferfad yeR 9 g Srr -
fawga S

TAGAl  JRMAT YRgadbatet @ AW (Grimd @1 FuiRd o). wuum @1 e,
(AR / BFhd T). HRIHA BT AN, ATSTH BT AH U U,

Evans, A. C., Jr., Garbarino, J., Bocanegra, E., Kinscherff, R. T., & Marquez-
Greene, N. (2019, August 8-11). Gun violence: An event on the power of
community [Conference presentation]. APA 2019 Convention, Chicago,
IL, United States. https://convention.apa.org/2019-video

o

(). 9= b7 M gerforad BE § forad g |

(@). TEU & AN & 98 IS DD H AAAR/HiFhd TR AU UK, U
TRfT: it gade; nfe forad € |

(¥7). SO & JTHRA ARTH H IuE B UR 3fd H 3ielrg Ul forad g |

 Parenthetical citation: (Evans et al., 2019)
* Narrative citation: Evans et al. (2019)

(6). yaifera fAder ar @ wewr (Published Dissertations or Theses):
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https://convention.apa.org/2019-video

YT feer a1 2T Ueel &1 IgRvT fA=feaRad yeR | faar Siar 8-

faeqa s

agd & 9 (a¥). usIRa MEg &1 e, (Vere ww@m). [Uefh ey @ yeR ud
HRAT BT AMH]. GBI Fdg o IyTeddl &I Fid gd uil.

qre:

(). IBIRIT e &1 Mdp serferaT »id d forad 21

(@). BT 4T & M¥FG S 91 BIST BIed § GG AT forad B |

(7). UBIE AT & 91€ g9l BIed H 6T & JHR R A BT 9 forad g | fag &
THR AR WA & M & 19 # 3rg R &1 o o €

(@). 99 @ YR IR IRAE & 9 96 699 & Aold SUALIdT & Ald H A
forar STaT B 1 UpIRE ey & RN "eH H Sudel W WR ST # ffHerrsd Ukl fored
21 MRd A M T figd. § B T IHIRG Y Y&E b Faiole AT 2 | SH avE o
ProQuest Dissertations & Theses Global vd UA Campus Repository varjjk 2
TR I ¢ |

(8). IHIRIT e & MR wreaw & SueTe 8 WR ofd # 3ifanss o forad € |

@). ®Ig W g I1 MY Y& T THIRT AT STl &8 o 998 Aaoi=d Aidi IR SUeied
Bl

JereN & for,

Kabir, J. M. (2016). Factors influencing customer satisfaction at a fast food
hamburger chain: The relationship between customer satisfaction and
customer loyalty (Publication No. 10169573) [Doctoral dissertation,
Wilmington University]. ProQuest Dissertations & Theses Global.

Miranda, C. (2019). Exploring the lived experiences of foster youth who obtained
graduate level degrees: Self-efficacy, resilience, and the impact on identity
development (Publication No. 27542827) [Doctoral dissertation,
Pepperdine University]. PQDT Open.

https://pagdtopen.proquest.com/doc/2309521814.htmI?EMT=AI

Zambrano-Vazquez, L. (2016). The interaction of state and trait worry on
response monitoring in those with worry and obsessive-compulsive
symptoms [Doctoral dissertation, University of Arizona]. UA Campus
Repository. https://repository.arizona.edu/handle/10150/620615

* Parenthetical citations: (Kabir, 2016; Miranda, 2019; Zambrano-Vazquez,
2016)

* Narrative citations: Kabir (2016), Miranda (2019), and Zambrano-Vazquez
(2016)
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(7). ¥ wgzaa (Data Set):

fgas Tvel & YT & Rafa & S9a AId &1 Sgrvr fAfalRaa adie 9 feam Smer g—

afe fgdas aHel & Ahad ol o (e, gfaded @ar d9-U) 9 fear &ar & a

I G0 H o @ 9Id BT 8 Ioeld PR & |

I FHDI BT Hhold AMESIG ®U ¥ SUAS FHe Tl 4 A fbar S g ar foxga

Sexvl fAEfeRed uaR & far Smar 8 —

qd ISl I M. (T9). TS Fead BT WP sciferd BiF 3 ( &I\ D Jga 9 ;

