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1.1 J&q1aAT (Introduction)

HATST & STaq | HifeTsh! F7 9gd Agd gl gl T+ HIH g9 [AfHe T &
AHST | TTATad & gId g AT T SAHST AT TANT FHeh JIT <(h (A # (&S THT THL ®
oty AT &9 g 99 T gER #Xd 99T g9t 9 weAr 47 6 AT e F e oA
AT FTHTTA: SAihe &l T & gid §- ATATHF (quantitative) 3T o= (qualitative)
H AT AT THEATAT T THTHTH = &l THIL  AHST T TANT FiLeh dga? =g o §
TAT B gl AT TST 0T <A ST | Fgl A7 Fgl AT [T SATH-3TASTT | FIeTeht A7
TART AT FaT Bl

1.2 32<F (Objectives)

TH THTS o AT & 918 3T
v AT o T F o ol
v Tty it fafesr aRearost s aw=e | e g
v FiTeThT & Hg<a AT ITATRAT F a1 H Fa7Td gl
v Fifeet i H TSt v S T
v Fifeaht T T LT ATl & qrf=rd gr T

1.3 Hifegeht &1 3 (Meaning of Statistics)

Tt oTe Afed WTUT % ‘Status’, AT TSI AT & ‘Statista’ 9z & foram T
S| FifeTet FT enfeas 7 Frar g- HEATHA ¥ HAtaq A AT A=A FifeTh gy ®7
ATETHS (quantitative) ST & Hahad, IO T T § datad g1 i,
AT, THTSTLATE, TS(IHATGT ST g g &= § o IRt FT ITART AT Srar gl
Statistics 9Ts% FT TN HATIH S0 &g Taprge ga=ara (Gottfried Achenwall) 7 9
1749 ¥ TRT oT| Tvg T HT STHETAT ST Fgl S1aT 2l

AE-TAAT it fRET oft omar & Satea Aiwel & ATAcH® ®F H Hhierd A Teqd
T, IART IATAS AT FIA T 399 Thq0l Fohy Fahras it Bramet w1 &feEg
FLTAT FITETHT o AT (AT 1T 2l

1.4 gifewdt i R (Definition of Statistics)

faferer gt grr aiferdr it srert-aenT a3 T 81 AT F AgET
T 9168 T TIRT &I €9 H &1 TR H AR § AT 1T ¢ - Sga=d Ud ThHhaad |l

Jgaa_ § zaar At T [ 32w ¥ wEEa 71 gwfoa A tdwet |
BIAT & STt Uehaad § o 9 gifeqsha @ (Statistical Science) & grar g &+
AFET F HhAd, TEQATHLOT, a0 afe "ireTsnty fafeat (Statistical Methods) =T
T AT STAT 81 T AF(R0T o STYTT U AT i TILATITSAT T &T av1 | ier AT
TR -

THIIT €7 F

Jgaaq T H
Hiﬁmﬁraﬁtrﬁw{ { RS DA Ca ]

sy fes geehtor
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1.4.1 Sga99 & &9 # Fifeqh F qimar (Definition of Statistics in Plural

Sense)

TgaaT €T § FiAET 053 HT AT AHATHE AHST H AT gl STH- STA0ET &
Atehe, TordT TfFes H OStieha (et 1 9wt snte) =0 3«1 § &t gt g aitershr
&1 9 =9 § qivari o = 2-

TS (Bowley) & STHTR, “GIfRIHT FT ST JIqAUTT ¥ 3T F9rT 7 e
7T F aHgl & & T vH-ga% & qa197 &7 § g 3T F7d §/ (Statistics are numerical
statement of facts in any department of enquiry placed in relation fo each other.)”

o7 ST F7<Te7 (Yule and Kendall) # a2, “TIeq#1 & §HIRT ST UF G&ITcq%
T & § 5T UF ST T dF F°F FI0T @ y9riaa giar §1 (By statistics we mean
quantitative data affected to a market extent by multiplicity of causes.)”

w. &faee (H. Secrist) & 9s31 H, “G71eq#l @ §HRT 7 771 % 39 95 & & ol
oF TS AT TF F7F FRUNT G IWIRT 519§, deqTE F ©F § 7@ F1d &, fATH T IT
HAATT YT ¥ UF 31+ @< % #1 J7d1 &, s {7 157 359q1 & A7 #7995 T H
TFHAT 397 F1aT § UF uF-ga8 § darda &9 § gegad 397 Sar g1 (By statistics we
mean aggregate of facts affected to a market extent by multiplicity of causes,
numerically expressed, enumerated or estimated according fo a reasonable
standards of accuracy collected in a systematic manner for a predetermined purpose

and placed in relation to each other.)”

142 THa=T & &9 § gifegsr Hir greamr (Definition of Statistics in

Singular Sense)

UFHAAT o TF H AT AT AT qIeqenta (ATe@T & 9= | grar gl qieTent &
fAdaw s &t 3@a gu =9 ast & st v ar Suehivwt § i fhar s awar 8-
TIEITA GTEah 0T T SATe[feah greahio|
A. TGIIRT gT8=IOT (Traditional Approach)

TIEIIIT GTSAI0T o AR |ieaehl sl difeaenia fafeat 1 steqae f&ram st gl

TH G &l RATITU Hh0T (narrow) ATHT STTAT g1 39 IO & e 9 |l 6l

F T THeAraT 5 -
TS (Bowley) 7 e ¥ =7 & |ifearey A A w & wivaTio i &

1. “GIeTFT TS FT (@577 §1 (Statistics is the science of counting.)”

2. “qIfeq#1 F1 3T &T G F7eqT F7 [F777 F&T 7T TFaT &1 (Statistics may rightly
be called the science of averages.)”

3. “Gifeq#1 ag 3517 & 51 GraTioas FTeT F1 T HI7F odq% T¥1 &1 F7 JT97

#dAT 81 (Statistics is the science of measurement of the social organism,

regarded as a whole, in all its manifestations.)”
ggefl TRATIT | AT T TOET F2d 0 fofer qarar 747 § At Fifeaent shae
TUET T &l SIHT Tg! gl THH G ua seqaiseor et &ty &1 srama famrs ar
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21 THT TR fReffr afvaro # aifersht &r Aqredt 7 fAse wgr 4w § Sath o d qredt
& Srfate<n ggaad, Auwar, safewor, gaeis arte At w1 s oft gar g1 gdT
RCATT § FIFeTht &7 & Ao ¥ Ieht arTior raret a& gf HifHa fBhar @ g
Ui AqAE q9T § HieEsEr &7 I9AN Siae s, daie faem, feremer,
rfercaremer sfa & AT grar 81 a1Ser (Bowley) T oI T 3 g T “grfeq#i 7 ar
T TST-3TT #1 TF 9I7@T 717 § Sk 7 §1 78 (31 @ar7 aw difaad §1”

FiFged U sised (Croxton and Cowden) & AR, "F&ITHF 7241 # GFI7,
JEqAIF, [FFTI ST [Adw7 1 qifeq# FgT T GFar &/ (Statistics may be defined

as collection, presentation, analysis and interpretation of numerical data)”

B. strggf= gfs=rer (Modern Approach)

syt giearror i afvaromd = (broad) & ve e fafesr fAfemt i aftafea
T T 21 =9 RIS Fg THE TR 8-

grfere Td Weed (Wallis and Roberts) & s, “@7feq#1 7a4l #7 t# 945 &
forers sfAteraar #1 TRIEITA9T § Figaargor (R [ 3T ST @31 (Statistics is a body
of methods for making wise decision in the face of uncertainty.)”

A-FA-91% (Ya-Lun-Chau) * 9=, “Gifeq#1 [Rug7 # g% [Afr § fGaq
TEITHF Sfipel UF 79T #F1 T THEHT 3 e 9 sl 1aqar #1 afa 7 [T faw

5T 81 (Statistics is a method of decision making in the face of uncertainty on the

basis of numerical data and calculated risks.)”

A= ATfa (Lawrence Lapin) ¥ 9tsat ®, “@ifeg#1 0d1 Gfda va fAgr=it #r
THE & [rG#7T JIIT G&ITcqF FATV 93 7Y 1397 7a7 § Fai= dfqrzEfaar #1 a7 7
Rf faram siraT g1 (Statistics is a body of methods and theory that is applied to

numerical evidences when making inferences in the face of uncertainty.)”

qifersht it s grewrr fit aarrst § =9 ara 9% aqtgT aq oo w@r g &
Titersr Afeer et va gt @ aqg g S afAtataar & fafa 5 a5t Fo
et Ud Aol Mo & 9efaT 2|

ST TRCATITSAN T LTI T % 918 Tg Fgl AT gaar g A i fFgmEr =
TqIEAET AT SAT-3AT TATITE T 5 SEH g AT afeATT a9 Idiq Tgi gt gl
Tifereht St At IR T STeqT= Fd & 978 ARy & €9 | Tg Fgl AT 8-

“GIeT#1 3317 FIX FeT F141 8, 1 777 IT AFGETT F (391 A1 &7 7 [T 3897 &
T #raTeH® Siwel & aFad, Teqdiad, [@E99r i g@aiqarT 7 93 [Agr=il tq
RfEFT & g3 a1 I3 & daid9a g, [orad giaramaar #1 feafa 7 2iq g7 [Ra#sga
Ao foar s a#1”

1.5 wifegdt ug srfame F ey g9« (Relationship between Statistics

and Economics)

TTHI FTA § TN AT AFATH o S Fls Gag Al 9T, F(1h 7 af srIeme, T
g it fauT aar stfes e gem om dfe Jifeasia Stwet &7 TIR TS ah
ZEFT | e FFaT Srar oM entw Graret @ Sefad stemmw & Fwe Ay
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FAFIT § AThel F Hheld U Hqifeght ) T TR ggq «@m Faar a9 § Gt off
ATAF sAihel Hl ATEAT FA & (70 HeheAd, TEQA TR T Ieh (F9[007 H Fifemeht Afert
T SATEr AR TohAT SITAT 81 AT STT9TE & TTSR0T o (o7 |qieehl &7 TTRT Af=ar g
AT 8| THIT FgT VAT & TF, “Sror @77 qrfeq#1 #1 agraar  sreme &7 J17 FERT 51

9. ATeTe (Prof. Marshall) STt & #Hg<a F1 aaTd gU Fgd ¢ 1% "dies 7 [d7% §
foa7a g9% sreferrelt #1 wifa g7t i §= 711 7=t §1(Statistics are the straw out of

which |, like every other economist, have to make the bricks.)” a1 st Faw =41

3¢ TATT FLA o ToIT qifeaeht &7 A Aaeds g1 Aol TH9Te & oA iy &= o
TIETRT T TANT ATARTIEF T2dm AT W7 g1 FAH- i Aadr w7 I A= & o
AT g1 ST |18 2l

AFATH F ALTTT FT AETHT TUTAT, TS T ¥, TAGEAT =g, T FF o017,
STATRaT gra F=H, "o (Malthus) &1 saeeaT g sfe g+t FH=mt & qfe & o
TAT T TTSIHRIOT o [T AT T TIRT AT gl THT MG a7 Fage aAl 9t
& ToT0 STfermalT &7 |l i Gradr a1 a9T gl

FtoTe § Fifereht T TRt 9aaaw I & (Gregory King) 7 gl ordTeat §
| Zeai et Y B wd g % a1 dae A T o€ ¥ forg ateEey 7 s
AT THH TATT 1997 9raTeat § o= (Jevons), A&AT (Lesly) amf srforrfarat & q=m 20
oraTeal H T8t (Marshall), F=T (Keynes), 9T (Pareto) smfe & ®ifeashr &1 ST
o wiRrg srfomslt S (Jevons) 7 AT il STFeme § ITATRIAT aaTd g¢ Fgl & &
"F T TG TIAAT % 57 Fq [ FIICq#T FaTeqT F1 17 F 39 9] 3G F471 &1 Ty
#T QU (3317 777 & TF 777 597 qTeT 51"

TG deararEt fede (Tippett) sriomer # it & "g<d &l aqTd gU Fgd & 4
"TF [} OFT §1 7T § (& [1asmeran # oy (@9 1R Rgr=aan=al # 5T q 7
TEHY GICTFT TTNTATATIH & 91T & G FH7C S [T forqg FF:1< FHas qo7 7907
FESTTT TIITRrTeTsil & 97 & 817 ATATH § HIeTH FT STAaedT fgTed derme § it
& YANT T T AA AT 3G gl HIEAH 7 SIAE sl LT ATTAF FAT & reqq= =T e
FATAT o @I 6T g ST & & U SAEEAT Jig T@RIuGi 8% 8 ghal gl T8
srfafes AT &1 =, snfee A & Bt Rgia e sefamesr § giferdt & agd T3amT
& ITELT 2l

STAATH & FANT g U 90 AT srffafa (Econometrics) FT ST gar foreeh sfasia
HTRET TAT 0T 6 TANT & AT AT 6T = dr ST g1 59 60T 7 967 329T T8 &
T gifeTsht i1 TIeTe F &F H AT9F ATagNew Ua ITANT ST AT ATZT| ATH
PRaTell #T A9 @ QEIATE #d H =9 fOuT & aa gfaeai (Models), ST
(Equations) T& ®e=T (Functions) FT ITANT AT ST4T 21

1.6 ¥ifeTht F1 7g<a (Importance of Statistics)

1. | JemE (Public Administration) : @1 SeTET F AT® €9 § T % (00
T T | I T AT ITANT 6T STAT BT 81 TR aoie, Taterd a9 e
ANTTHT a9 & SATHATT & ST U2 g ST STl gl SAEedT, T A, IcaTad,
AATA-AATT s & SRS Mg 9 Bf Jg aF T Smar g B forer, afawer
(Defence), Ty, Ufiaegd arfs 9% fohaar =9 foam smoy soe sfafew 30 &
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gt g AR U Gt § AUsqT w7 w9 Fe & forg off At atwet &
TR FoFAT STTaT 2

2. st RS (Economic Planning) : et off 2ot & sirfeer faarsrr o Hife Mrerfzor
H Fgt IUTsd THTLHT, TATH T THEAT U ATALTRKATA F Ha(erd AITETh T et 6T
AATHAT gIadl gl SAHS 6 AT IT gI ACTRTATT T dTHRIAT AE@eTHhaTal Ug
THEATHA AT AT H TEHT AFATEAT | qe7 7 0 1 § TF q&7 T g ST4h
=it S9TedT % A @MU SATd gl AT i ST FT Jodisd & | o
Tt fate= &1 g7 =T R Srar 2

3. e (Economics) : AAUTE F idd THEATAT FT FeATT Fed § HAITAT
HEAqu SHET ATl 81 AIeTaeIT & TAF oF & AwSi Al qodT, ATl Ud
JTGET AT AT FLA H FIEThT AT FT ATFITRAT 2T g1 IITELU F o1 STANT
AFST F AL T ARM 6 S(ad &L, ITANT TFT A T9q MfE F a1 T AqA@™
FTTET A g1 91T g1 SATARTIE TATE o & § T ISR, YET-Fhitd St o7+
s FEEATS F ALATT JAT HATYTH § (el & GobverT Ug fFgwor &t swaegsar
2T 21

4. ifafy (Econometric) : affemsht wa wrfordiar fafeat &1 ITART F3d g0 erfams %
fafersr Rrgiat & fRgor seifafa % siasta frar stmar 21 78 a9 W O g &
Tl ZIT AITATT F T ATSTHT siiehs SUTse FXATT ST 8 AThe qIeTehl &g
AT TR o Haell T /99 A5l 6T Toha 1|

4. FTELTT F1aT § (In Research Work) : adATT T80T § ToI& &7 & 64T Hd §
TIEAhT T ITANT IIH SAALTF gl AT gl FIEThT T STTRT SATHATARAT ZIT SAHSl
& TEqaRer e fFrgwr sfe § FRar Srar g e S8 o9+ sterae & forw a8t fAewd
Mea # #eg Hadt g1 S8 SAihanl § Seedr § Haied qaery |, arosT |
FEgAr it G- AT A= | "Efq aqEd™ o TAT| |itersnr & o
AT TR UF SATCATAT gl GFhdT § FFI1eh Ig AHel Hl GHAT UF 399 Hohy
TRt T IThaT &1 T9TET F9TaT 2|

5. ST < FT0T | (In Trade and Commerce) : ATITE T& AT | Hi st T
TANT IFE 0 o9 # Agcaqul SIHET M¥1ar g1 g SAGATas @9adl il a1 6
AT I il THAT UF 30T @G0T F3d § 38 HLAl gl T8 IAT&l sl 7T T
i, AT T T FIE 0T TFAT, AT Aehl, STHAITHT 0l ATHE TS I THAT
TE TAHT (AT FEA F FIETRT T ITANT F (Hahrer T el gRT Icq78 0F &ar
el A (marketing) TOTHITT a9Ts SITAT & R SATITE §316 o9+ Heia
TEAT T ITH il H A6A 210 gl TTX SATATL HT FTHTT AT g1 TAT q7 IAHT gIie 2l
TRl gl T [0 AT TF ATM0ST § Al & e 9T Tgl AT FT g1
ATTTF BIAT g STIToh FITETT ! HIR & g 99 Bl

1.7 Gifewdht FF Hurd (Limitations of Statistics)

ST adATT THT | HIeTehl w1 agd AT Aged g Tirq ol Al T AU gl
T £ Fo T e et 2-
1. FFT HTATHS Arhet &1 77I9 (Study of quantitative data only)
AT H A Ival Awe! AT AATA AT S1a7 & Srehr Armens &9 § =7
STT T g I o forw ot =i=e T o, SATs, 9ad, TRaw & qaedi i 9edr
AT | FITeThT H U Sl FT AT TAT Al § gIAl(eh TUTHT AFS] Al AT

5ohTS 1 wiftaeht Page 6
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TEATHS €9 H The Fh ALTTT HLAT GAT g S0 o {0, TS il FEATHF
& H AT A1 ST ThaT TLeq AN %0l T T STAF-5q% AT AT Fideh TAT T
SATATT AT ST T gl THT Th1< Tohelt Hees § ATAitha fraAr<=i &7 aifge wa<
LT H YTH 1 ST I ATT FohaT ST Tahd T g

2. FEAA g HAT At 7€t 81 (It is not the only method for study.)

asft 97 F AT AAT THT T HEATU FATH Bl ¢ ¥ aAiehe ATATHE &7 |
YT Tel gid AT el Tgfd I[OmTed gidt g1 S FoReT 3o § y=forg dfa-Rars
TUITCH TG g1 TH TR & TOITcH SAhST wT TINT AITeTeh! T 49T Tel gl o
Rt T9eaT & egaw § §ifeweanl gf URAT At a8l g1 wieded ud dised
(Croxton and Cowden) & 99X, “9g 787 17 @47 957 1 qifeq#1 f&fa &
FTGETT F14 F JIIT #1577 a7t TFarT (3 8, 7 &1 ger [3fer 71 53% %< #1
TFHET FT GITTH 5T THHAT 15T

3. ATfeH T F AT&F Hgea (More importance to group study)
Tifersht § argfe® Teqa= % G 9T ATACHS el il AT9F Aged (&7 J1ar 2l
Iareeor & form, foreft Sor it wiar =af~e s ;i1 e o forw 39 3or & a9y sxfe fir
AT FT SIS FT ARAT 0l AT § AT 347 a7 8 oiq T8 et =afxr (e a7
FHIY) FT AT AT FT A7 TATH THE Hl {0 FH T&(9T Far gl ofa:
Titerehy fAewd § srimra fFawarsti 1 s "g<a dgi <31 7T 2

4. giterhra e Faw fdwrer ©d sfaa €7 F &7 ggr gid 8l (Statistical Laws are
true only in the Long runand on average.)
o= o Maw a9t afFufas § 999 5d g1 S ety & [HIH & TIa Td®
Feq IS8 FUT AT AT ST SATAT § Tad Il 6l A< A= Rt gl I8 Ha9 a8t
2T 9 FHE €9 H A0 2IAT g 9iq diregant & 7w o= F=mt it aig a«@r
TR AT & F99 €T § A6 T8l gid gl At & Fa9 e areara ua e q
] H THET UL &1 Tal 3Id gl ST & o7 e g7 #13 &l U a1 I\1d ¢ ar =ra
(head) 3T U< (trail) o= T STHHHaT et (%) AT g1 99 g9 &g &l 20 I
YA g AT g1 TohaT g 15 a1 f=d v &fiw 5 9% 9 o0 uiq 1o g9 IHT &g &l
10,000 ST 3T 9% =A@ 3T 92 " 6T AT T et (V) il =i ¥
AT 3T TR I AATAAT ST (V2) o Hhe gial STt

5. fafere s it sraeswwRar (Specific knowledge required)
Hiferht § zegr 3w U siRet & st afvome ke foro s o = fEfore
ST Ta SI9d gIAT AT gIaT gl Uk SATAT SAT<h GIXT ol AHES| T Al qiieh o
THET FA o ATE SAKT (AU FT ITH Haf Fohy Fahrer a7 699 )| FfS var a1
BT AT T8 AT 4 Fig T Torq afone fAere it srfas S9maer a1 s g

1.8 Hifeasht i AT AT (Basic Concepts of Statistics)
qifer=t T @ A Aqgony [ 2-

1.8.1 97 (Universe or Population)

FEAT & fore fefte & = a9t TRt {9 a1 § SRt TR wAT g
2, 997 (Universe or population) Fg«TdT 1

5ohTS 1 wiftaeht Page 7
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e"aW (Hamburg) ¥ 38T, “TF GIeq#Iq Jqaen & Faia i+ ard qal
FYAT TAT F GO GHg H1 TAT F57 &1 (A universe of population consists of the
fotal collection of items or element that fall within the slope of statistical

investigation.)”

g9 wd w1 (Simpson and Kafka) & siqEme, ‘@wy ¥ e et
ATEATT & 6T GHT THISAT % THg FT G977 Fgd 5| (A universe or population may
be defined as an aggregate of items possessing a common trait or traits.) ”
THY T &7 AT 9L FrATiorg 6T ST aehdT 8-
1. HEAT L1207 3 ST 9¥ 2. Aeacd & AT 9

)
—< i
=T Ay &
ATYTL 9T
—< oMt

arfeaca F e
q7
—< EARRIEED
———/

1. Tt fRETTr & e ox g9 A THE F B &

&7, Hif%a g9 (Finite Population): U# w31 fSreeht gahteai it @ear [Mfsra gt @
U TAhT AUET FT qET G99 gram g, ST THT FgATd gl IITEL0 oI,
SACEUE H{h T faamad § Usiishd (QUeATr=iat i Jeam|

. it g9 (Infinite Population): T T8 fSraeht et TaRTedl it AT statard
BIAT g TIAT ST UMAT T ITAT H9F Al gIaTl, TEHTHT THT FgaATd gl I
& Torw, serter ® QTR0 St T, R U 9% IUsd U= i HEAT ATfal

2. sfRae (Existence) & g q< ot F9Y I TFR F B 8.

&1, greatas 997 (Real or Existant Population): T& 7931 et @+t et 219
I7 qq &7 H F=@me gt g, aredias 980T Fgardl gl Sargur & forw, fret
AT § ATHITha forearri= it 5eam

. Freutas a1 dgifas T80T (Hypothetical/ Theoretical Population): = TH3r S

TS | AT G & H (A=A 721 21d 2§ U St Shreat it Fefer Fear i S
TRAT g1 IITELT o ToIT, qTET el 92 1 | 6 Tk Tohe( T HT T T AT

A
:
DAGAAY

5T 1 wiReTsht Page 8
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1.8.2  =areet A7 wiagsh AT TIAT (Sample)

ST et a9 § § T GiAer oAl 7 999 AT Sar g S qeqr G Hh
stafaferea wedt €, UE Al 1 =ree a1 wiaset (Sample) w1 STAT g1 IITET *
forw, foreT fFaraterarmer & st AR ferertfaiant & & e 100 forearfaay =1 ==fqa w<
Fegae AT ST a7 6 =ATReT AT Vel FgT ATUAT| THT TRE <= siad § S g9
AT | FlE ATHE GUHEA ATd g AT g7 I AT I @FHT g9 Iehl [orar & a1 |
TAT T TRl B

fieae (Gilbert) F sIEX, “TF 7%l GHT 7T FAfAfeT F7 & [T F7717% &7

& 9T TIT TF J9ETHFT FleT G5 giar &1 (A sample is a relatively small group

scientifically chosen so as to represent the population.)”

fRreqa= ©& e (Simpson and Kafka) & s, “raef srorar giaesef aaor
FT a8 9T & 99 59 Jqa917 & 3597 @ 77 &1 (A sample is that part of the
universe which which we select for the purpose of investigation.)”

Tiferst § AEee (sampling) TaeThi & aTC § 3T feEdqeg@s® el T § qe
1.8.3 9=« (Parameter)

qug Y g Al F g 9w A U aiferde /e (S9- qrew, g,
aghad ofe) FT T (parameter) FgT STaT g1 IITEL0r & forw, AT et argw &t
STEEAT 1,00,000 g1 27 Tt TR o Sfiehel o e q¥ THehTer T qifeashia /1T T
T Fgl STTUNTT T SAE T STEEAT & AR T AT AT T3T 2|

1.8.4 9= (Statistics)

THT | & A T JGiaasl 6 SRS 6 SAhel & AT 92 [ahrel T0 qiremhig
HTT T FiAQeiST (Statistics) FgT SITAT 81 I  forw, amar et ergw #it sweear
1,00,000 2 af2 g7 =7 & 10,000 =<FIT F sifehel F SMLUTT IT FIETRT AT HT
TahTeT T Tvg WISt gl SITuAT|
T U GTaaeTs | FqT 90 & o0 gr=t § Wi ua 92 e (Capital letters) &7
SART FohAT SITAT § a5l Tiaeels | Fie 9+ s#A<l (lower case Roman letters) T ST
T ST 2

gT=<t (Parameter) gfagersT (Statistics)
YHY T ATRTT TEST T ATHT
N n
(Population size) (sample size)
HA T AIET RICCEIRI2] _
b () X (T 91)
(Population mean) (Sample mean)
T T THTT o= DI IR EEE L
o (=) S
(S.D. of population) (S.D. of sample)

3ohTE 1 wiftaeht Page 9
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1.8.5  FuiATHS iteaht (Descriptive Statistics)

HiTeTehl U VAT AT 8 ST FeArel ofiT Arhsl § Fareq g e Fs q=ai e efaar
FT FUF FLAT g1 AUATHSE HART T AFmo At =47 & feawor it ==t f=ervar
T AT ¢ 3T fafsrer st T 36 =7 T afvarfua o @ g

TATeE £, FTeare (Ronald E. Walpole)  9HTR, “GUTcq# @ifeq#1 & siasi
TF g #1 TFST FI7 SR FaH7 T #37 & qarda 7 31497 § (G7a arfs st

g1 #1 5T @3 (Descriptive statistics comprises those methods concerned with

collecting and describing a set of data so as fo yield meaningful information.)”

TH. "1 T (M. C. Shukla) F SIHTR, “GUTcq# siwsi 7 3 qifeq#ia f[Afear
AT i1 & o 89 qardt § 7 giw=st ¥ vw aqg #1 [Favarsn #1 o 4 397 F17y
(Descriptive statistics consist of those statistical methods which tell us how fo

describe the characteristics of a body of data.)”

FuiATCHS Fiteght 39 fafdat & gafdq g Resr I dearens Tt & 99
fATTaTet 7 A9 FIA F IgeT | AT STrar 21 It AT FAwarst i a0 w A &
3297 § HEATCHE T2AT T HUTEH, aX( 10T, HIXONHL0T, NG A7 = Teqia, Fdia
T o |19, FEeqTe, Hgaee e qreaferd gid ¢l

FUHTHE ATwel &l o a7 AW | frarera B Simar g: tF=e (Univariate) T
f5=¥ (Bivariate)l TF=¥ (Univariate) aoi_TeH® el § g faawor (Frequency
Distributions), #= Yafxr & ATT (Measures of Central Tendency), srafzor T d19
(Measures of Dispersion) e eTfHer & Saf® #gaad (Correlation), SR
(Regression), TU-ATg=4 (Association of Attributes) {3, B=¥ auiTH® sl &
AT g

1.8.6 STHTTHS qifeTt (Inferential Statistics)

qifeadht & FeFIT & AgME S H OCAquEeHs  gitegat  (Inferential
Statistics) T ™ X 5T 737 8, S ‘smmaTeEs "@iteTsr (Inductive Statistics)
AT FgT ST TFaT g1 THHT T TLATITY 6 THE &-

qATeE 2. araure (Ronald E. Walpole) & I8, “@7/eq#19 J3417 § 7 f3faar
AT §id1 & Gt S F=T % ST-GHAT/AHE ¥ 135907 & gafead gidr 8, forad shiwst #
TFHE F FIT 7 FIAFFI0FT IT FFHTT FIET F7GT 81 (Statistical inference comprises

those methods which are concerned with the analysis of a sub-set of data leading
fo predictions or inferences about the entire set of dala.)”

AL, 9. g7 (R. P. Hooda) ¥ ST, “GqATATcHT 731 #1 37 T0%] % UF G985 &
&7 & gRYTIGT 1397 ST aFaT § ST =F1a9 # Ta<9hT & SR GG F 97 F JIRF
TFTHTNFT #FI7 § &7 &1 (Inferential statistics may be defined as the body of

5ohTS 1 wiftaeht Page 10
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methods capable of making generalisations about the population parameters on

the basis of sample statistics.)”

e | I T AT i srqETes FifeTeht § T S1ar g S 7Areet & Jiawed s &
ATYTT T THA & TS o aT § FTHARCT T § Jag F0d gl TR A1a9l g I
Tfaelst & fIgwor & e 9T q97 ¥ A9 I=9d & 97 ¥ 3T % e Fewy
T ohTe, STHTT &R S QAT T & Ao o & &t adient i ghnar artae
gl = et # swrerar @ wiEwar @@ (Probability Theory), F9AT 9XrerT
(Sampling Test), AT @ Aisa (Normal Curve Models), Tfeaar qeteqor
(Hypothesis Testing) &-fa@=or (t Distribution) srfs T erTfret €1

1.9 3T I (Practice Questions)

Feer =Ty 1 I AR
1. FIETT 958 FT TN THa=d U dga=d a1 § &9 § a1 Srar g1 (Fife=hr av
FAATH)
2. “Hifht TET F BT 1 T FIT e, g 7 fa=m 81 (Fawe< ar arsa)
3 e qiferhr § srgi fGawo, F5a ygia & 919 v qu-argay Gt artae
It g1 (FOTATCH IT ATHTATHT)
B oo, Tiferdy d gwrerar g, aRwerar aher va H-faawor Bt
ST BTt g1 (FUTATHSE AT SATHTATHS)
Rufefea F & 9 997 Ta 9T 799 & A Fl1o0-
1. I HT FAT THTSAT 6 AT I el 0 G T 779 il IT= Fgl 97T 2l
2. FrqEeT & foro MgiiRa e a1 a+ft shreat ST a § St Ui w0t gt
g, 7ATEeT FEATAT 2l

1.10 9T (Summary)

qifeasht 1 onfeas o7 grar g- dearet | gated eme/ Fsm| aiferht g7 €7 9
ATETHF (quantitative) ST & o, TAEW ST TEQQ 0 & Hafdd gl TR &
ATET Tt 58 FHT AN T €T § I THT § TN H qET 0@ § - dgaad 0a
THAAT H| TgAAT § AT AT et I 3297 & Ui A et § g 8
St Twa=d § THET 9 giteghig @Aer (Statistical Science) & graT g ™re# aAtFwsi *
T, TEQA T, AR affe qifementa fafe=t (Statistical Methods) &1 sreaa=r fraT
SITaT g1 Rt aATostt & ARy & €9 § A8 FgT A7 GHhdT ¢ F “GIeqF# [F377 S FAT
41 8, ST 1 IT SFAETT #F 131 T &7 F [FfErTd 3897 F A7 qrarew® sgiFel ¥ d#er,
FeqdtH<, [T Hi q@iqaTT 7 53 [AGral g 31891 % 599 91 5917 G 9147 8
fareet sfaferfaar #1 fRafa 7 2iq va [3%99r [ AT ST a@” aifeahy ar Jemed,
st S, srdere, AT Ua SgEgT w0 & AATar AT UF AToey § Hf
HEaquT AT ATdT § T3q Aiteaent il ot e AU it ZrT § TOH Hhad AT
AHET FT A THAT STTaT g1 AifeTeht | Fapforq sitdhel & If=ra arom Hare gq @™
ST U& SIAd HT g7 a9 gral gl
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1.11

qreaTadT (Glossary)

T9v (Population) : e # forw RaiRa &= a7 ot et &9 an #
SITHRTEY U AT Il g, T4 (population) FEHATHT 81

=qrast a7 Ffaest av 79T (Sample) : 5 T 997 # & $ wGiaf=fer sweal &
=99 T3 STaT 8 ST /Rl I8 AT SiAiAieed widt g, UHT SReAT w0 ~rael a7
gfa=el (Sample) F&T 1T 1

gt (Parameter) : THI T Y THRTSAT F 4T 9% AT O AifETRT /T (S9-
HTET, TgAH, Tgaae () Tl TTAA FHgl ST 5l

wfaastsr (Statistics) : 97 § & F T FlAqel HF THEAT & dAHSl & A T
frehTer T AT 97T 7 Tiaeelst Fgl 9T 2

FuiTHS Tireaht (Descriptive Statistics) : 37 fafa=i & gafaa g Rmar sw=mT
HEATcHE TAT T G [FATaTsl T F9F Hid o6 ST | 03T S[TaT g1 It qiaarar
AT FT TN FA F ILT H HEITHE T T HUTEA, AT, FTLIRT,
ARG T AT oo T&= i, Far g & 77, Feq, agaeay afs gteaferd gid
FqATTHS qitegar (Inferential Statistics) : 3= &+t fafeat &1 sAE™TES
ity § TET ATAT 8 ST ~A73e7 * TaaeisT F e 9% q9T & Y= 6 ar¢ §
ATATIHFT F2A | TaE FLd gl THH 197 ZIT T TTA<elst F frgoor & e uw
THT & ITH I & a1 § IMa oY T Aoy Faes, g e @ s
TATHTT ST e Aot o 3 e adient St afrar arfer )

1.12 =19 W % I (Answers of Practice Questions)

= T f i firfome-

1. |iteht 2. a3 3. FUHATCHS 4. FTATHTHS
Rufeifeaa Fa1 § 9 907 TF 9T 799 & A9 Fl1or0-

1.97 2.397
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1.14

STTRIT 9137 Rt (Helpful Text)

TH.UA. @1, Ud.%, 9qaar (2010), 7R7mmws fAgywr, 0= qfeafemm gy,
TATETETE|

AT, AT A7 (2008), GIRTFH1 F Feraed, HIATET THR1H, TS|

g, ta. 9. (2010), F7feq#1 fAG7T UF Fqg1%, UH. =9+ U HU[ e, e

1.15 TRsEmTeas w1 (Essay Type Questions)

1. AT & T AT THAT g2 ThHaad | qiieqenl & F97 e 8§72
2. FiferehT T HIHTS A7 q0 HITor?

3. FifeTaht T YT ATLTIOTA | T FAT THAT &2

4. THT F AT FIT THAT 82 THH TG THTL DI DI ° 872

5. AUATHE T ATHTATCHE TITEanT & T FIT THAT 872
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TS 2 AFHET o Gohad Y fAfai
(Methods of Data Collection)

2.1 9&TaAT (Introduction)

2.2 329F (Objectives)

2.3 3wSt F e it AT F1 3 TF 79X (Meaning and Types of
Methods of Data Collection)

2.4 STMY % YT 9L AwE! FT GHhaA- (Data Collection on the basis of
Coverage)
2.4.1 g9% faf&r (Census Method)
2.4.2 =rast fafer (Sample Method)
2.4.3 gy faty ue =reel Aty & sia< (Difference between Census

Method and Sample Method)

2.5 & % AT 9 w1 71 G (Data Collection on the basis of
Sources)
2.5.1 wTafA® stwe (Primary Data)
2.5.2 fadia=® sit+s (Secondary Data)

2.6 T T (Practice Questions)

2.7 9T (Summary)

2.8 g=aTadT (Glossary)

2.9 VT T % S (Answer for Practice Questions)

2.10 g« I= =T (Bibliography)

2.11 ITIRR qraT arEY (Helpful Text)

2.12 fAsuTHs 77 (Essay Type Questions)
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2.1 9&1aAT (Introduction)