HERHRYT ) [FHP Y= |. AT BT A, Jelg U=l

ISR & forg,

O’Donohue, W. (2017). Content analysis of undergraduate psychology
textbooks (ICPSR 21600; Version V1) [Data set].
ICPSR. https://doi.org/10.3886/ICPSR36966.v1

dre: g8t ICPSR (Inter-university Consortium for political and Social Research) g
RN WX & oY 800 favaldenerdl &1 WHg & il ISiifad Ud AIoie 3edds & oy
3ifhS SUET BRI © | SHBT AT JHRBT H T |
dre: ugl, ICPSR 21600 Hwarers vz w=r (Numerical Identifier) 1

* Parenthetical citation: (O’'Donohue, 2017)

* Narrative citation: O’'Donohue (2017)

(8). g =gm fafear (YouTube video):
g eyg fafed ¥ Iy 7u sfwr &1 Sexor FrefoRad alie @ fbar oirer 2—

faegd g

Ipee &1 9. (RS smdie v & fifd). f[fsar &1 Wids sefes wi ¥ [RfsA]. g
<ga. 3iiFarge uwr/foie

ISR & forg,

Asian Boss. (2020, June 5). World’s leading vaccine expert fact-checks
COVID-19 vaccine conspiracy. Stay curious #22 [Video].
YouTube. https://www.youtube.com/watch?v=WQdLDMLIYIA

Harvard University. (2019, August 28). Soft robotic gripper for
jellyfish [Video].YouTube.
https://www.youtube.com/watch?v=quRoWTYfxMs

* Parenthetical citations: (Asian Boss, 2020; Harvard University,
2019)

* Narrative citations: Asian Boss (2020) and Harvard University
(2019)

(9). g <ga a9« (YouTube channel):

o~ (NN o q [N

3 €T od ¥ ol MY 3fer &1 SExT =faRad a¥ies & foam Sirar 2—
T%R\_'FTB?&TUT:
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https://doi.org/10.3886/ICPSR36966.v1
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A BT M. (. ). Roree— a9/ foe /fAfeaa anf}. [7 cg@ 29]. Te ura
o 9 oY, sisarsT war/ foie

ITER0T & oy,
APA Publishing Training. (n.d.). Home [YouTube channel]. YouTube. Retrieved
February 20, 2020, from https://www.youtube.com/user/PsycINFO/

Walker, A. (n.d.). Playlists [YouTube channel]. YouTube. Retrieved October 8,
2019, from https://www.youtube.com/user/DjWalkzz/playlists

* Parenthetical citations: (APA Publishing Training, n.d.; Walker, A. n.d.)
e Narrative citations: APA Publishing Training (n.d.) and Walker A. (n.d.)

757 |RiE (Summary):

T DS OIEGEH AU ok H T @D UG AR & gd faRed ARl &1 gant &R g
a9 97 el vd fRERet of Wl fAeRer Sexer & wu #F <or § ) W a7y & <1 9
JGa B & UsAll I o@dhi Ud fIaRe! B USI <A1 T TERT UISd] Bl Hfe |
ofvier g § oy vy & wRd Bp W oEat R RERet o1 faker A R war
ST TarT oRkg # T2 fhar a1 § iR o & favy ¥ 9T §

IET UG HelUy gl # IR gd R @ $s aie = # gl SH 9 APA
System waifers AHT T |

7.5.8 3T @ we (Questions for Exercise):

TENT I T T FHS 27

IGUT Pl Hed gy |

IEIT 3R Hed U Al § T 3R 77
IE & TG UBRI BT Iooid P |

7.5.9 SHART gwia /@i =t (Usefull Books/Bibliography):

T U Rg drR (2007). ARG Ty ufafd ea ofef¥nT Esw, A8
faeeti—110002.

Howbd =

Sf. M= A1 J@Sll, (2018). AN WM G AR, fddd UHRM SaER TR, faeetl—7

URE A1 G (1999). “IIIEUT U, ICH WHWHRU, TEdl FARIIV Il YT,
BRIed TS, RT3,

Al A Ud 6. FAR (2010). “Werrerd va gaAr fasm= Ess Ess Publication, New delhi,
110002.