TSl AT | SO FITEAT 7 T, IHehl (AT TLATIHTY, HHTU 97 Fg TG

ST ATLTITEA SH- FHY, T3, TS U T(AGLTST T SATAT| THT 7 Tl AW T=TT g0
TH AT | AT AT AT AT F AT IL ATHET o6 FoheAdd ahl (12T 6 a1 § FAeqaregas
T | THE ATATETE AT ATATHE ATHST [ HR(Id FLeA i T ATAT o 91¢ § Seag@s
qET| STHEST F Hheld o THTIAT AT TTHRITAT TR o AT el & a1 § Beqe o
TEAAT T
2.2 329F (Objectives)
TH THTS o ALTAT F THTT 3T

v HATHRST o Hahere hf TATETT T 31T UF Tl il 90T TR

v g fate va =reet Ata § ofa T § 98| g1 gehT|

v AT 3T &1 o ST U2 SAHST o HeheAd o T F Tir=rd gl e

v T SRSl T Hehiold Hee =l [ATST & STad gl Tehdl|

v YT T ST ThTE o T3 stishel & a1 H o1awd gl gl
2.3 Atwel F gwaw it AT Fv 1 g wwe (Meaning and Types of

Methods of Data Collection)

AHST & Therd &1 amerd AfHe war & Gfds &1 STanT w3 s w9 H
AUl STTARTAT T THGT FLA F 21 AT H AKEST o6 HoheAdT a0l [A1e T AT 36 a1
T A9 Fzar g & sraes srEeaTe & fAug-amft § ot saaaeftaar ua gdtewar &t
AATHAT 2| A SAHS! T Hhed T FHIAAAT, TRAAT TS [EAT  HLAT AR 0| TS TAH
F1E A ST & AT T8 AT F [Aowut w1 warferd 2 ool F 347 2)

ARSI T Gohetd el T TRTE | 7 97 FohaT ST 289/ 31 Tg ST STt gl
THT FHT H T HLA 6 [T AT 0T TIATE ST § 39 a¥q1ad (Editing)Fgd &1 FFaTaT &
TORAT & SAHEST AT HHAG A, ST TAT HLA, AT F €< s [i%a 65 S g
ATFST * HRAT h dT& TEITE T F1A HAT SATAT Bl
AHEST o HhAT sl (ATSTT T TeTAT TAT: &I ThIT F AT ST ThaT gl TgAT g ATH &
STEMY T UF AT g &N 6 AT TN 3 ! (Hedme | ST 1 T30 2

2.4 A ¥ AT UX 3Atwet F1 ghaq (Data Collection on the basis of

Coverage)

AT FLd THT AFES] o TheAd hl =9 (A1 6 Said AqH-d\Rdl Hl Tg aT
FIAT BIAT § o S8 ATHATT H THT THISAT I THATT H AT Hd hl AFTHAT §
a7 T a8 T THAT & o AT w2 Fowd ITH FT THAT gl ALAAT &7 Hl ATH
(Coverage) THT H&T AU gl SE MeMT 9% H AFST T HheAd &l THIE § FLd gl
TgdT & THT Tater o g & =Areel =&t

[ STIY 3 MY 9T ATFST F HFAT & T ]

== J_== )
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2.4.1 Tav f3fer (Census Method)

TR STaeT it THhAT § ST aT SHSsN dl ATHA FLah AHS] Dl THg]
Fh AR e STa € a1 =9 fafar & g\ f[3fd (Census Method) &g 81 e
H IAF 10 a9 H I ATAT STAOET SHAFRT T8 oG IS0 ¢ ek g 9 |
TH Gt THIAT (TAF AR T TRAT) & G H IO SHET F4T & 918 (oY
TehTer ST 81 =9 AT 3T TIRT Fhae UF SAqEdTi § hAT S[TaT 8 STl e &7
& T 2T, TAF THS T LTI FHLAT ATATF gl U Sgl (Ahui | Tk i
TETHAT &l ATAITFHAT 21|
%. g f3fer ¥ 791 (Merits of Census Method) -

Ty fAte & $= yqE arw et 8-
1. AT w& RseiEar (Accuracy and Reliability) @ & w3r fafer & wrar stfse

At 9F T foraae gia g Fih a8 T8y il Tod® s F sfihel &

ST leh ALAAT UF Ao foham Srar g

2. faga g==T¢ (Detailed Information) : =& fafer & T siehet & 87T & aX &

aeqa TAATU ITAST BT ATAT &1 S <97 H I ATAT ST & AThAl il

T HEAT o ATA-ATT Il A, AdTi g (eTd, A, A, TA H gaeq |

FT TEAT ATT il AT S I gt g

3. gy ® fafaerar (Diversity in Population) : T s 7 & =ifaa g1 v

T AT 1At (-9 erwareti areit a1 ar g3 fafer U gt 2l

g. auy fat&r F T (Demerits of Census Methods) -
Tqy fafe & F e 3w Fefred -
1. ife @it 9gfa (More Expensive Method): @iifesrdit £t =g fafer aga

GHIAT gl gl THH ATHETRAT dhl ML & 6l AT THIAT ° Alhs

THET FA BId & [STEH & 1 (T MATHAT BT gl THI aig | I8 fater

ATAHAT FEATT AT ALHL o €< I T 2l gl

2. sfers 9T (More Time): = fafer & st =gl Fed § ATSF 0T 0qT &
T T 01 TAF IHTs | Alhe gl (T SITd gl AT Ahg g & HILT
ey Aerer ® ot stfae 99T T 2

3. g ufRufael # swa (Impossible in Some Circumstances) : af=

FTETT &1 & s 1Hd (Infinite) ET AT FHT AT TH(A Fg 39 TH &t af

AT | IAHT ATqcd gl AT B ST qT =6 &S AT TN §99 Tl gl

SETE & foru, Trelt arera & ST il |7 &l /IO g ST &l ardd | a1g<

T RTeT 9 qTeTe &7 ATedcd o THTT gl SITuA|
2.4.2 =qrast fafer (Sample Method)

TEelT STereerTeT =it STRaT & STy ereararet (i ey 1 #eqol ghreal § 7 F=
STAATer SHTSAT FT FATT Fh ATHEST HI THST FT (AHY (ART ST 5 T = T2 Al
=rast fafdr (Sample Method) Fgd gl S¥- SiFeT T X & T &l Fg 4
fAeTersT ¥ T 998 (Blood Group) FT TdT I
%. =Ta9 fAter & 71 (Merits of Sample Method) -
=Iredl [ater & g yqE Ty Hefoted 8-

1. 79 @it fafer (Less Expensive Method) : =Tl fafer & stfshst & U fger

FT BF 17T FT e ATt ST 21 o1 SHH STTeAThd F9 oF @ giar gl
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MOEH, (@)- 121 HFEET 27 AiReawht 3R HHE T SFTIFNT -1 IS 7 fargfaemer
————————————————————————————————————————————————

2. 99g UF 99§ g9a (Saving of Time and Labour) : =0 Y& &t f&afa &
TFIOT T HT ALTAT AT Hh hdol TTA AT SHRTSTT T T FHIT 7T 2
AT g fAte 9 Ua 9/ 40 67 a9q FdT 2l

3. fawga sttw it gRAwT (Facility of Detailed Investigation) : =amast fafer #
THISAT I AT FH g &l asg o 39! faeqq Ua WA (Intensive) ST+
a9 2|

4. farw stqaeaT ® wwATT fafdr (The Only Method in Special Investigation)
: SIEVITE o %@ & UH gId ¢ gl 98y (afe F o7e7ae 69 i aial gl 59
o feurfaat # e =arael fAter g7 SUgh gidl 81 IIE 0 & o, STaf &6/ Al
THISAT 0l TR ATMATT ZI T BIAT g Tl Hact ~ATael AT & TA4T gl gl

5. gfaems+ (Convenience) : =0 afer ¥ Yk el T SMHRE Gl B &
10T 7g Tafer srqeeaT # gieemses gl gl

g, =1t fAfd % W (Demerits of Sample Method)

1. 7 g&rwar (Low Accuracy): =ameel & & Faw $= wa«d THEAl *
FLAAR o AT T TehTer 0 FAewat § qdar £ FH7 a1t S @)

2. 9% A=y (Misleading Conclusion): =& fafer & =fe =mael &1 3@ 3+
TR T qgr R af Aoy ITHF 9T 1 gl ofa: ~A7ael T 9419 Feed |
oo ATt AUAT T A eTRaT g g

3. fafers s it smaeg=aT (Need of Specific Knowledge): g U Sifeer fafer
S| AT: THE LTI % o0 U AT ug faferg J1e aver =3f=h it saeaswar
2T 2l

4. =rest o F srwaar (Impossibility of Sampling): ofs T3 #T & aga
BT &1 T SEH ~ATEeT T T FHLAT AFHT 1T 2l

5. AIqagear (Unsuitablity): afe @ #t ==t # f&fegar o€ St g ar
RICARRERR AR

2.4.3 a7 f3fY vg =yrest fAfy # siax (Difference between Census
Method and Sample Method)
Tay fafer va =medl B & §9= T TH0E sia Fefed 8-

1. S &1 &9 (Nature of Enquiry) : @8 fafer & @@ (Universe) it s+t
THRISAT FT AAIT RAT ATAT & Aafeh el @& § 9697 (Universe) & &
=TT THRTSAT T Feqa= FohaT Srar 2

2. 997 (Time) : T84 At # Mot Tq e § AT THT 7T g STaih ATael
fafer 7 a9 707 # el ST 996 2

3. AT (Cost) : T0T &fd § Tarreal i HeaT AT FI 6 HILUT ATeF AW
ATt g STarteh =arael fafer § SHreai & 91 77 g | ARG S Al g

4. SIEaT F7 T (Level of Accuracy) : T0T fafer # yeis s&1e &7 sreaae o
ST § FSEE S[Ear &7 T8 SAT1 gl § Sdieh A1 &t § waed a7y 4
FAAT THRISTT T TAAT gIAT g (STl aoig & EAT F TqL JUATHT HF
ST g T gt =reel fater § 9 grEar w7 off M9\ & =3 & 7@ 1w
A Fxdt 81 ee™ & =99 ft fafes fBfeet & an & e & o 59
TEATT | TET
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5. STeqaT T AT (Basis of Study) : w7 ¥ f&fer § srewzs fAferaar (Certainty)
¥ SATHTY UX AT g et =arael @iy § ewas g9maarat (Probability)
AT I 2T B

6. Sgghar (Suitability) : @ &far agl I I € &l ATHTT FT &
HIT EF AT T0T 67 Tt e d] § 9 H AR SHeT FieA ol Hagaeiadrn
UE HERAT il AALTRAT gl Tl AT AT AT &t &1 T=0r agt war
ST g Sgl AqaedT™ &7 &7 [eqa a7 SATIH Bl AAAT Al aord iy
(Homogeneous) aT ATeraT™ (mortal) 2T

25 HW9 * MY 9T Aiwsi w1 g (Data Collection on basis of
Sources)

ATELTT FLd AT Sl & dhad fl = AT F avd Sqaea=dl wl Tg a7
FIAT AT & o 3T A & Fha«t 7 # difersar, aar i TqrioreRar & I
FOA T AFLTRAT g 3T 3T AT 9% ARt it Sueteyar fi areqias Rufa =1 81 sitwsi
e $T Fufa g7 S0 T e 3| e & 32 T AFhs a1 THT % gId 8- TgaT &
STATH e ST AT & B 14 sfiTe|

T o AT 9T ATHST o TR

EIRIEENE £ [ESIRERIET

2.5.1 YT sAtws (Primary Data)

ATELTARAT [O1T ATHET I TEAT AT ATk ®F H Hhold HLdT g 3T AR
T ITATHE Afhe Fgd gl a0 & forg, savrds * et & s fufa & s d
ST o forT It srqaeaTaandt et o e 90 A & st F Thgl F3a1 g =4
ATHRST T ITITHF ATFS FT ATAT 2

dwreee (Secrist) F 9=l ¥, “grfAF diFsl @ T I8 & # 7 Fifa# &,
FYIT 7T THEIFT T &1 FH IT 751 G &1 527730 BT AT IT IAHT AF7 I
FFIR 397 77 &, 9T 9737 S{TaT 81 (By primary data are meant those which are

original, that is, those in which little or no grouping has been made, the
instance being recorded or itemised as encountered. They are essentially raw

materials.)”

TITAE it & Gaha it AT (Methods of Collection of Primary

Data)
ST STl I HhioTd Hed =l Tq@ et Fafered g-

FHTS 2 AT & ke bt fafaat Page 18
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( N
ERE IR I IR CIE |
o SRR ERNEEIERGEIEREIE)
A % HATITATS TN AHS THT el 01 (AT
HheA T
KIERL HATERTATAT GILT ATl Ue A=At AL ht fater
\ ) EREEIARINRICIE R IE LG RIEC TN EI T

1. II&T AT ATeTehie fafdr (Direct Personal Interview Method)
= 3fe § srqEraTeadl Tag et 87 H ST Gaied Al § ToaeT
SR /O Feh AT SR UF AThS Hhiold FedTl gl STl & (o0, I
AqEETRAT el T § ARAT it arfeis Fufa J1a F3 & e a5 39 79 §
ST SATRAT | O Fileh AThg Hehtold Fedl g dl 28 T SATpTq ATt fafer
FET ST 2|
A. Ty =T gt fafgr % Ior (Merits of Direct Personal
Interview Method) :
%. L&At (Accuracy) - =8 afer # T aam=aHhal Tad AlHel &l Hahtord Hdl &l
A AHEST § IFEAL 0l LLEAT qTe STt &l
. gaTdaar (Homogeneity): =& fafer & us & =fh a7 Sqa=a=Sal g
Ahe Fehord (hU ST % FIL AwS] § T (AT T THEIAT HT 07 AT
STaT 2
T. A=sfiear (Elasticity): =0 fafer #§ siqaeemvendl smaeasar 929 9T W7 H
qE TRAT g AT TT F7 91T UF 79 T € F GHAT 6T g1 7q: 39 fafer
H A Terae T I[OT STTerh AT § 917 1T g
o, THTOrRaT (Authenticity): =& fafer & srqaramaeandl Tad SqEeTT &5 § SATH
AT T ATATHRA HT IEhT ATATORAT 0l ST1F FT AFRET SHgT HLAT 2l
Srerer Fwreor 7g At stfesr ST | SITeft €
B. Taer AfRTa siqaeaTe fafdr & 2w (Demerits of Direct Personal
Investigation Method):
&. €T &= (Limited Area): I a7 =19 &1 § I8 (AT ST Aol § FAi1+
TR AT &9 TF GHT aT gl TH &Te T TIRT HIfery HiHg o | af
T4 &
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g, q@igl (Prejudices): TI® AqE-ATHadl &7 SqAT FIOFI, TARE AT
AT o Vi AT gIaT § (o8 HIE0T TRUTHT 9¢ TATT T 0 TH1EAT
AT YT g1 o =9 fAfer # gerora i H9raEr 98 AT’ 2l

T. stfr® @=ielt (More Expensive): =& fafer & siaviq sTaeam=sdl &1 &
STHETT & & | ST s gl Hid TS g (orad T8 o T qae=shal
2T g1 o7 =g fafer sfere ==iett 2

T, 9% fAF (Misleading Conclusions): =& fafar & =ifaa &= g & o
=8 a1q K g ft 9 @A @ B o frr o st wm oA
STafATerea i AT Jal ST IS Ahg AT FT Tl T8 qgi Hed g ar
SHH T Aoy 9T g gnil

C. y@er AT qrerere fdr & woar § st S At aragrfaat

(Precautions to be taken while using Direct Personal

Investigation Method)

&, ATEAATRAT il AAGILAA, TLAHT T GIATT T AT T qT(h ag AT &
FTAT T a1 T GEANT ITH FT Tohl

. TF ATE, 97, T 3T UH g AT U (58" I & a1 6l Argrd A7 Tg |

T. STIHETTRAT I AT ATHIT AT T @Il H IATHAT L T@AT
ATRT AT AT TATH ST I AT I

2. T witers sraean fAafe (Indirect Oral Investigation Method):
= fafer & sqaeems & gataq =t & S TEaET 3hgl 97 wish Sqe0]

ST TG aTel =41k AT 9Tt | G ara=ia ®h sfishs dahford hU STd 2l
SETEY  forw, et SFardt ® 1 T arer ATHaT 6l T & 91 § SAAHRET Gahfeld
w0 oo Affet & A7 TmEs 39w sfestat § qmr sy Y R At Gl
e & feenfiat & I § Sarl @6t w3 6 o FentiEt & 97 @
TEATTRT & STAHIL HR{d il SITT Al 95 NI KT e fafer Fgardt gl

A. sty wifas srqeeam fAafer & Tor (Merits of Indirect Oral

Investigation Method)

%. TT% &7 (Broad Area) : = fafar & sTqEwaT &7 &= =AT9% 2rar gl el
Tcqel AR ATAATT THT IT ATHHRILN Al gl & agl = [afer & ST
TR ST JRaT

g. 99 U9 9997 %I 79a (Money and Time Saving) : =0 faf& & TIRT 7 &= w4

TR T FHTHT T9d 2l g

TT. fw=t F TT (Experts opinion) - =7 T ® fEerw=t i T v THTAT
ATH FgoraT & JTH I S1aT g

o, QATUgl &1 &9 TNT9 (Less impact of Prejudices) - == fafami it o= #
=] AT § A e Edl & KT Tag T HF TATT 92d7 ¢

T. F TR ITH F F T (To obtain secret information) - =& f&fer
AT F FAATY AT ITH T ST Tl T & Tolrg, GAATETAT AT 7 & &l dATE Al
BIAT AT Al ST gl <dTl
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B. staer wifgsd srqaean fafer & aw (Demerits of Indirect Oral

Investigation Method)

%. gdisar it FHT (Lack of Accuracy) - =9 fafdr § siqaea™adl T &9 F
TAATETAT & §9% | Agl AT § Toreeh HIE0r ITH TROTHT § FEHaT hl FHd]
TE ST 2

g, YIATEAT # Tqra-ATaaT (Bias of the Respondent) - 5= =t &t
TETAT H AThs ST [T ST & IeTehT TLTAT 0l FAAT HT TAT AT 9T
TEqT &l

T. GAATETAT & &< Aag (Unpleasant behaviour of the Respondent)
- ST FAAT < ATAT 00 T | Fils T AR (GEHRLT IT 7= Al gidl §
TT T IITEHIT A T & AT SATATAL STA-HeTd T 3qL ad gl Tfs ™o
AT & ST SHT 0 AT g o T T 3L & § ATIATal a¥ad g al
T Ry waTiad gd § ST TR i qihdr ®H gl S gl

T, THEqar 7 FH (Lack of Uniformity) - ST& STeNT-31eT T=AT qTaTel g7
AT ARAT o AT H SATAHILT THGT l AT g dl ST T T0 Afhet
FT THETAT HHTH &7 ST & S dgt TR0 9% 9g=- § areT o/ g

C. srwreaer wifersh srqarar fafer & s&er & st St aredt |raretfaat

(Precautions to be taken while using Indirect Oral Investigation

Method)

&. TSeh! I=TaaT & T Tl U ST T g1 Saen! aral 9¢ foar s fohw g
Terame T2l AT AR

g, AqH § Ig QI AT Far Sr AfEu & gEaraar & asai f o
ST &1 TAT ag AT & H =i 7@l gl

T. TH ITF T AT § T@AT AqraeT g 6 e srfxe ff agrar & el swhgr f

ST YT € 9% 39w F 9 7 e § weraqyt gt 7€ wE@ar 21 At
THT g A1 ITH (AT 9T 2Rl Ud Gehar il ITH HHT 9715 ST

3. HaTaaTaTs g sithe soel w1 (Method of Collecting data by
correspondents)
= Tafer &1 T FAr g7 GEAT-GT8 | gl SIrav gl 39 &g & seaiq

FIATAHRAT AT TN IT AT AN /T HIh FLaT g ST GHT-H9 I 39
FAHAT o AT T AT AATT T 5| I ATRAT T HATGETAT gl SATaT gl

A. TATITATel FIT Sihs THgT HLA ATl At & o7 (Merits of the

method of collecting data by correspondents) :

%. fa=gqa &= (Broad area) - = f3far & A1eaw & g2 T Thol STEwATT &A1
TAATT ITH %l ST Fhel T 2|

g. 99 U9 9997 %I 79a (Money and Time Saving) : =0 faf& & TIRT 7 &= w4
THT T FTHT = Bt 8l

7. Rafaar (Regularity) - == f&fer gT T=aT0 Fafaa &7 & a1 &t ST Fdt
£l
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B. HATITATAl ST Sfshs 3ahgl e atail fafdr ¥ T (Demerits of the

method of collecting data by correspondents) :

%. WiforsRar 1 wTa (Lack of originality) - =% SaTaaTdT 79 SIATT T T3+
Tged T GAAT HSTdT g df SHH HITersha T T ST gl gl

g, THETar #1 a9 (Lack of Uniformity) - s sareararst grr @i
=T a7 fAtae fEfee gy == v O S % Fr sAfwet § uEead]
T STATT T SATAT 2

T. gatug (Prejudice) - HATIRTATSA & &I F TAMG! o HIOT (Hehel TT oy
TAITAL BT T &l

o, g=«T1 fae # T (Delay in receiving Information) - Fsft-F+ft FFaTaaTar
TAAT AT | AT (Ied F2 ad @ 1o 39 AT & Hgcd ol GATT & JATaT &l

C. HaTaaTaTsi EIXT Sihs TohgT FCT Aot e & SART & adt S avedy
graenfAat (Precautions to be taken while using the method

of collecting data by correspondents)

&, HA (AoTe, FAA T ATHAT TAT AR LTI 61 ATAAT & FL T@ ATl
FITRAT &l 51 GATEETAT (Ag<h 6T ST AUl

g, ATl &l AqHTT Q0T 3T Il M5 & q1-8a7 Gagaefiaar & «f
gfef=a g7 ARl

T, AT | AFEAT AT T FA 6 (o0 AfaqT® qfedl & g &l 0] Fid
TU AT & SATere gearaararal &l =g a1 ST A vl

q. HTHT AEEHAT § H1F Hid aTAT HATGETaTl ®l (M6 HAT Ag0 St

STTET SATITATT AT [MT9maTar dgl g1 Argul
4. YATIRTATSI G THTEAT Ud AR =T WA it fater (Method

of filling Questionnaire and Interview Schedule by
correspondents)

= fater 1 ‘=19 wamaet ggfa’ (Mailed Questionnaire Method) % 19 &
STTHT SITAT 5| 26 faTer & eaeia SAqaveTahal 99 98l Uk STl a7 ATgHAT TATC
FLAT g THHI UH-Udh Td STH G (TS T899 g7 7 ARKIT & § ASHT HY)
TAATETAT I 9 & SATdT gl TBT T8 q19 19 & IFT g T aq9 9097 § =T &
AT 9¥ THA o HIEAT § AT TTH FA H FAT ATTH €9 § ITANT AT 17 2
AT TATAAT o T Tk A-T5 HT T 21AT & SrHH SATHETT o 3297 a7
Tg<d FT Jooid gldl g AT Tg AL AT STaT g Toh W% srater § yweamaett 9
ATIH ATeT & STU| THH SH T 9T GAATEAT &l Ag ArPETET (@37 STav g o6 dsil
TS STHEHET T q4g | MO TET ST S TR0 STANT el o] AaveTT 6
foro feraT strom)
A. GITETATS ST TITET T QTEATenTe Aqgtr W & @t & or

(Merits of the method of filling Questionnaire and Interview

Schedule by correspondents) :
%. fA=ga &= (Broad Area) - T% fa¥qd &= § &H @9 U AATU ITH FIT &
fer a1 fafer g s 2
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g, st (Frugal) - =& fater & wemaett goar a9 =1 fewet § o9 =27 grar
& A ST § R AT ST S A= g AT 81 3 g sored
et 31
7. #iferss wa @dtwar (Originality and Accuracy) - = fafer & wsmaet ua
ATATRTE TTLAT TADT FIT T TLHT AT SATAT § SEITT ITH %0l TT Awg
Hifersh TF T 2 2
B. HATERTATS GIRT T UF qTETehT gt s it ffyy ¥ Qw

(Demerits of the method of filing Questionnaire and

Interview Schedule by correspondents) :

&. Tt FT 99 T 5T (Non-return of questionnaires) - =& JUITET T
A FT AT T £ 5 AT S g TIEeEt # A qeed aar o
AT F Trg TR ATIH Al Fold|

g. AT FFAT (Incomplete) - ST FAATIIAT T TAT Hl THA A5l 9T TAT T
T % IAL ST ATEATHE gId g I IAL ALY TF F0T <dT g ar THATErersi
% ST 9 YT {70 0 Al o101 U A9F 2id gl

T. A FT 9T (Lack of Elasticity) - T=TaTAT &l T STHAT T8 8§ 997
o 6 913 SUH FlT G FLAT 8T Aol 2raTl THT TR, T7 % 3L I0H
N ST 9T Ivgl & TTEHIT g A(S Feg 37T TF 354 g T 3T 3L I ITH
FAT AITAT AT 2T 2

7. vy A=y (Dubious Conclusion) - ZIf 9=t ATAT & ToTael 9 T80 3
I AT S AIATH T 6 AT 9% [\l 13 ewd sfesaa g gr
TR 2l

€. Fa« 9re 9 @] (Applicable only on literate) - =& fafer &1 T=ImT Faw
5l ol THdT § STl GAATETdT HTE< g ST WTaet! I7 TILAT 9L Tl

. FATIGIRE HfereAt (Practical Difficulties) - =rag™ & =& fafer gr sitws
THET FA H T FHSATS ATl ¢ T GAATETAT e GAATel il A &9 &
AT Tohl § AT A9 21T & Tor@she A5l a7 ATEd & SIF S[a+T 3, q¥,
|

5. SRl gIRT THTE Ta HTETEhRIT A=l 9 6t fafer (Method of

filing Questionnaire and Interview Schedule by
Enumerators)

= fafer § SA(wei &0 Thgl LA & (o0 SRR sl =ik it STt g ST o
SATOTS U TSI SaTaetl e 9% AFS| Hl Thgl Fd 8| WA # TdF a9 a9 %
TET ! ST ATAT STNTUET 26 fafer 7 Agwaqul SaT8 &l
A. SRTUTRT GIRT THTaAT Ud AT gt < i fafer = ot (Merits
of the method of filling Questionnaire and Interview Schedule

by Enumerators)

%. fa¥qa &= (Broad Area) - UF ggq &= § HHI AJAT TAgel dqa+a & o
Tg TaTd ST g ST AT TG o [EAard SHehT TIRT AT FHAh! 6
& § off g7 a2
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T, 9t T QO g99T (Accurate and complete Information) - == fafar #
TAATETATAl & THA T TEqd Feel 3T IH Al &1 F qHSATT o6 o7 SRT0Tah
HIS[E T2aT & FSreeh rr a9t gaamerarst & 951 Ud 007 SEad ST w2 Al
STAT 1

T. wEheqar(Uniformity) - Tt ssroreRt &7 gforeqor ue g7 a<ien & R Smar g
ST 0T I GRT ThgT 0 T AAtehs U GAATel § THETdr 9Ts St g

T, 99T 3a (Unbiased) — o7 fafar qerora Tfgd & 0T SRT0TS WeTaett
AT I TAT THATT T &1 H g1 TAT 6 IAL ITH FLdT gl ;T FAATSA
H STUT ST GAATEIAT & e ol HEATIAT agd F° &l STl &l

B. Wi GRT WITadl Td AT Aqgi=al w& it fafer & qw

(Demerits of the method of filing Questionnaire and
Interview Schedule by correspondents) :

%. @Hidt 9gid (Expensive Method) - =8 fafer & warmaeht S9me 30 F 419
AT 3 Y0 [HI<h Fed TEd g (978 w10 I fAter aga @4l gl o
Tz fafer Fae | Aqa=eTT AT ARKTT AT 6 70 & STTR(T B

g. WUt it 9T (Problem of Enumerators) - =& fafer & ssrorent &1 =9+
FIA AT Teg WIATAT FIA AT THEAT AT g1 THEH ATT Bl SEIOTRT ahl
fO=TeemaT ST TeraTd T ST awaTe & (hui 9% T979 T2 FhaT 2|
ST SATHET 1 Zhgl FA & (o1 fohet oF fafer 7 == srqeeam &t v,

329, STEAT HT Tq<, ST AT A8 U THT * AT T 51 (AT 1T 5

2.5.2 fgdia® it (Secondary Data)

fad= sitwst 7 3 (Meaning of Secondary Data)
T Afms ST et A AT §ET T Ugd "@hid U ST 94 g U

ATHTAHAT IAHT START AT FATAETT g FLAT & 39 AHSl Al (G g A
Fgd gl AATT BT s 9 s g S ATEARAT & FIT STANT ql T AT 5
U THET Al [T ST| IITELT o [oIT, IATEE F Fuahi it anfeie Rufay Fare &
ST & T AT SAqaeaear g a7 fRET §e9T g7 TEIerT swel H1 TN
FIAT 8 A1 UH SAHST I (G aAlehs Fagl S1aT g

o sttt TR™T (Definition of Secondaty Data)

TH. TH.5AI (M.M. Blair) & 9531 §, Rd19% s 7 &, O Ggor G dAleaea
7 & HR fomg adq717 3 3T § 781, a7 (341 577 297 # [e1g g7 1397 797 §lar

81 (Secondary data those already in existence and which have been collected

for some other purpose than the answering of the question at hand.)”

oo sifwsl & T (Types of Secondary Data)
3= AT o TeId: THRIAT U STTRITAT Hq 6 & | FAATora o6 Srar gl
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[N
ENREEEIEEIERIE

%. THIAA 3Aths (Published Data)

LA TF A-HLERET T U T TeT=ahal (aiwe s ud sreqa=
& SATATHT IT HEed Ul ST SHgl Hd g S Irg THI-TAT 9T THIAT Fd &l
TERTTAT ATHEST o THE S A ad @ -

1. =aUgE e (International Publications) - w3 Trg &= (UNO),
T g =9 79 (ILO), =A< qaT w9 (IMF), S g A wrEa
(UNDP) ST SI=aeigid §€T0 qHI-THT IT ARST HT Hhold JAT THTAT
FLAT WAl gl IIEL0 & &9 § €36 g T F1%wa (UNDP) =T T+
FT 9 A % Aihe Gehiold FH AT (GRMT Gahih 6l AIE TR
FIAT B

2. g8 19 (Government Publication) - S Zor it AEwTE T9r
i, ATATISTR, TISHTAE Ud 37T TTT b 2973 i ST 919 FI9 5
T Siis TohgT T I THRIAT FLAl 21 T e dgd (aa i iz qeih
BT g AT AT § AT H9 Tl GIRT 9 Tl gaq10
e wawTiera o STa 81 59 wdiy S 9% Jerfed (Reserve Bank of
India Bulletin), =it "ae191 (Economic Survey) 3 FT FifeTl TF A9
# (Agricultural Statistics at a Glance)!

3. FTIH T F WHEeE  (Semi-Government Publicatios) -
AT, T v, ©Er a9 arfe @i 9 F aatdhs shgr Faae
THRTIATT FLATd Bl AH-STeH-H0T, Tareey, forear & grafeera atws|

4, Tt 7 gfafaat 1 RO (Reports of Commissions and Committees) -
Zo1 it Tat9s aueaTsy & sreaaw & forw g¥erTe T Rt o7 |%T T ST
7 AHTOAT s &t STt gt g1 T AT 7 qHTaar aHersl & Teqae
SULT A Tvdd 3Alohe Hh(eTd Fleh STIAT T e T&qd FHedl g SI& Aigarar
F WEi o gatad s ugeet uw g wfgar arant (NCW) SIEegm™t i
TSI Y Ivg, T LT gl

5. Frfucas T AT gemeit & wew (Publications of Commercial and
Financial Institions) - 2ot 1 arfurSas 7 A< wwuament g Afys e &
AHE THGT HY FLh THIAT 6T ST %‘l - SN 9 qT(0T |,
T T Q‘{ﬂﬁ'@]‘rr |argw|«1 ferax fofies, fa=ar g, 2rer uve |9
fortes, Remae S i AT e AT 9ius |1 gl hed [[aiorET,
I AT AT ot THIE & Alhs Tl Heh THIAT Hdl g

6. fafaemae ©a oy JTeit F WA= (Publications of University and
Research Institutions) - ferafa=maa Ua over TEaTal T 3% T &
Awe THE T ST § T W o STa g S| oWRa & [t
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fersaferarmerat & o U7 T g/ 9TTer ST T ST Jadrse 9% 98 v
2l
7. G- & q3*r¢ (News papers and Magazines) - agd & 7 U4
TEIRTT e ThTY o SATohe TR Fleh TR HAT &1 ST THRIATHE 2T5F
U THIATHE U qi{er{eher Sl
@, AYHIAT 3ihs (Unpublished Data)
ATFTIAT &7 & AT FAaF Aiwg ST T ATd 5| A ATATH Gl UF
FaEgTTERatar g fafer s sRedt ) ofF ¥ oo st zehgr o st & R
TRTITA Al R AT SITaT

A. fectre siferet Fit Gerem i< =T (Scrutiny and Use of Secondary
Data)

faciad SAfsl T TIRT FIA § T@ AAraqrcHs qHier T 39 f&aegd
FETEA FX AT g Tl g FAIh 1T Al H F2 TR Al HAAT I8 AT 3
Aq: IHHT ITART ATALTHIIAF FAT AT HIL (Connor) F ATAT, “GiFs, 1797
&7 § F FFIT FRT THAT SF=, FINFaT & [0 g% 291 & 7 gia &1
(Sltatistics, especially other people’s statistics, are full of pitfalls for the users.)”
T HIHAT 3TH HILON T GT T T & ST AT T Thle H qadd, ATl AqFTHd]0
F SUTAT, T, 39T T &1 o0l AT (| A SATHeTAHRAT Dl [ 1ah AHET
N TN FA H Tgol Tg AA-AIG A= o1 ATMe0 6 seqa Gd=s et #
faeaaaar (reliability), &Eear (suitability) T=T w=tHAT (adequacy) afx
ATFLTF 0T THTH AT H ITAH & AT Tal|
B. faias stfwst & ITART § ST SIT9 ATAT GTaeT«AT (Precautions to

be taken in using Secondary Data)
e araaft & fEraaeiadr, STRaT a qaTaar §F St= w & forg e arat &
& T@HT AT U-

1. 93 SIqE-gTHal H IFaT (Qualification of previous researcher) - Fa&
Tgl, g <@T ST AT & G st qe7 =9 § e stfaeamaaal g
THhgT FhU T o FfT IF6T TRIAT, SAHFRR, AqHT 37 [Heaerar daras=
g a1 39 fadrae sitwet &7 START 3T ST JadT 2l

2. gifexsha sHreal &7 19 (Meaning of Statistical Units) - stqa=am=ar &l
Tg T 3@ AT AT o TH-ST e | T AIeAhT Sh1eAl o7 797 9T g
ST AT o T SAqAATT § T FIT0T SHISAT 0l TEATIT & HA @1
&7 3T AT a7 THaT TANT A9 STaems & O ql FIT7 98 Tl Hoh
fe=RTeT OTUTT =T 781 ?

3. 3T T &7 (Objective and Scope) - Tg AT =417 faam =T =1fRU oF Star
TEQT Alhs TTATHE €T F Tl AT TIT AT T STTHTH o 3297 AT & A1
Tel o s U o S G aiwe & =7 § 37 &y smm 81 af®
329 T T H AT g AT SAhs STTIh ST AT TE 1T g

4. gdtear @ =< (Level of Accuracy) - =9 9T 9% |t A= FzAT saeds g &
TEQd ARl | e T A GErwar Tl s ST 39 W #3A § 9 g8 a@
THAAT ITH gel aAthel § Sradt st adishar gofl, ag 3adar &f e
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fErsaaeiier g Ty E7 a8 |7 3@ ST AR fF stwel | sreatas qierhe
(approximation) TT &l 3T AT g1 AweT | A« #7 AT § ATehed
2IAT g AW T T TIT AT af AT grav gl
5. wrAfRE stt= (Experimental Investigation) - STEwaTahdl &l T&qd AHST A
q T il TR A= Feh Tg <@ AT AT o6 F aAtehs fesaa== § o1oar
GELL
6. W= & THT X It grfafaat (Time and circumstances of
Investigation) - sIEaT®RATal &l g W =T F: a7 A3 & Suersg
qrAT o o | wratead g qur G afkRafaat & zeagr & e o stwst
F TR TRl ST I STANT o A 6T TR | 7a< g & w1
ST ITATHIAT FH BT Tt gl SIF FALST 29T (F, ATITqARA), AR 6
TEA-agq @ Afa-Rarst & g aTar Iiadad, Tedi § =< e &7 &9 &
TEFHT G THRTIAT AHET AT TN FHIAT AT
7. Gae &t faf&r (Method of Collection) - T3-3E+aT # e & ST fAfer
Tl AUATE s off 9g AFEST o AGHT TANT & o0 Fgl % SULH AT
raaer g2 afz wfaest f@Afer &1 s w0 aqeea T @ g ar 78
At w¢ @7 31w & afaeel T9% (enough) g &iiT 07 &9 & 87T 7
gfafaferea F3ar § 2@ET 9811 9 99 arai & a1 # qeqg gl A" 9% @l
fafrer stwet 7 T3 AT AR
8. TAT (Comparison) - I3 T & oo 9w &< &at & g s T g &
AT IhT THTIOERAT it ST FLA o (70 IThT TAAT o0l AT AU TS A7
TS WEed 0T ¥ & a7 Tad Ssaa=1a S & I AFST H7 2 TR FHAT
FTRT AT AU T8 & FATHTH T FH LE HLAT AT
s aidsl &1 TIRT F39 § T8 Aquaraharel &l 39 swei il
ATATAATHE ST ITAH ATAT T AT TEHL FLAT AR T TTS TLHEA o 18 G ah
At feraaeita, ST T YY IAIq & a9 IHHT TN AR AT & (g
FIAT ATRUI AT = B = AFST HT ITINT FIAT QO AT gl S a3 o
AT =% An elementary Manual of Statistics & foraT &, “ga1f9a sr#sT &
FYT & &1 3GFHT 3% FTgT FoF T TG T AT FH GAT T8 & TF TF FTH T4
T 3791 91T AT a<g AT T § TG i Ig TET qFIF & [ 37 &
HTTTATHT THIET #F1 TIT 5T F7 9 A7Ra g1 (It is never safe fo take
published slatistics at their face value, without knowing their meaning and
limitations, and it is always necessary lo criticize arguments that can be based
on them.)”