ERFWT T (2016). "AMINGTG ey HI AR, Jad ufeddherd, SEQR, T feell, TR,
T[ATETel, PITHIT |
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75.1 9R=a (Introduction):

JS e gD | i 1 WAEGR Yo q81 BIaT © | AATT THH AEE-R=— & dras@ ST
wmﬁﬁwaﬁ%@wﬁﬁaﬁaﬁsﬁuzﬁﬁmﬁﬁéﬁﬁmandom
Variables) @ wvra +ff wfael 80 € o1 <9 afe & ?ﬁq H ST ST 2| g9 A
Wsﬁﬂtﬁrﬁaﬁmﬂﬂwzﬁﬁmaww it & | o9® SR oY & fAspui &1
ATHTRITHRT wﬂlﬂmﬁﬁ%ﬁﬂélﬁﬁﬁiﬁﬁﬂﬁﬁ?ﬁaiﬁﬁmmzuﬁw%m
TANT BT & | 399 gRRufeat & Frif3a fear ST Gadr & dom 9y & ardraRer B 8% Gy
Ud 8 S8l W Uk ST g7 ol Fdhdl & | e srur fafr ganmemmeret & fdg v
MG BT UHh A pY U BT 2 | SV 9 IMUGRIT & TShuT BT ATE=IBRT
far Simar 21 Ry e fIval & Yudrd et araraxer rerar &5 (Field-Work) #
fpar SITaT 21 Sad dRUT 396 fTepul ORI, 98T, 9 e & i y9d gsdr 21 &
o B B forw ve fafdre grdreRer BaT € S Y & fshut & Wi wRdr 21 S
Joolkg N B AR & w7 § fhar Sdm 2 |

e B AR BT Ioed B oF ¥ gEY S RAl BT HBIIaT 81T © Sl 39 9 FHfd
vl WR ST SR HRAT AR & | T TN Bl 39 AR /Il B R BRI B
TR fierar & | ey oy &) Jora H guR Bl © |

752 ¥ & WA (Limitations of Research):

g (Limitations): & @5 @1 td AMT Bkl g1 S RE W UG deqd
GRATSTA—brAl B W o AH¢ Bl &1 I AN Ae—as B Aie, ufdest A @
Y, SrqeiRes AIA, gadl &1 SFGUReId, 1 I9d gRT Teld o <1, SMerdrd H
TART &1 T AiRkege! fAftr @ el & A1 | addt & 9, oTYd vl d @ ufd
HHUO H HH 3T B PHROT U B €| W B B UROMAT DI AHRIGROT PR A
Uge $9 AHRI Pl Ieeid HR <1 A1MRY |

TS fae Rva & uert & FefaRad Wt e &
7.5.2.(i). srmas &= @1 d (Limitations of Study Area):

Ao s @ eued fasdl Ry Hrmferes AT & srid fy oI € | O & Sl
T AEATIDAR & ATAR Wb &= g1 AT BICT 8 Fehdl © | I&BR0 & oy, ¥Rd A
STIOET TSR WX OR fhar T 2 | ikd rfaRad 3= Hvrﬁaﬁ ®I faery glaem < &
foTg T TRBN 37T | AHINTS T SRR SIRTOET R © | ARTH &1 Ffiadheldl & HIRT
HES BT EY qHEN B JETAT BT B 0 el TR W B fpar o ¥ g awE
W faeprags, gferd AT &3, =g yargd, I b, are, [l hd, udre e & oty
W%QW%%?W%@%HH%W%W%%WWW%W
R Tsdl 2| SAfIY MEMIh MDA J e frepst @ of B AN Bl T ST
ATATRIGRUT B T 57 A3 BT Seoid HRAT a1y |

7.5.2. (ii). srmg= sy o W (Limitations of Study Period):