2.6 T T (Practice Questions)

= s Wiy
1. T FAATETAT .o, AKERRFIEEINEICEIRRILICFRE RIS I e (N G R
fAeTe)
2. Tt oft S it AT STaaaT & T AMHET B0 v AlHS Fgl SITaT B
CIRICER IR EGIRED
3. Yo s, B At i QAT H v, farsaeiir gra 81 (9 AT 7fere)
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Rufiag 9 § 9 997 Td 99T 799 & A9 Flo-
1. SATH % AT X AT T el T FAfer o T 3agT f6am Srar 2|
2. FT 3 AT T ATATHF T 5o 19 THE 6 Ahs 3hgl (6T 1T 2|

2.7

T (Summary)

TH AT § I AFET o Foherd 7 9T U T [FTAT TR F7 AT AFST AT

HEAT: 3T AT 9T A Fd (hAT STTAT - SATH ST HATT 6 ST G| STl ATH & A X
Aiet T aHY UE wraet AT g a2t | & U a7 AT T et ue g Aty
BT SHgT [T SITaT g1 3 T et # g 7 T 39 970 S7d | AfoheT SAqaen | gt
faferat Tt Heca @t 81 SAqHeTT H AFET Hl THgT HA 6 (ow et AT f&fer &1 ===
EET THTT, IL9T, LEAT AT TqT, ITAH SATTAF AT TF THT o AT T 5l HLAT AT

2.8 It (Glossary)
= guy AfYr (Census Method) - sIga=ame 2 Siar @+t zarreatt &1 AfeAferd weF
AR AT Tl A Ry I8 60 SITd € a1 =0 993 T3t Fgr Srar 2|
= =reet f3afdr (Sample Method) - sEaT 3q STa sewaw fRaifa o= & qegf
THIEAT & T T TS THISAT FT AT Fileh Al Hl ThHgl HL (AT I7 0
STd & ar 7 =9 fafdr v =reet f=fd Fwgr Sar g
= 9Tt i (Primary Data) - Sa=aTadl {5 SRet FT Tgeit a1 Hiford &7 9
TR (T HLAT g 37 AHET Al ATATHF aAlhe Fgd gl
= f3das aAtFs (Secondary Data) -  siishs ST FoRHT =71=F AT HEAT gTRT 98l Hehfera
TR0 ST <[ B U& ST e aahal ST ITANT I AT g Fal g 37 Sl ol
e sifTs Fad &l
» gfafafer gwreat (Representative Units) - =areet fafer  sianta star sreag= & i
Tt THEAT § | Fg TAHTS THISAT A1 F99 hAT STaT § STl q9q0l 877 HT
gfafaferca #3d g1 39 3P & Faa F ZHeAl S 997 | ATH Afhan faeraarait &t
gTataterea Fdl & TTAAie SRl Hgardl ¢ |
=  gaATeTar (Respondent) - T a1 a1 @AW % G H SATARNET I AT o a1l
FT<F Fl AATETAT FHgl SITaT gl
= Hrarar (Correspondent) - SEFETHAT [ATH TATHT I TITHIA ARM H HIh
FAT & ST GHA-THT T2 I SATAA! o ST I AUTerd A0 ASTd | 39 AThAT
T AT Fgl STaT gl
2.9 TV TE T % I (Answers of Practice Questions)
= s Wiy
1. 18T PAEGIRED 3. At
FAuforfeaT wu«i # ¥ 907 Td S/ 9 & A1 -
1. 9T 2. 9
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SR 915 Gt (Helpful Text)

TH.UA. @1, Ud.%, Fqdaar (2010), 7R&mmw® fFguw, = qfeafenm gy,
TATETETS|

AT, AT AT (2008), FIRTFHT F Feraed, HIATET THR1H, TS|

g, m. f. (2010), F7feT#1 fAgrd v 7787, ta. === Uve Fu+r forfies, e

2.12 fAsuTH® w7 (Essay Type Questions)

1. Tt TRl % SUe0 # w3 fafse faai it gusAreu) =37 ¥ o9 e 2%

THAT B

2. TTATHE SAHS THET Hld il AT AT AT TAT AT Al SATHdT

EIERIER LB EY

o o

3. ad s o9& FAT gd 82 A% Y@ Aq qaq1e0| G e Tl ol TIaem & TIR

FLd THT FAT ATALTHAT TET ATHT ATRT?

4. =T & g 9T 99 fafer ug =rast @fa & o, o7 ve 3w fofem) @ & &=

Fae «ff Ty fifsu?
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THTS 3 ATRST T TITHTIT TS T

(Classification and Tabulation of Data)

3.1
3.2
3.3

3.4
3.5

3.6
3.7
3.8
3.9
3.10
3.1

3.12

F&EATaT (Introduction)

3297 (Objectives)

ARST * FftR<or T 9R=T (Introduction to Classification of Data)

3.3.1 atwst F avftr<ur &7 3 (Meaning of Data Collection)

3.3.2. sifset & Ffienwor fit afwmsT (Definition of Data Collection)

3.3.3 sitwst F Fefta<or & g7 fAward (Main Features of Classification of
Data)

3.3.4 Siwst F avftw<or & 32T (Objectives of Classification of Data)

3.3.5 AitFST F (i< T Fged U HHTY (Importance and Limits of
Classification of Data)

3.3.6 arael it F aeT a<a (Essential Elements of Ideal Classification of
Data)

3.3.7 st & aftsheur % w14 (Functions of Classification of Data)

3.3.8 st & afierur F e (Basis of Classification of Data)

3.3.9 siiwst & aetrerur $it fAfe=t (Methods Of Classification of Data)

argfa faar & w1 (Types of Frequency Distribution)

T+ (Tabulation)

3.5.1 FTeeitas &1 997 (Introduction to Tabulation)

3.5.2 ITIONa= & 32T Ug qraar«=4a1 (Objective and Precautions of
Tabulation)

3.5.3 &3¢l 9Tl & aeq® dca (Essential Elements of Ideal Tabulation)

3.5.4 FTCONI & aefi<er & &F ArgX (Main Basis of Classification of
Tabulation)

IHT T (Practice Questions)

qI4er (Summary)

rszTaoT (Glossary)

IETE T % S<< (Answer for Practice Questions)

v I AT (Bibliography)

SYFR(T qTST 9THAT (Helpful Text)

Asamers w1 (Essay Type Questions)
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3.1  g&qr1aAT (Introduction)

Ol ST | 19 SAthel & Haheld il (ST & 91 § 9 T 5| TF SHls § oM
ATHST F IATHLOT T A T TXATIT, THF I29FT T JTAT| THF AATAT 3T THF AFSl F
FITHTOT T, HETT AT ATGLT (RN o qcal T THST ThaT| T ST AT SATHST oF AT
& o1, IL9T UF AGeTF qcdl 6 a1 | T qAT AL o aF(1he0T o & LTI hl q7
T |

TRford Sfishs AATF SATed, AFTY UF AAARTT €T § 1A gl Svg FULT A9€ o
TG UL GHAAT UF Fls (ARt AT HiSd Srar g1 oTd: UHi=d Awe| Fl 98 Ta GHAT
TR FAT g et T TS Ta arfehe e 9% A oad HedT aeiwau Ua qoiae wgardar
2l

T.AR. T (A.R. llersic) F AT, “GT1eq#11ag #FT 957 F19 3901 #1 3¢ a5
& FH FAT FR G 717 & 13 G&F [FA9a10 &g &7 § 7= 51 a9, a7 &1 vFHAT
wel F1 FTEIT F1 GRAET T AT g1 37 FIT F 22T F FFT ] GGG FA F
&7 & 5777 77 81 (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 still facilitating the
interpretation of the assembled data. This procedure is known as classifying and
tabulating the data.)”

3.2 32T (Objectives)

TH THTS & AT F 918 T

ATFET F AF(TRTOT T 3T, IThT TIATHT, 29 qrfe & Tif=a gr Tl
ARSI o AR 6 H1F, Hged Ud GIATS TH Hl THA ThT|

ATEET AIRLIT o SATFITAF qcd TAT AN sl AT & AT g
IO T A, IZ9T UF MFTF dcal Fl ST Tehdl|

AT o FIH0T o HET ST &l AT H T&H g0

3.3 3iHEl % F(r FT IR=F (Introduction to Classification of Data)

AN N N NN

3.3.1 AfwgEt F F1<or &1 7 (Meaning of Data Collection)

TR ToTd ATHST ol TRET 0T 6 SATETT I THIT o STEHTT HT FR-3TAT a1 § e i
TTohaT 3l AIRLIT gl SATAT gl IIELW 6 (00, ITLTEE b (aiadamdd § Usiidhd g
Tt &1 oy, T, FFaTs, 9w STt o e 9% aiiee oy T ST 9adT &l

3.3.2. AtEY F FEfien<or it gRATNT (Definition of Data Collection)

HIFC (Connor) = 9Tsat |, “GIIFIT Sihel 1 (FTTAAF &F & IT FIeq(7% &F )
FHTTAT TIT TG9IAT F AER G F97T I7 @39t & FH1aR @7 #1797 & 9 399
FfHTa 5F7391 #1 1313%ar & g1 o1 arell qut #1 gFar < g it §1 (Classification

/s the process of arranging things (either actually or notionally) in groups or classes
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according fo their resemblances and affinities, and given expression fo the unity of

afttributes that may subsist amongst a diversity of individuals.)”
dfFe (Secrist) # 9=z . “GFT HFS] F1 FTHI GIHTT [[FATATH F ST T
FH AT GGl F FHAG F} @R, AfFT dqfed g0 F FAT-FAT FIT F I79T 81

(Classification is the process of arranging data info sequences and groups according

fo their common characteristics or separating them into different but related parts.)”

.3 fRF (J.R. Hicks) F 8, “G#<9 07 FHaE 727 @F JIqd &, dq*
FFIYT &7 § 3 7Ig #1 g ga §id & (Classified and arranged facts speak

themselves, unarranged they are as dead as mutton.)”

3.3.3 Tt F F(THeor & {eT favrward (Main Features of Classification of
Data)

TR AT % 329, A U Ta&T o ATHIL N[0T F AN HRfeTd el
=T [T 97t § afer Srav &-
1. FRfteReor FoReT (o7 AT fA9roaT 7 /1T % ST 9% gial gl

2. FITHTOT ATEATASH AT HTET A 21 ThdT gl

3. FfteReor qat T fafe=rar o &= 39t Ushat (Unity in Diversity) T ¥T8 T 2|

3.3.4 stwgt & Tt & 3297 (Objectives of Classification of Data)
AR o AT 6 TG 3297 H &-
1. AFSt F G T Gierg s=m=T (Simplify and Concise the Data)- afteor &1 &7
29T ATHST Al STTAdT Tl §L Feh Irg, ALA AT HITH €T AT g
2. GHTEAT T AT § TqEAT A= F60T F FIEThT T2AT Fil GHEAT T8 T §
Tehe BIdT & SHY Srg OHA H T [Hedl gl
3. THYU UF ANTA® FFeAT FAT (To Make Logical And Scientific Arrangements)-
FRTeRToT T FETIAT & SRSt it Wifers fHOrwarst F ST ST AT Ud Tohgot
T TEQT FLA Al FAEAT Al ATl gl STH-SIAHEAT Alhel Al g, AT, o, T
TS AT | 2h AT U qe0g01 (4T g
4, UG T " WE & H Gg@& (Helpful in Clarifying Interpersonal
Relationships)- (Sl FT T I A9 T ST qTN TFIw & TeTIT Hl

TEAF FATAT gl STH- 99 hl ST & el dl avidhd w7 F Tg JATd AT ST
TqHAT 3 Toh ST AREAT T 1T AT TAT AT ITe0! ST0eT (5 ARt &1 & Jai

FRITAT AT AT, i F=F (e[ AT Al
5. TF HT9Te = T&qq #A71 (To Present a Mental Picture)- afTaor & g 9599 g

STaT & T e @t B #1 uE aeiEs S = S 99 T899 qeass a#i a0
FH T STdT & TAT ARSI << Kl Aierg & F AT T AT TGT AT ThdT & TAT 37
e fore=mT % T 5497 foraT Sar 2l
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6. o= Hifewhra fATe 1 e &g FAT (Laying the Foundation for Other

Statistical Methods)- 0T TRT AT ATFRIT % FRO0IA 9T =Euor & oy
AT AT TRt STar g1 AT aRfieeor & stwei o1 i oed § o aroia
AT § AR 07 ST=T=gi 2|

3.3.5 AFST F F((HU FT Agd T TG (Importance and Limits of

Classification of Data)

TR A TT AT H ATARIT B gl Irg T3 o THAT TART T % (o[0T
FR(TRTOT T SAFLTHAT BT gl ATHLI F TATT H THAI AT TEA w0, FFoor e Tt
TLEIY AT STEET | AR, LU FT A

FRTHLT T Tk AT AFST o SR hl TORAT § Fg (Sa<ont w7 G979 g1 ST
g wfereftwer fSraaT stfee R Iaar f fas FEwon & g S 6l GFATadT Tt o7
AT FT AT (@G0 90 I & F9 6 (o0 o aga af amaem & HiAm
LR
3.3.6 Iael F(Twr F qEeTF @ (Essential Elements of Ideal

Classification of Data)
ATHTT T TFHTd, IZ9A, &AF TS T A H T gU Tg AT ¢ o6 avfiaweor § 7
fareroaTa 2
1. FEfeIyar quT Tw¥ar (Unambiguity and Clarity)- &t awrt i afvsmor srerar

LT S72raT AT T, 9 7 Afera gy =gy e e e wr e ar §
TET ST g =8 ThTL %0l SIavgdr o A radr #f [oireer 7 3|

2. [:9ft (Exhaustive) - affaor & forw og srasa g & T Tare foreft 7 et &t
H gieatera gn

3. IR gu=RT (Mutually Exclusive) - fafs avf § qeafis qo<ht gl arey
AT TS a7 T2e9x Sqasii (non-overlapping) 2= AR T

4. T (Stability) - affor v & g & e 9% T S0 siT JoE |7 a7
T AT & T 7@ T

5. FqFHAAT (Suitability) - a 0T FTHATT F ATET AT AT

.= tara= (Flexibility) - avftor =™ geT 1R T e 7= affRafaat & sava
ATTHRATTATE GeTed AT ST &0

7. g AT (Homogeneity) -Icds a1 il ST AT | G 19dT gl ATgul

8. TR gr&aT (Mathematical Precision) - 9T9H, 7T 7S [E UF @l g1 AT12U

3.3.7 AfwSt F F(T<0r & *1A (Functions of Classification of Data)
TN o AT T (AHATATET & H < (RAT ST ThaT 2-
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1. Ig Sl & i Far § (It Summarizes the Data) - i a2 sr=afeaa ta
ST AweST &l G T H =<k Fdl g (ol aoig F sfiehel H a9 | S’
2T g1 ATohe0T SRSt o Iec@e T AT T TR1ET STAA T 1A AT F2ar g

2. TAAT FA | Ggra® (Helpful in Comparison) - aR{i<T | Sl FT JAATHT
FEATT TFAT AT gl STH- I AIAATAAT o AT § lfegah €<l JAAT ATHIHI Hl
s, T3t & e 2ot o e % avt § fSarisrd e a3adr § @ S el gl

3. He°l FT TLAAT HA ® GgrA® (Helpful in Studying Relationships) - st T
FR(TRTOT &7 T ST ATF FEICAT o o9 Hael FT LTI F0d | TIAF 2 2l

3.3.8 el & a¥(1eh<ur & AT (Basis of Classification of Data)

T2TT SAHST & AR 6 S TEAT ST & T ATAHAL oI LR T2 At
T AN TR STAT & o 39 T &
1. MHX (Size or magnitude) F STETT YT- STHIT F ATLTT IT IR H HEITHE
F(THTOT (Quantitative Classification) FgT SITaT 81
2. =9 (Place or location) & STETT 9X- TATH & ST TT FIRIOT FT R
FifTH<or (Geographical Classification) FgT STdT 2|
3. F&1< AT 1 (Kind or Type or Attribute) ¥ SIT&lTT 9<- YT & T[0T 371TS & AT 9X

FITeRET T FATHF av(1h<or (Descriptive Classification) FgT ST 1

4. g9 (Time) ¥ YR - THT & ST TT AR A HIATATL a0
(Chronological Classification) FgT SITaT 8l

3.3.9 sifwgt F Ffte<er st fafeat (Methods Of Classification of Data)

et 7@ Sge & o gerafaa =1 7 gifern Fu-amft 5@ am: derss
T 1A &, T ToheAd (hAT SITAT g1 T a2 g "earalt § =<k AT Sirar g, &7 T & 2l
qOhd &

1. AT H TeTIFLT ShIeAT H ATH FHET qormenss ferar (e, SAMed, S,
ATEATAT, ST, FLGHTT SAT(=) Tl ITA: 7 (Attribute) FgT SITAT g1 SH- T 397 §
TEET T o a7 8 e oRT I | S{Ea| a9 #7 T 8, SSHIe ohad 872

2. THRIEAT AT TRET 9199 37 70T T Ferwar ™ 9 =% (variable) #gr AT €, &
STEMTT I ITOTAT IT AT FTT ITH SAHS | SIH- A, T ol AT, Teqat & qod, FaTs,
AqTE, T &7

T &7 WRTE o qAT o AT I FI(R07 T &I fafaaT &

() TUTTeHa atieoT (Attributes or Qualitative Classification),

(&) gt afth<or (Numerical or Quantitative Classification)

() U STt (Attributes or Qualitative Classification)

TOTE T IATEATT AT AATEATT o ATLTT I AT AT AT OTCHE a0l
FEATAT | IOTTCH A1 T TR T 21 ThdT &
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1. grgwTeE FEfie<or (Dichotomy Classification)- 7z T % THg #T UH 0T F
AT 9T IThr IqteAfa A7 sTqureafa & sqame af a1t (Classes) H dfed g ol UH
TUTTCH e AIMTRTOT ol GrgwTold av([ehur AT T a3 (Simple Classification)
T T IO TR Fgd gl 8- [ET AT Aigar, I ua erged, FGarea ua
EIEENECIEINE]

2. FEORt FT[AFHOT AT FEQR AT afiw<er  (Manifold Classification or

Classification as a Series of Dichotomies) - T T T (ATHT SHEEAT) & AT 9T
FITReoT TR STTAT § AT &1 a9 (T4t UF UTHIOT) 97| TohT Seeh &t &l gae o (AT
&Y U HigaT) & AT IT AN 1eh0T AT ST a7 Tedeh avf & &l S9ad gl S7 T
2T IOTT % ST T AIATATE Grg ATST ZTT AT A A0

IR o form;

[ ] ] [ | [ o] [see] [ et | [ o]

ot T IafRetY T SIS FUTHTET ¥ 92 3Tt (A,B,C,.. ATfR) ® quT i it srqufRafy iy
IS AL (a, b,c,...AM(2) 372raT M &A=t (a,B,..3m(=) H =7 &gy smar 2

qragTAaT (Precautions) -
TH YT UITCHSE TR0 FHIAT H3 g I (F A1adTadt TaT a4 o
(1) SITEMR FT TIE FIAT- T o0l ITEATT AT SIquiesrta &7 e +9€ €9 8 [f%a g
FIRT| SH- ITE T AT ATTEh &l a1 H IedT g af Tg [Aizra gEr areu & e
AT T =7EF qAqT h A % I /AT ST
(2) aREdAT @1 ST T@AT- THAT sAldhel § TRaqd giar wgal § sra-srierfera forfera gr
ST 3| THET £T9 T@AT g Maeda gl
(@) g=areqs ati<or (Numerical or Quantitative Classification)

AFST T TEAT/TTAT F AT TT F TR FEATHE aN TR0 FgeATdT gl T aeTeheor
=T @ fafeat FefereTd 8-

3HTE 3 STIHST BT ATHROT 37K ARVITET Page 35



AOEH, @)- 121 HTHET 3 HiReaht 3TR HT HT ST -1

IS T fagfaemera

1. FAFHASE a9l (Chronological Classification): ST& sl #T FTd a7 TR (5,

o, w2, ATer onfR) F AqaTe autiha 3T 1T 8 97 S FIenhddg a9 had gl
IETELOT  forw, FoReT Tor # favra 10 ot o #iex arg+t & A= aior & aAtFe)

2. wWnifers after (Geographical Classification): Si®Ei T &5 a7 T F ATHTL

FRRTOT HRTTToTsh ARTTRT0T g TaT gl 39 &= aviiw<or (Regional Classification)

T FgT SATAT g IITELI & 10, THE 3907 o qohed =] 3caT1& (GDP) #F AlF2|

3. I T (Variable Classification): sf&et &1 w20 & LT IT A([H0T =2-
T AR FgATal gl ¥ &7 TFIE & gld g- @iveq =¥ (Discrete variable) T
F@fveq =< (Continuous variable)
i. @feq =< (Discrete Variable)- @z =< S A9 aRfwa gf o saffa oe=g

SAT-3TRT AT g, @I0ed AT THA AL Fgl AT gl Si- AT a0l §&AT, I I8

AT T TE&AT, FHATAT T ATHE daq (S| T THT UMH &9 H g g dAq7q

At ¥ "@ear 20 47 30 B 9T g, 30.5 =i

i. sT@feeq =< (Continuous Variable)- ag =¥ ST et sva<rer aT steqarett o
dgTivas &7 H (ST &7 F TG g1 AT T 2l TAF A of Tl g, Taq a7
7 FEfied 9 FgATdl gl STH- BIAT Al Y, FHATLAT *l A A, AHIT il
FaTS anfe) AT v Aty 18 T oAt BT HERAT §, 18.5 A9 off ET TRAT g1 THT TFR
fREAT T FATS 150 HEHar ff 21 7t 8 3fT 150.35 FdrHies off

3.4 smgfa faawer % v+ (Types of Frequency Distribution)

AT FAALOT U UHT JIRT gt g SeH =< & [ t9 e qodt Fi ST & HF H T

HT AT 1 | Hag Mgradi & ar ar @ JIar g1 7 &1 I | avfiga 6ar S
qHAT §- T I0T UF [gad Agd [&aao|
1. TF I09 sMgfa faar (Univariate Frequency Distribution): ST& T# =% 47 & 9T
I AgaAt MEia i STl g df 36 UF 9303 A [@aeo Fwgd gl IS0 & (U,
ST o ST a¥ ¥t it 9T A7 9q9 & ATATE FHATAT il G AT THh AT &

TR B &- . @ieq g [[aeer i, Jaq a7 @iveq srgia e
i. gfeq smgfa faawor (Discrete Frequency Distribution): s @fted w2 & em® 9%

AT ATt &1 FATT R STaT § ar 39 @ied gid Faer Fgd g1 Sagew &
o, Tt T & 50 TE=mr=iat & For 10 3Rl § | JTH! H1 A oaqeo =e T

o TATIT ST Tha T 2-
BIEIED IEEICREL fererte= i ger/srafaat
(Marks Obtains) (Tallies ) (Numbers of Student /Frequency)
0 Il 2
1 11 3
2 HH 1 8
3 [ 4
4 HHH 6
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5 HH HH 10
6 11 4
7 HE I 7
8 | 1
9 1l 3
10 I 2
FeT qeqT= 50

ii. Taa a1 srEfoeq srgfa faa<or (Continuous Frequency Distribution): sT&r sr@fea am
AT T 6 ST T ST ATTOTRT T (FHIOT 6T STAT & aF 39 sr@ted i o
Fgd gl T8 avi=a¥ (Class-Interval) 9% smemia 2raT g1 32180 & foru, forefy wer &
50 =it it $=TE & A sEfa B A% T | 9091 ST 991 2-

=< (Class-Interval) (cm #) [ERIERIEIKIZIE CIER)
(Numbers of Student /Frequency)
110-120 10
120-130 7
130-140 4
140-150 9
150-160 3
160-170 15
170-180 2
FT HeaT= 50

2. fg=d= srgfa fAgwor (Bivariate Frequency Distribution): ST & =¥ & % &MY 9T
AFTAIT FT (RO TFIT STAT & a7 TH T F4F T [=Ha<or Fgd gl ST & o,
e areaT % 20 frerfi=i & srefamar foor § 20 & &< 24 ITHT vd f@iferht § 10 &
14 JTHIHT & AT 92 (8 Aol a=if-

QTR Ua Fiteasht ¥ 20 faenf¥ay & sisi & vaidta st o= sigfa aneft

qiTeTeht | T I § WTHI®

20

21

22

23

24

T

10

11

12

13

14

A IO IN| W O

T
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3.5 9mfiaT (Tabulation)

3.5.1 FTeiig &1 9=7 (Introduction to Tabulation)

AU STTAT ATt T AT & & § JIOF A0 T [FEoor &7 UF 77w
HEA@UT AT gl Ao (Table) & AT AT siwei i 9fxeai (Columns) ¥ FHaE
FET ¥ g oy qwhi i FOuary 39T w7 TY ®F F g1 91 J0d| G f €9 H
TRfT fihs T hae Fifeaentd g & T § Aems® aid 8, a1 I8 A sAhe! Hl
STTEATTS &l FH Fed § AT TETAF g1 2l

T (Corror) & A, “@RUAFT 1 [FarreiT a7ear #1 &5 &7 § @7 &

TR & AT 77 FTAT FIRIFHIT T FT FHaE U9 qqIe9q Feqlaw<or §1° (Tabulation
involves the orderly and systematic presentation of numerical dala in a form
designed to illucidate the problem under consideration.)’

arEad B et & afRad &7 § veida w9 i &= f@{feet g sgror s §
(Textual Representation), ATRUft & &7 & (Tabular Representation) T& UTH 314

A@l % =9 H (Graphical or Diagrammatic Representation)

3.5.2 IRWfAT ¥ ITeT U ragrar (Objective and Precautions of
Tabulation)
IO & THE 3297 Fafted g-
1. AN T THE 3227 [T TAT Sy g6t &l qierd 9 § FAGeqd FF § 9
ATATI
2. LT FT 59T AT T H TEIT HLATI
3. FATH T § AT HI qIHA L@
4. Fitesnr fafa & TN i g a9
O Fed G0 (AHTha STdl &l &9 § @1 Aa9T+ 8-
1. Te= | o ST ¥0€ &9 F offds for@r gmT =Areu e a8 ©9% g1 9w fF arieft
H & W g e e & wetae 8
2. FTTolt I AT | TqeAT a9 iRl # AT gt ey, et a% g9 gf uihat
#T weaT stfees Tt 9Tt
3. ATl T w77 % T@ @1 6l "@ear a1 foear anfe & {2 w2 o= Tk
4. I TG q€ ITLNUF TAT ITHehT H&AT T € F & JT ATR U
5. STl T T¥AT g1 ATLUIAT 0l AT T3, TH ! TATH ATAT TAT FH GA(AT BT
6. FTIU T} YT | AT il ST AT 0 (STEE T&qa q2AT 0l ST= gL 3T & AT 6 ST
T e Agfaat #49 g
3.5.3 ST TROMAT * 3(E9TF dd (Essential Elements of Ideal
Tabulation)
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T ATHTT 32941 & FIE9q T@d g0 UE Fitemshia arott § =9 @t &1 gEr
ATYTF g-

1. ATEft T 9o, i, et 97 ¥9q: ¥9¢ (Self-Explanatory) 2HT AR TN

2. |Tof &7 ofide (Title) |THROM F FUT TIF €T F S{Thd AT ATRT TAT THH TReT
TeRT T STETTAT AT Hivaiddr Al g1 AR

3. offde & = TRl § FATdT T T it 919 6T THTSAT T Ioold HLAT AT

4. TRl § weh qtedt & ofidw foeg & srqefid= (Sub Heading) #gT STTaT &, ¥98 &9
T AT AT AU 7 T =avT1 (Columns) & sfive g f&F Iwefid= (Captions)
FgT SATAT g T &Y ¥ foha g AT

5. FTRoft &% F&T AT (Main Body of the Table) ® wfafs=t sryam Hafaa sitwst &l
afRRIT TAT TAEAT & offTaRT & STET WIT ST ATl Ifs et a2 & Hafaa siws
YAy gl g df ATt § Heafed sam/at 9 =12 €9 # ‘N.A.’ (Not Available)
sifeha AT AR A(S AFHST & qTUTerd Tl 2T Taerar & A & § w7
TFIT STT9IT AT 37 § AT o A= Hrewl (Brackets) H T91AT SITAT 2

6. IO § F9TT T o 3w FSenl AT 97 sfiu= (Title) srqefid= (Sub Headings)
aaT I9efid (Captions) & S gl il ST Tehl g, Irg €T FHLA & oI IO &
TET-ATT & A= ATEATHT [eouil (Footnote) fordt ST =TTl

7. AT % A= SRSl % |G (Source of Data) 7oAt Hve¥ Ui (References) &
oo § ST st gt ATe Ul

qTRofy =T e
qTeeit ¢ftd (Table Title)
l @™ (Column) l
uf=h off 37 ofiie 37 ofieie T (Total)
Rrat (Captions) (Captions)
(Rows) ~ Tgefr

—»| (Sub Headings)
srefi=

(Sub Headings)

T (Total)

feoquft (Note):
ARl * =T (Source of Data):
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FAETT H T % T& I (Main Element of Table in Research)
T ATHLTT | GO0 o % T acF g AT T ST (HH e ad o-
1. 3= R (Proper Size): AEATT § AT T AR T THTE MHAT ATRT 36 IHHI
TG, A § ATETHT B Teh ATa9T AT IT=a AT T AT ATR T Tfe Ao H

ATeF AARTRAT T&T HLAT gl af Tk Fel Gl 6 T G AqGF Slel-giel
IOt SFTHT SATET 3T /AT 74T 2l

2. 3797 & AqEX (According to the Objecive): IEeTT H AT aATd 7T I AT
TEAT AFeTF g T IHeht AOUT-aTRit 3297 AT € AT AT T 29T 6 AT <h
FArer-aTalY &7 /Ol | e Agl AT AT

3. @I ® (Comparable): EeTT H AU H AHS Hl 39 dig AAETT HLAT
ATRT e Y AFST FT TAATHT TeTAT FT AT F ARy 7 T 7 7961

4. grofias & AWt &1 ST (Use of Rules of Tabulation): sTeeem & |T0fT a9
qHY TN HeAT, i, 3u-oftde, st & #a arte & faug § "rofiae F &t
=T &7 T | T@HT ITHT ITAT HIAT AA9TF 21T &l

3.5.4 9TCUfiAT F afi<ur % q&T AU (Main Basis of Classification of
Tabulation)

AT &7 i @ e 9% Aetad o & afiahd haT ST 9l o-
1. 97T % 3rem 9% (On the Basis of Construction)

2. 3297 % T U< (On the Basis of Purpose)
3. HifershaT & 4T 9% (On the Basis of Originality)

1. AT F 3T 9% (On the Basis of Construction):

THTOT 3 SITeTe 9% AT 0 &7 TR F T(eT ST ThdT 8- T U St qrieoit
i. T< |IReft (Simple Table): St AT &1 e T[0T 3 SATETY 9T ST T aiFd har
STAT § AT a8 | AT Fgl SITar gl 6 U 7 JT0i AT TIH/ HHF 0 qriit 97
Fgl SATAT gl STH- ATATAT % (ATTHIT T R o AT AT S| 3ETL0T-
SEE {<h faeafamas § RS Renararsi #§ Renfiat 6 e (a7 2024)

fememaET et it "Jew fRemarEr ECUCRIET R LI
FAT forerr
CHLER] CEIG]
F AL
fafear LR

ii. Stfeer gTRoft (Complex Table): st& Tt & T & 7fer I[OTi o e 9% ArFHeT Al
AT [T STTAT § T SH ST AT Figd g1 STt qrruit & o T THe g 8-
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a7, faqor rfRoeft (Two way Table): =& AT & 2T UM & 4T U< sl & faarra
TR SITaT 81 3T
TTEALAT F ST STTEGIAT T [ [HT:
S [TTHEAT T IRECIES TRT

TR

. fBrpor ariReft (Three Way Table): =& a1feft § 9 92eq¥ Saferd o & e 9%
AHST I A((HA (AT STTAT | IITLl-
STHAEEAT FT T T AT & AqET i
T = Ll
qTe LR ES T qTe e | 3=

K
|, ST ATt (Manifold Table): =& aTRoft § 1 & stfers 9veaw "aterd o &
ATYTT I AREST T AT (AT SITAT 5| IETEL-

sy KA wfgar il

TefoT = arefioT gl

gre | Freae | "raw | Feew | grew | Feae | grew | [

T

2. 32T % ATIT 9% (On the Basis of Purpose):

I29F o ATITT I T &l &1 T | A0 [T STTAT - ATH I29F UF @G99 3297
FTAT T

i. AT I8 ATt ATIRft (General Purpose Table): =5 YT &t ATROM # sithet &7
FTIF WS gIAT § SHoT =4 §a9 q1ievil (Reference Table) Wt Fgd g1 IITE<0T +
foru- foreft Sor o SeEEaT & stwet aretr arieft § At ugest F an § qmwres ua
ST STAHTET Bt 8l

ii. frerer SReT aTelY |t (Special Purpose Table): =& YT st arfvoft =t fret e

29T AT AEEET 9¢ THYT STAT g 91T S1aT gl 6 09w Ao (Summary
Table) ¥t F3T 1T | 32T & forw, et Tt o faferer awt § gu @y &t afer &
FETAT g2 AT TH TTL il A0 ATHT: B AR 61 gidl gl

3. Hifersar F 3T 9 (On the Basis of Originality):

HITOTsRdT o STETY 9 |0 T &7 YT & fasriora BraT ST @ehar 2-
i. Hiferw arfReft (Original Table): o afieft & |Te it wifers 2 € ag Hifow
TTreft (Original Table) FEATAT g1 Tv8 TTATHE AT AT F T ATaT g
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ii. sgcawr gTRoft (Derivative Table): =& Y& it AT # Hifor siiswel & MY T
1ol 7T TRT, ATew, YT fe=er i s gertAT Srar g
qq: SULE & YT IT gH &g OFd g T AT HT a6l o9 qeT -
fAwTor, IgeT TAT WITersRar & e 9¥ AT ST gehar g1 RT3 e 97 ariiery v
YA T ATE | qTeT SFTaT g1 TLA AT T T[0T 92 SLTRA Il @ SAAreh A1t qATiorat
T § STTereh U 92 ST giat 8, Rree f3qor, BAqer s agspor arffmEt § fErarfera fam
STaT 21 fBRrer &ty # < wqor, Bper anfoft § i o, s ager arfoft & G st
TOT BT 81 329 & AT I FIRIOAT AT oY 9w S2eT arell 31 Oahdl g1 |ro
329 ATAT FTRTOAT § AT FATHFHTL It & STk (9T 3297 ATe(T Frieforat et fAfore
STHHIRT & {0 a91e STt 81 Jiforerar & Srae 9% ot Jifes i oqeas gral gl
Hiforsh AR # 97X s G Id 8, STaih Scds Ao § Jiferd Aiwgi o Hahrel 10
TR, AT, g9 e anfe famm ST 2
FAFTT THT H A0 TF HIOAT & 70 F2@T FT ITTNT ATerF T od gl THh
T 2 I F TiveadY 9 UH.UH. ATHE, A F STANT FAT SIraT 8 adq a9T §
FR(THLT ST AONAA o o1 FFqes T ITANT AATeH AT gl TAT g1 FFIST o ATeTH
T AT T AT A TR A dorar g 7T & e envershatant, Tt gt =i &fae
ST o o0 g U AT STHLT a9 TAT 8| FFEL FT STTRT GHT il 99d FAT g 31
AT AT T FH Far g e i o it aferar srferss waret sfiv aaess g1 ST gl
THA, TH. . 0H.09. (SPSS) X ¥ 9« Sl AT YO dt AwST & aviad
T, AONaE e ST FEuor w3 & o0 249 9 § ITR & Jrd 81 299 7Y T
TATFEATT T o a1 § 3T 3T HHEe H e & 9e|