JARTS AT D A & ) O & Fsput W) oywrg gedr 2| uRads udhd @1 e 7
ISR & o0 A= oA o eR | 918R SITR B $HRA Tl AT Jd—AI8RI R 3709 BR
M S & | ST, T a1 e & Al # gRRIf el orelT 8t 21 33 @RE JEaTd
3R wifdrer @1 aRRefer At fT Bt ¥ 1 wrpfde smuerel @1 gatg @t ER N P9 E
SITAT | SaERv & folU 2019—21 @ BRI H8MRNI & SRIF dlbSS & BN AfTHr
AT anfdfe TTfafafert ou ug Y off veg adwE # fIR ¥ gedl W de smft B
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Al & ATAR WMHGRT P U Hecdqul AW I8 A1 © & Muerd & fou fbaa awa
feaiRa fear war 1 fell fov w89 o o1 & folv vt 99y & Maeadhdr sl ©
STafdh Idel JeTId HH Iag | B fHAT 1 Ahdl 2| S’ & forv favafdeneaa #§ dioa.
S (Ph. D) &1 @ SRM 9™ &)+ & forg urn: 4 oy &1 989 &ar Sar § Safd a4
& IR URISHT BRI & U b o9 T9 a1 Sar 81 & & SRIF IRATSAT Bl
BT Igaed el # eieerd @ 991 [(eRd &A1 g1 § wdfd digd. 81 & SRE fhy
T AEERT B STANTT BRI B S0 dRE 9 HHMAAT A7 RIE A1 icudifeld 3R
Seaiield Sgawdl @ gfd & g areq afdy ik el afer & wgdsr a2 |

IWRIFT RN A MIBR B J@fy w1 I & eyl ) fafdee gvg gsar g St 9y &
forepyt @1 Hddifored ddr o WfAd Bl 2 |

7.5.2. (iii). soe¢ @1 9 (Limitations of Budget):

ey ff e @ fou emdfed doic @f W WEl Bl 81 BF duic § AP WR B
BN T~ HRAT TRF T8l & Uil © | SQBRU & oI 519 YR ARBR 10 I8 H Udh
IR STTUFT BRI © a9 QIR & ReTdh] 3R oI Bridhdiall ol ofF T Td) &H IR
2 39 TRE & UG I o] wU F BT B AT BT FT HRAT TSIT| ST RS |
Ugrs & oA fhU M didl Ngdral & U goic &7 dis Urae= 9 fhU S9 & SR
faemefl ggd & Aagl e q WS T~ R 8 | 99 W 9 g b qre A1 gD
H Ho Ffe BN B FIEAY 941 I B |

7.5.2. (iv). ufaest a1 ¢ (Limitations of Sample): faf=1r &Roll & 9% ARIHRI
® oIy q9Y &1 3euTT BRAT GG T8l B g U H wgdrd @ forg ufesl o1 gHE
fpar Smar & | ufieel & gAE § oRg |eEr R)ad R A 8 JfT W B FSIE a9
e | ufieel & o wewyel dmN FEfoiad 8-

(i). vfcrest === &1 (A & I8 egerl & for <a ufdaee Y Je9 Suygad &l & |
WR=] Ps HRUN ¥ 3 yfcredd AR &1 ganT fhar Srar 21 s dRer a wrd @
ToTerT YT Bl & |

(ii). vfrest & M®HR &1 vl 9 8FT| 980 BICT A1 984 d MHR & Uee & YA &
BIROT Y 2N HTF BT Iradr T Bl 7 |

(iii). fdest @ foQ =R ED BT SUSE T BT Jqal LaD! FRI TeAd a1 6
IS BT I[OTdT BT AT B B |

(vi). gfcrest &1 q9g &1 GiifEed 9 HRA1| U 310 Ufasl & ol SHe! a9y &1 i
BIFT 3Tgege BT © | gl fbel SRl A gfcrasl § 99 & @ o1 ST 3rqura H 7 81
MY B fTspy g dRE I YyIfdd 8 Sl € |

7.5.2. (V). JFEROTRIT / ATITSil @ g (Limitations of
Concepts/Assumpptions):

afoe a9 @ SueR] 9gd Wl STauRvel / "arsi R R exd 71 o H Al 3
AT A& T8 Bl € A1 e & ey geifad g € | SeTERel & forg afe g A
od € fo Aftard usl axdl & o d SR oM 9 H SH@ IRIER &9 Bl 7| IR
qIETd | B BH HRIGR] BT By gE-T BRUT AT 8 Ahdl & | IRV & oy gedl
3URTEI T3 & HRUT T ATV BR ¥ 18R TP BH PR H BRIl o |
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7.5.2. (vi). a1 @ W (Limitations of Data): sl & foflu Sugad dwai @l
SudteEdl 9 89 & BRY N MEGR @ IuEar ywifad Bkt 2| SeRy & foy &
fBIHS FHDI DI T8 YUIHD FHDI H B IAMT USdl © Al g9 [AuRIG UTHD
FHPI DI SHTE JABIHD AHDI F B o[l USdl & | P B FHPI DI ueTend
(Missing Data) @1 w91 +ff il & | &9 & F¥dl & 919 qaeiRd A & e &
B © | WHPI b U 6T § IuAR 7 B B A FARIT AW 2| o AW BRI A
DT B G o B & forg o < 9= ol €

7.5.2. (vii). wifegen faftrat & ¢ (Limitations of Statistical Methods): wiReran
aﬁﬁf@mﬂwlwdlzﬁ|<1Q|ﬂ|waﬂmﬁagﬁﬁ§|ﬁﬁ©maﬁﬂﬁw®ﬂé’rwﬁﬂmé?ﬁ%‘
TR faRre sz H 9D AABE BT DI FREFT g1 I8! 8 | &R0 & oy Al fodl
Sfqex gRT fhy T MR &7 NI Bl W 3 3 UG MRS 3%l &Il &
R U8 97 AF MWIA & I1€ AUY A & IRAHS 8 DI Sfarddr el 2 |

S IRE ¥ URSHARI BT Sifd @ IRM &I a8 dl JfSAT B B FWET I8l 2 Yo
gepR B Fe (Type One Error) T g ver &1 Fie (Type Two Error). ¥ =i
FfAT Mo § g9 UPR A WA B8Rl § b UIH UBR &I J& I $F &)+ R fgad
UHR P FfS B AEET 96 ST 2 | A I SFl T g & UREOR R faem 4 afsha
e 2| WiRIDH! B T8 BAAT & HROT 3HD! JoT FARd 36 W BT ol 2| fuedt A
T8l TP Hel © b 36 dF a8 @ 81 @ 3[O, Aha 30 AR ARD] |

7.5.2. (viii). =hemeff & ¢ (Limitations of Researcher): s # wieneff & =,
I ST IR uRsMm &1 H1%! A5 grar = | Jfe rmedl wuer # Rfdredr a1 dmoRarg!
RAAT T T MBI BT GROMA ffavaa=rg & Sirar © | enemeft gr1 fA=faRaa wafaat &
ST Fahd) 28—

(i). gfaarse ufiest &1 g9 |

(ii). wH®l @1 o1fa e game (Manipulation of Data) |
(iii). fodr garrs | JRad 8T |

(iv). %87 & S TR |

(V). SR &SN BT Adhed AT |

7.5.2. (ix). &fdw d=m¢ ( Random Limitations): aam araenfat o &k fafr qda
MIGR H b dEacE FB FeAl W AEHA Tl 3@ wWe o FeA @ dm Ffe
(Random Error) @&d g 39 g &I Al 89 & F=1a 91 & & R0 H 5
g | BTeAfd g Q9 Ui U gE & fJuRd il © S U §ER & U4 dl FATK R o
=

7.5.3. 9riwr (Summary):

U T BRI DI AU W B HIHAT 1dr WA Bl & | 9 BRor oYy & shul @1
AATATBROT BRAT T S eI & | s @ R oy & forw ura: warTeren fafr o
JANT Bir 21 a8 uRRefadt o1 Fafya fear o dedr @ denm W & draraReT Bl Y
IHI U B S8l TR Udh ST 9T ST 9hal & | e drRor fafi= garrermersh # feu 7o
TG BT Th FAF by YT 8T 2 | SAfIV 39 Al & fspul &1 Fm=aieRor fhar
AT B WRe] AEIoie Aval & weerd el drareaxer sreEr &3 (Field-Work) # b
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ST € 1 I BRT 39e st R werE, 9wy, o onfe T ¥ UvTg gsdr g1 8% Y
WE%WQEBWWW%‘@W?WWWMdW%I%ﬂW Soold
oM B ARl B Wy H fHar Srar 2

7.5.3. sram & we= (Questions for Exercise):

Iy BT AR W MY T AEe 27
2. MY P A= TR BT Sooikg B |
3. I B HAHRN BT ool Rl HRAT ATf/U?
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