3.6 ™ T (Practice Questions)

i T i
(PP & AT I I[OTHSF U FITcHT a0 it Tq@ fafet 1 (a=ai av
)
2. ITLT F AT U ATRON &l &7 TR & AA0Hd AT STAT 8- o, 3I29T UF
farorT 3o AT AT (ATHTT AT TR )
K T & YT 9T IO Ko 3T F[ca« gl gl (ITeqraswar T
EHEE)
Rufeifeaa Fa1 § 9 907 TF 99T FI9 & A9 Flo0-
1. T[OTT 3T IATEATT STIAT AT o AT T ToHIT TAT AR T[OITCHE AT
FEATIT &

2. SIS T HEIT T AT & ATLTT TL AL HEATHE AT FgeATdl ol

3.7 9Ter (Summary)

HHRTT SAlhs AATIF S, SETY TH JAARTT €T H gl gl Sre FAL 9 H
TG I¥ HHEAAT U e Awd [ARTadT e grar g1 oTd: TR el Hl 9 Ug qHe-
TR FATT g el A% T arfenes e % A9 d HIAT a9 w0 Ud A0 Hgardl
gl Thforq ATHST &l el 07 & YT IT THE 9 FTATT HT AT-3T a1 § Fied =l
TTRAT T AR Fgl SATAT gl AR A8 TAATEAT T AT el dhl Fed €T § <
AT g SEal asig | Atwei & T0AT & AT gl gl avian<or § SArHel H JATTHT

T TEAT AT | ATHST AT A RLIT SATHIL, T, O U G997 (Time) AT o AL 9T
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BT AT gl TEAT F ST I A ahe0r il &l Tq@ ATt 8: qoiens Ud Jeareds avisno
T T SRt ST9aT sTareata & e 9% AT 3T anfienor orTeRs avfieheor Fgardr §
SR STRST T TEAT AT HTAT o ATLTT L TR HEATHF AR FgeATdT gl oI
FAAT AHST I O F ®F H FIF AT FEAT FT UF ST Agea 0 90T 2|
ATt (Table) & ZHIRT ATTATT el i GEAT (Columns) H FHe g =7a+dT & g o™
THAT T (FAATAT IHT FT TTL € & ATHA 1 A1 | Teh @l IO o6 @ qcd Hafoiad
g- ST Y, 32T F ATATE JAT FRONIA & FIAT HT ITIRT| AT FT A @
AT 9T afighd (FaT ST Tt §- HH0 % e u%, 3299 & e 9T UF Alforhar &
AT T2

3.8 srsaTa«t (Glossary)

= FTAHAGS aviw<r (Chronological Classification): ST STt FT T AT 0T (e,

&, 959, 9T o1f?) % QAT A Fd AT STaT 8 AT SH FARHEE v 16T Fgd
21 31T  forw, foreft Tor # fomra 10 awt * Wi argat & fAf=wior & e

= WTITerR FEfET (Geographical Classification): sifshel T &3 IT TITH % STHTT
FRTRTOT FRTIToTeh A R0T FgeATaT g1 T &= T (Regional Classification)
AT gl STAT 5| IR & oI, T 390 % gt = 3ca1g (GDP) & At

= - T (Variable Classification): sieet T 921 o TeT I¥ FR(TH20T F<-

T AR FgaATal &l

= gfveq =< (Discrete Variable)- g < fSree A1 aRfoa gf a1 (g uweq se-
AT T g, @ived AT Eaq 9¢ T A@T gl F°- Al fr gear, T gy
TATAAT T TEAT, FHATILAT T HITHF o= AT

= @fieq =< (Continuous Variable)- ag = ST foRHET Stva<Ter AT Aeqereri | SgTivash
T | (ATAGIE &7 § GFAF I AT 9 3l) TAF T9 of ThdT g, Taq 9 a7 @iveq
T FEATAT g1 STH- AT AT AT, FHATAT T FoT AT, FREAT 6T ST AT

3.9 VT T % 3L (Answer for Practice Questions)

i T i
1. q=ai 2. grgTT 3. Hifershdr
FAuforfeaT wu«i # ¥ 907 Td S/ 9 & A1 -
1. 97 2. T

3.10 ¥==¥ 7= g=T (Bibliography)
e Roy Ramendu, (2017), Principles of Staftistics, Prayag Pustak Bhawan,
Allahabad.
e Gupta S. P. & Gupta M. P.(2010), Business Stafistics, Sultan Chand & Sons,
New Delhi.

e Bhardwaj, R.S. (2000), Mathematics for Economics and Business, Excel

Books.
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e Bose, D., (2003), An Introduction fo Mathematical Economics, Himalaya

Publishing House.

3.11 SUTF s =T (Helpful Text)

e TUH. UA. &, UA. *. Aqdal, (2010), gRATIHF f[Fgywr, faa afsafswr gre+,
TATETETE|

o IR, AT AT (2008), FIfETFHT & FeT Fca, HIATeAT THTeTH, TS|

o fHg, THO 0 (2010), #/feg#1 fAgia g =7ag, Uq =< Uve a9+l forfHes,
et

3.12 fRsiemens 757 (Essay Type Questions)

1. FR(TRTOT & T FT THAS g2 ARSI o6 a0l F I2eF aar Afer i fFa=er
ffoT?

2. FfTeRor Ue AoiEe ¥ faw =g fifsu?

3. A0t FATd TR o e 1At &7 €19 @At e T grar g2
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=TS 4 - st 3 SeqeT i Rt

(Methods of Data Presentation)

4.1 J&qraAT (Introduction)
4.2 3297 (Objectives)
4.3 Htwgt F Tegarwr Hi fafeat (Methods of Presentation of Data)
4.3.1 dtFst w1 RewT yeqdior (Diagrammatic Presentation of
Data)
4.3.2. == 917 &1 99T A9 (General Rules for Diagram)
4.3.3 stwst w1 fargEm TS (Graphical Presentation of
Data)
4.3.4 fag@ s F 9w fR9w (General rules for Plotting a
Graph)
44 Fewg wd o weqdiser § siqx (Difference  between
Diagrammatic and Graphical Presentation)
4.5 =19 17 (Practice Questions)
4.6 914 (Summary)
4.7 srszTa«t (Glossary)
4.8 ¥ I % 3ITX (Answers of Practice Questions)
4.9 T = AT (Bibliography)
4.10 SUFR g TRt (Helpful Text)
4.11 fAsuTens I (Essay Types Questions)
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4.1 g&ara«r (Introduction)

qreqd § aAiel w1 Faread &9 § yaidq == & = GFfemt §- g = #

(Textual Representation), @TRuft & &7 # (Tabular Representation) T& IT% TH

favge@ T &1 @l & &9 § (Graphical or Diagrammatic Representation)| fa==it
THIE | AT IGLIT & TF AT F T H A I TG0 FLA 0l &ET7 F a7 § ST T
21 =9 TS | o fovgeety ue o ffar 3 opd, aftamor g s o s S F AT A
eaE@® 7

4.2 3297 (Objectives)

TH THIS o FLIIT F TLTT 3T

v

ANRNENENEN

<\

ATHET T AT TEA R ST Fohdi |

= 9T o AT =\ & &9 g1 qol

AR AT FArg TG TEIATHTOT T ST Fanl|

fa=g@ a1 & |THT T | a9 ar qeohl|

EEKPIRECALEIRE R i call

== T e oT it T | fawg @i 5T St & Teqa ol & UM & TaTd af
oA

Tareg e TEQ 0T st AT § =T8T GIRT ST & TEqo 1h2 0T & UM & T af
oA

4.3 STt & TEgarHer 1 fafeat (Methods of Presentation of Data)

HqiTeTeh! | SAihe! l HEAd: &l THE F TEAHL0T 6T STTaT & -

(31) o EIREGALCEIR]

AT TART UH-UF FHT AEqTC & eI F|

4.3.1 dtFst w1 FRewa yegdiw<or (Diagrammatic Presentation of
Data)

A. Fawa yeqdisor #1 s (Meaning  of Diagrammatic
Presentation)
o y=eE, T % e e i ag fater g Sew = #& arar § =
T FYTAT SATAT | STTEA ATHST Fl TH THIE TEIT AT A1 o oF 7@ H TeaL AT
FHAT § Igd gral a9 10|
B. o weqdisxor it gfRsmwr  (Definition of Diagrammatic
Presentation)
TH. . /I & AqHR, “FlAF79r #5391 # [T G T&917 97 7 §id1
g1 A7 13T s feafad # @&y #1 3G+ qaa7 § §9R1 Gg79a71 #Xa §1 [ 7%

TF FIATAT §HIR @18 1371 (@977 39 F7 (@77 397 IeqT AT &, 31% T THIT
R u# 5% ¥ geqreqs s7ieer 7291 #T avquf 59 aq=17 7 §7R1 Ggar #a §1”
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C. == == % 0T (Merits of of Diagrammatic Presentation)

1. R stwst & 9 T gOg s9Ta § (Diagram Make Data Simple and

Understandable) - == & g=T STfeer, sreaafRera i f&ormer aaw afer aea
2T STT & 3T a8 STAaTdTol & T9AT % TFT g1 ST 8l haet 3Tl i a@F
FTs Aoy fReTeaT 59 grar 2

wtrg g . 6% ok & a5at °, “QF A7 F9F ey qur [ w5 g

HTFIGT FX7 TAT T J&TT FLAT 51”7

2. e g9 % Tia (Longer Lasting or Memorable) - =i #T agd a87F
T 1T FLAT AT ST gl T AT 18 TS Sih[ Al A J1dT § T
=T 5T AtReT 1 U ATHe FrT Aieaeh 9% UEdl g S agd {2 96 a6t
Rkt

3. et @ gwe F o 9w foer ar am i smagawar w80 (No Special

Education or Knowledge Required to Understand Pictures) - == i
HHAAT STATHT % 70 T8 93 2|

4, 9T IT 99 Ft 994 (Time Or Labor Saving) - =T &t @gmaar & sitwsi &
AT T 399 Aohd Mot § 9gd 7 T80T TAT TAH 6l aeTahal gral
2| foar et afvsw o o7t aerar & oiY ue e # sAthst uaty A4 § 960
H & ST B

5. ArYH TF TATFATAT (Attractive and Impressive) - == agd s&d= 2Id 2|
T T AT AIAT A G Ad g G, TG, AT (C.W. Lowe) F ersai H
@l T F HFET P T THIFAATAT &7 F [F&q997 337 F fag [+ #7
I 397 51 FHar §1”

6. AT & ITI-9T HAILA g7 (Informative as Well as Entertaining) - T7=<
= =T a7 <9 B § T AT &l A1 AARST 9T < gl Al ggradar |
AT TAATSAT o o723 | Jh1ae I d dal aidl gl

7. AT T | 9g@* (Helpful in Comparison) - == #it agrar & fafa=r
TAATSAT sl THATAITAT TAAT il ST Tt B

8. T¥=Y %1 €farg 9 (Short Form of Data) - == @@=t &1 wferadar v #3d
S| TAERT AT q9ET 92 O 3 UF 9Fie S i & S gl gl

D. g v f W (Demerits of of Diagrammatic

Presentation)

=T J29i = 39 =frat # o 99T gra 8 ST e gt sreaa T & faAr
B 39 Ay Rred 8| TH. . WA & TG4, 37 77 37 72997 F42 3 [T

qIIT FNFAT GAT ATeTF §IAT &1 T8 AT G, YT TIT FTH1ET §har & &
FATTETT ATk TS7T ST & @ 7 FT7aT 17 T8 THATH! H1 TAN Fd FHT T
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g Meea avg oW gmEgret & sraegwar g1 =@ e iy aheEfim
freforteT 2 -
1. T F QO T @WTE H g9 AEegwar (Requirement of Similar

Qualities and Nature For Comparison) - == # qaAT THT 3% gl oa o

THT T[T 6 ST 9L I 10| FfS 3 &7 A I % e 9% a9 S
T ITH AT FLAT ATHE T AYLE FITT

2. Fq TAATHT eqq T¥F (Only Comparative Study Possible) - ==t #i
TETAAT | haol JAHTCH TeTIT TFTF gl qT1aT gl
3. &% swax fe@m™T gvwa & (It is Not Possible to Show Subtle/Thin

Differences) - ==t g1 agd & =¥ &l YT FIAT 79T Tl 5

4. ST TATAT T Y2907 q¥9q 71 (Display of Multiple Information is Not
Possible) - == a1 aga@t faaraarst #t S=fefa & T ST Fharl

5. eaTe® a9\ s a (Numerical Display Impossible) - == g siishst
T T [F &7 § T q¥9F Al gl gl = sqAr=a &7 ¥ Aiwgi w7
TR Fd gl o ag! % oI SUh gid & gt 9edT § §oF ITH FedT 3297
T g1 afcsh Ik ToF T ATATT (=1 T T@ AT ST el

6. IATga® geIdanT (Easily Misuse) - f=a 3fiT 10&E = aqmhe e
TEITNT TR AT ST ThaT B

7. A~y A& ®1 UF ST Gmaw (A Appropriate Means of Drawing
Conclusions) - == #T 3@ o7 a7 ey fAemer ST 797 981 8

8. TIIH A9 % AW ¥ gHITe® (Confusing Due to Lack of Sufficient
Knowledge) - ot == a9 arer &1 AW &1 93ty 719 981 ¢ ar == var
I FHRAT § ST AT T 31 FATT T HLT G AT FH TaT FL

9. i@t T &@T (Deception of Eyes) -afx sttt & &7 = 7 9913 94 ar
THH Al A AT @l 3l Gal § 3 a@d ardr T Gond 9% 989

qRdT 2l
10. 3" fRAgwor sEea (Further Analysis Impossible) - == &t w= 77 ot
T & T 27T sy fargoor v 981 2|
E. "oma veqdisor % YK (Types of of Diagrammatic
Presentation)

i & gremeord: ==l 7 9 T & IR § o T SAar 8:- 98T, UE-Ewr a1
U-faware arer = gaa fBiEmt a7 S-fEeaw arer e, daw Gfaar
f-fareame arer =, =T gt i at=ar H-om

1. TH-FmT 1 TH-RAER a1 =7 (One Dimensional Diagram) - STar 9=HTAT
faf=eger vt 8 i Faer o1 7 AT FIAT ST g a7 U 39T 31 va-faean
Tl =t &7 =T A AT g1 UE AT o 7 sy vy AT 7 8, Srew
A § T UF &Y e - S F g9 Gy srar 21 3 Gt § e
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FAAT HISTS FT IS Hag<d gl grarl Uh- T = e sraar svet==t &
&7 H BId 81 L@l AT TUSK Al FATe (AT 1Al o AT & YT 9¢ T
STT g1 TUST § ATSTS T ATAT §, AAhd 26 AISTs &1 ATIGUE & HlS TFee
Tl graTl FTETS &1 AT a7 =0 F1 Teaw ol ' aq1 6 forg B Srar
gl THIferT |sft quet ff AeTe avaw W A g1 uE-faw e aga av
21T §1 THF A AT FHAT F F1E FATE ALY S v B Forer ¥ v F
2 & -(F) TEr= (@) ve =

2. fg-famT ar - = == (Two Dimensional Diagram) - f5-foam == &
e U = | g, e Awior sfiw e ® = & awars (31 39m) S
STETS ST T 79 & TET STaT g1 SHITONT Teg &Ther (=17 372ET arae =
T Fgd 8 3- v fFur o 9 v * g 8 ugar sraa =, @ v
IEERIGRESREE]

3. Br-fawT a1 @-faq & = (Two Dimensional Diagram) - ST&r &1 &
T T&T H Fgd ATHF =¥ gl af I8eh g B-fomr oy &1 y=nr B s
TaFar gl B-fomr =t § ey it svars, JETs oY g diAi /A w4
FT AT | TR FATAT SATAT g1 Ad: =4 =0 7 ==t = ot #iga g1 7=t
Br-fawr =t &1 JamR, TEE, 9ved, TR Efes w97 § §9mEr S
AT g AT HaH O3 TAET F9 gl I I & o7 Tget AHST Al TAqA
TReTaT STTAT 2 Y TF S\HA & ST I =7 00 ST T o7 grav g

4. A= (Cartograms or Map Diagrams) - SlF2l &l Y&qd #3d & o0
A= T AT T FFaT SITaT 81 ATt & g7 AR siiehel il a=1
TIEAT & A1 TE(Ad haT ST aehar g S &T9 e e & A\ge & aearadr
T, FE™ it G&AT, A 9eTdl & IS TAle [Q@mTl Ifs TF &f
AT 92 AT G247 & AT o Tai97q AT Srar g ar 39 o0 STeT-
ST 30 AT Fovg i &7 TART FRAT STaT 2

5. fere@ (Pictogram) - oo siisst it aeaieerd 7 & (=0 & q7eq9 § T&5qq
FLA ol AHeATH gl ISR & (0, THEEAT & AHeSl H AT &l AHd
TR, FTATH o ICATET I AT & = TR, Thed i AT Thed &
== FamRe feEmm e ggfa SRl T9TE ST sTERuSE Brdl gl o
TSI, =TT AT 3T ST ATet | ST Tl AT grav 2l

4.3.2. = q9T+ %7 qrET 9w (General Rules for Diagram)

aiferhiT = #1 arFus g T9ATa9Tet g9 F forw {e it w7 e ¥ @
EICERE R
1.8[&4T (accuracy) - = SFUH T FATHT &, YLEAT 370! A gl AT ThaeT
AT SrRU = #7900 7 I, IS LEAT A5l af ag 49 gl
2. sy (Attractive)-=r=Tt 1 st S9T Ta9 AT ATT9TF g
3. [@TIT FT 70T (Use of Graph)-=r= s9Td 87T T@TIS &1 TIRT S 72T 2l

SO e LAl F g[EdT <1 i LT gl STt 2l
4. sfidw (Title)-Tg sTcawa aaea® ¢ & = % v suar #@ear T ofius o

ST
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5. AL (Size)-=r FT AR ITH TITH % AL 2T AT T ATk 9g @ |
2T A

6. HT9gve (Criteria)-=r= 9T & Tger ATUSve AT FT AT A9+ grar 2l
AT9Eve M8 Fivd 90T ITH €1 T S{{hd Fed arel GadT =1 &l O |
T@T STAT g1 |I9gUE VAT T ATy & = & &l &9 § T&d gu a al
JEd 98 a9 JTH A T 9gd Bl el

7. Fre=t ar SNt &1 @ (Use of Symbols or Colors)-=rt # straeTsha e

e s it gEaTe & gefda we & oo Afss sy & et 7 T
FT AN FAT ATRT T 36 [ATT § Fohd =0 & A= 974 Hl 9C & AT

EHEL

8. == &1 °AT (Surround Pictures) ==t T AT AT ILT @I & AT AT
AT U ATk F a@ | (e AThUH |

9. SUFH = %1 19 (Selection of Appropriate Picture)-f=r %2 YT & gid
§ ST = T Al =0 THT T & SAhS! & (1T ST Aal 2l qohd|

10.9<aaT (Simplicity)-=r TET AT AR U & a8 J3ear & UF 977 <@+ F 0
H o ST

11. ¥gqUt 9Td gL GT & (Important Things in Dark Color)-== a=Ta a9
Tg AT T § T@AT AEaLTF g o6 TSl 6 Ageaqur el Hl T 31 F AT UH
&7 & yefda o s

12. = @ar (Thrift) - 78 d7 e & TEaT Aaeas & o P ava awr av 7
AT TTEAT T EIAR A 2

4.3.3 stwst w1 @@ TESOr (Graphical Presentation of
Data)

A. fa=geir segqetaor &t 3ot (Meaning of Graphical Presentation)

HIETHIT AHST T ITE TIX 92 J244 fawg7@ (Graph) FATdr 21 SATerawier
Tiferfir arws Tav e siv sfeet g0 § & s=-amwr F oo e aweer
AT ST gl ATHII o FRUAT AKST AT AGTEAT T Hra? &7 F T&qd Fd &
T S GIXT AHEST 0l (AATTATH T STeh Th1E | TR Al (HAT ST T Tl

favga@l i =T Jaaq: Srg@ -9 % Sfha ohd ST arer evgsll &l
AT § AT & F Il gl ST LT &l 3T JTT F0T AT FITE 37T 3T AT @r &
TSt LT U TSt ATT AU IT S0 Fgd gl oITeT & o q9T Hile 7eT & U
HRdT T STANT T H g

TH TER Ag@T-09 A AR § & SATaT § o9 § TdF T &0 =T
Fed ol @ -9 9 foheT off foeg &7 YiTeha ivd 98T &0 U4 &l ATl T
T Fh 39 AT F+d 2)

g @ Y29 & q&Ia: 919 &3 gid 8| Jgoi7 (avg @ (aaue &l sTaeen
o grateerq ararg &fey, oEr gt S # aniesE w7t 81 §977, Seaia &
ST TTOTT ITOTAT 3 T 9 90T F A0/ 479 6 o1y 363 Srar g1 dfgy; o
T o TATT I q&d g a0 ATHE| il TF(T h AT AT aATAT ST Tl T g1 FIT,
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forgem Sfee Attt & =T 06 3¢ 93 9 Se0F T I97aT gl 7997 aeaieed
TAT T ITH-ITE TE TN Fleh AT [ ILA F497 2T g
B. fagwdfiw weqditeeor @it aRwmar  (Definition of Graphical
Presentation)
s, o<, a9r (IL.R. Vessolo) F a7 ¥ Y T -“FeIreqs 137 #1 94
YT UF qTHT (3% [@75R@ 51 T8 G&q1sil %7 ({7 59 /< Jeq7 #dA1 & 13 371 1
ST G T AT T TIq &1 TEIT3 F1 &7F J77 § §T%7 TI19F T57F 51

(The simplest and commonest aid to the numerical reading is the graph. This

gives a picture of numbers in such a way that relation beftween them strikes

the eyes. It is of the greatest value in making numbers clear.)”

C. fa=XE™ TEqdtshor * 01 (Merits of Graphical Presentation)

1. TFYS T TWTALATHAT (Attractive and Impressive) - fo=gv@ aga smwd ard
S| TaL & | FATHL v A AT SRUH FT (o AT 1T 2

2. 9= ¥ 9 (Easy to Understand) - sishst i sreqafeaa sie f&emer wrfer
v gy@ & T 83 a qaATe a9 STl g A< a8 IA-A1HT 6 qG9aT TRT gl
ST 21

3. 99T 9 9% $it 79q (Time and Labor Saving) - =& it 1T st &1 T&q

FIA W OHT T AH AUGATHFT TH AT gl ST SAHST HT TeTAT Fd gl SAH]
T F9T T A9 F94T B

4, TATHF FeATT § gLar (Simplicity in Comparative Study) - Y@Tstt 3T
T T 6 SAhE] i T H agd e Tl gl A1 THIE & AHe) ol [aer
T IE-31 AT TLAAT & BT SATAT & AT 37 qAATHS STeqqT § AT FqLear

el 2l
Reaw gréae & A, ‘91 U favgar ¥ ST qiferdhiy arnft ud
TR T AT I GIAAT § T FLd 217

5. @t wra (Permanent Aspect) - H&AT F¥aeell gaT3l &l TT: §H AN T
TqHT & UL A ST g FAIH THT AT Fl IS TEAT T3 Aol TE=q
faregea 7 TNTE 7T e § Ty ST 8 9T 3w gH STeal Agl JoId 2l

6. SM=ITIUE, ATEMIU 9 @i # gfaer (Convenience in Interpolation,
Extrapolation and Forecasting) - fE=gw@l &t Fg@ar & SA=ICIUM,
AT F QATA aaar 9 oftmar & fFar 1 gehar g1 396 g =4
TRaTll & e § FgT aXadr gidt gl T AT HT TIRT FHIAT 92dT 8 3 F
AT Traeeft srfersh AT €1 AT a=dT 2

7. GgaHa &1 g (Correlation Estimation) - favgr@t it #gm@ar #
HEEFawel T qgd LT § STHTT TIMTAT ST THAT g1 a1 o0l T 36 T2 T H
e FAT B
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8. Witasr, "HegHT W wgdTi &1 A9 (knowledge of Mode, Median and
Quartiles) - foegw@™ w99 T AfegwT (Mode), WeaahT (Median) TT
T (Quartiles) FT T TXAAT & B SITAT &l

9. tfag®® @ur +fers F@ATC (Historical and Periodic Information)-
UTdRTiEE AT ATl AaT6, ST 6 el & g0 TFhe Al Al 6, ey
TR FTXT AT THATIATAT €9 | [G@rdT ST 9l gl

D. faXE T&qei#0r % 2w (Demerits of Graphical Presentation)

T yar = # oft 32 qia: qwe AT Toa R A S '@ €
g weed™ & @ W At g -

1. LEAT Y = T AT (Lack of Accuracy Check) - @i % ZTeT favTa &1 yaei=
2IAT & T4 ATed(a® qod HT AqHIT qgl gl q1aT gl ST EAr &l S+
CEIRARIGIT

2. a7 g1 (Not Being Logical) - favg@t &1 Ta1a wefi-FH+T stai & &
TEAT 2l

3. TEIART g¥9F (Misuse Possible) - ATIETE | ATET IREdT #¥ a7 9T % &

AR | Fgd AT T STAT & SHIMT ATIGUST T AHT AHEST il (Ao &0
H TEIT FHAT ST ThaT 8 T ST gEaa T St 6T ST F9ha T 2

4. IZI F &7 7 weqa 7 FAT ST (Not Presented as a Quote) - &t T2
&t qf2 F forg fawgeal &l Ig0r & & | I5qd qal 64T ST Tl
5. 9aTH =T A7 (Giving Inadequate Information) - fE=gw@ & T a4
AT gt & Tqd Tel AT ST F9aT g i T T FH1 TFH 67
THEATAT o THATLTH H T &l T @ SHIT Sl AT TITTH Il gl
E. fa=geiar seqdis<or % WX (Types of Graphical Presentation)
fa=g e @ohi T T &1 T2 | foneT ST 8-
1-FTerHTATS (Time Series) & J&9iH & forw

2-ag 1 faa¥or (Frequency Distribution) & S@<ie & form
1. FAATATS & fa=g%@ (Graph of Time Series) - FTAATATAT T TN FLA &
T ST favg @ a9t 8, SH FIoled = Figd @ | FHIcTd (= %l <=7 § 9077

(AT, WTg TATIR) FT T&T AT T TAT ToAT T FHlTe-31e7 ¥ Tha FhaT STTa
S| T A0 o T@TE &7 TR & ATIEUE I 41 ST Fohel g~ TgeAT AT
IT ATLTIOT HTIEUE I AT TET AATIdH ATIEUE I

2.srgfxr faawor (Frequency Distribution) & S=&8ie & forg- smair @k T smgh
FEST AT Al FHET THHAT TOTqAT FH19 gl T&T AT X 378 9T avieadi &
HEAHTAT &l TATY 37T U SAGRIAT 0 SATohd AL gl I8 Towgall &l UF qaq
T | SIS & 9T AT a6 I8 3l 1T gl

AT e ATEqd § ST TGl sreIia U1 92 sifena fawgett &1 s

T g - AT ARl § Tg ATALTF gl g o AG AT T A {alvg ATGT a6 I
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foora &N sy @, ATl & geaieed agd Al SIAHRT o | 983 21d &l
AT T AT 3@ AT F gH 9 AT 6 TRAL, ATTHaT Al arer FLLiey
FT AW, AGRAT & Hheaor 6l Rafq AFet &1 AqaTHa f|q s
ST AT ITH g1 ATt 2l

AT == TAT AT TSt F AT g, ST a AT X 37T % qe7
AR AFE] ol oA HGAT Tl TN HLAT gl AGRT Tk I TS FIfq=T
& TTHT T ST 0 ATATAT FLA o (o7 T AT ST Fhd T g

4.3.4 fag@ T F g 9w (General rules for Plotting a
Graph)
e Y=o Fed a0 e [T &7 97 FiTd1 aea 8-

1. 9w T qUt <fid= (Appropriate and Complete Title) - Y= Y@Ti== &
SUE o IO 19 gET AT aTlh 3@d f T 90 | o 0 [ ag fohee
T T 2l

2. g1 §eATU (Positive Numbers) - STgT §&AT0 dd &[T g dgi SormeT
& H= AT HITE -3187 shl AT S T AR FSreg i =-o9 92 =T =20 2

3. T R W@ (Artificial Baseline) - I3 ATIEUE T AT AT Z4T ATRT
o o7 YaT-ue w7 femret 31 7fT Gt wror UET FAr ava T g1 a1 gataeg
& OTH [T T | YT F0h T HIL SATHE T8 dIgah FHIH AT L@T a7
AT ATRT T fhe 39 30T AT A@eTFarar Miea 5 gu 9+ &

FTETE 3R T o1 AR
4. HTISYE FT 9919 (Choice of Criteria) - ATIEUE T 9T TF Agcd ol H1d gl

5. SSITeT it TS - AT T q1G A1 &A1 T@AT A0 6 qware § qgeret
Ffe-a1e1 £¥ 3 T 2

6. wT9ave & faawur (Description of Criteria) - ATIave &7 faeqa feawor =T
ST AT U qTrh T TAdT § THH § 37 ST0 T ST FAT Tohe HLaT gl

7. T7E W39+ (Clear Display) - ¥@T==11 # favgsii 7 Yg™ T gHET ATRY, ST
war afae faegett & e ag o T09 oFf 99 €9 # 9q«t a1 7ief ger
Il IfT TF g7 = § FT Tl T T29H FLAT g1 AT Jgf [T TR il
TEGTU GiHT ST Tt g AT AAT-T W7 FAGE H TANT 7T ST Bl

8. &fasT ATUgvE AT ITW HTUEUE (Horizontal Scale or Vertical Scale) - &fasr
ATIEUE F 357 ATIEUSE SeRT-3TeT forT ST Fehdt 2

9. AHET T IIH T T MFeTF feoaforat (Source of Data and Necessary
Notes) - STgT ATTTHAT gl agT AT HT ITTH TATT TAT a2 ooy o

T AT AU TR IAHT BT 3 & TAqT T 3T IThT Y[EAT &l ST =l ST
e

10. ¥ (Sign) - 77 T 3 & A7 35 T AT A ¥ I AR
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11. 9o Fife-3rer 9% (Result on Cordinates-axis) - STHTID: WA, TTH,
afvfRafa, s snfy v Tt v qerelt uw i st F uhore, st
FAT T AT Tl HITE-37eT T TITT HLAT AT

12. FH F ITE Ahst H A7 (Giving Data Near Curves) - ¥@T== & A1
ATFEST T ITH ST GO § A7 AU qTih At FlT =1 a1 g st 7
Tk AT LEAT il ST HT Toh|

13. S9Ta 717 (Ratio Measurement) - saTia STt &1 T&fefq wed & forw

SUTT HTIQUS sl YA FH AT 'ql‘lg'\’l

44 Femy wad g gegdsr # sa< (Difference  between

Diagrammatic and Graphical Presentation)

Ty fore T favgia (AT Tar=) &7 7 § UF gf 3297 #l I #d gl he ff =1 #
Fva¥ A5 WY TRt ST TRt 3 -

SIELES Lkl fclkEl
TR g1 Twa< =t T T ey = § LTI T TR TS0
AT ATOT & W29 & AT gy foaeon & yaei
ferT T STTaT 2| & foru e SiTar 8l
AT FFT =< =t it 79T F7e FR 9% | Tt 9 Wy o
FT STAT ¢ AT ST M=IT | 9 91 7T § AT SAH]
=S, e, A, g Aty | A & fore fafier e
ARBERISICIEAREEED ﬁqesﬁr\mi'@'rsﬁaﬁ‘ir
AT FA 21 AT R STTaT g1 ]
TAAT 9CA g1 TAH A7 TAT
THT FH T[T 2
T TFEeHT T =t it 1 g =gl F7 F1 qATTcHT
FLAAT T T a9 2 TR T GFAT TATHT ¢
AT GFaeeft Stwa< == g v ot Aot TG g7 U | Aias
fafsrer gt &t g &t AT § e aTer gfEde i
ST g AT T ST Tl T 5
AT T Agieor ==t & " /9T &7 LT | HETHT, T
AIATE 9T 5! &l M= & o ST1q /AT 5
T Bl
qrisar gt A B G fvw & Fa | g i o1, |@fm
Terehe AT T T gl T ~
S o Pt T Y | e o e € L
2 . e AT H TR TEIF 20d 2
Tet 2rdl
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PN i e 5 G o K O - R 2 A KU | S G O g K e ) G OO

(Advantages of Graphical presentation of data as Compared to

Diagrammatic Presentation)
==t it o ° gt § e o g -

1. ST (Popular) - favgr@t &1 YINT == $iT 9T St grar g1 I8 9gd A 8
ST T Y T F AT H T 1T

2. IO w51 %7 g1 g+9q (Possible Solution to Mathematical Question)- =gt
FT AZTAAT § g THT o AT To7 AT g ol ST Tqohl &, SETMT 0T hf g8 &
== T e AfeT qgaqor 8l

3.\, aqds® afe MereHT a¥9a (Possible to extract median and Quartile etc)-
gt T Tgraar & qfeasT, Iqe, TUHH, TTHF ATfs HHTer ST T 3

4. g% forT At (Profitable for Everyone) - famgv@ &t =T F3 aTaT T o
a1y o forg off ST =T X gar g it Bl off st & o 7 a2 Arave
B 3| T =T ATT=a: gAY o (oI a97d ST &

5. THI-A &7 751 T294= (Good Performance of Time Series) - T Avft A7 TdA-

HTAT & Fed9 & o favgya aga smasa® g aifeh aiade &0 3t T § a@r o1
k| == T HErIar § Jg SaAT 99T dal gl
B. fargxdia weqdiesor & g § Rema gy stwst & Teqeeor & 0

(Advantages of Diagrammatic presentation of data as Compared

to Graphical Presentation)

gy i qaqT | = § fe e qr ga &

1. g9 | 93 (Simple to Understand)- == fargaat &t oroear a7aA- 7 affas a3
g 8| S@d &l o HHe | o S7d 2|

2. =Y w1 (Lasting Impact) - == &7 7913 "feash a2 faegaat & ouer sfeeh

=T 2T Bl
3. STHYTT g (Attraction element)- =T & AU T AT grar g FATH T &S

ATRAAT § TAT T W7 A7 Toeg] il TEEar ¥ a9 AT 2
4.5 9T T (Practice Questions)

R v iR
1. AT SAFET T ITH T T TG94 .., Fgaral gl (FAegra It =)
2. e, TR, TEAT o TEqa o st g fafer g s =t i wror #§ a3t &1 geraw

StTaT 2| (g a7 =)
B.THF A T A TFRF EAE ~(F) v == (@) 3ve = (TET Ar g9)
FAuforieaT wu«i # ¥ 97 Td S/ 97 & A1 -
1. =T Y299 39 ATHAT % o0 THTHT BId & ST ATae= 90T eq3 o o7 5 399
ey A 2
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2. Ta=gd T Tl T TANT FIAATATSN U gl (&aqeor & g9+ & o yhve & B Srar
El

4.6 914 (Summary)

TH YT TH TS H A (avgi@ | qeaieed 39 TATT aTal &l S I i S
o U =y AFEST F TR  fordr saead g1 Jf% ey fAfer aver vd s g
THITOTT STTST T g &0 | A(HE| o6 TS g oF [arer T TR 63T ST T 8| owq | T8
Fgl ST Tl g T FifemhiT siwei & = g arhir [Eqor s ¥ 78 afds 93 3w
U a9 51 | =t gy wefiha stiws wiea uthar & 9w gfwar § afafda g1 a8
A T TS AT T4 & 0 o7 Agea ol g

TH T 39 TS | § ST ST o6 stishel &7 (=ermT T390, T2A7 & Teqa 100 i
g fate g o =t i arom & a=ai & g9t Srar g1 |9 g =y a9 & grarer [t
T oA gu T araTeaaar o aétwarn,  srEear, Haeataar, aeedr S IO B g6
fT g BT =R

TH T H TH(S § H oI ST T Aieehia Atehsl 1 T 997 92 T8+ fagia

(Graph) FgaTar g1 fargrat it w1 qrra: foegee=-na 92 sifena o st arer faegat
N A § [T I 7 At g1 A & g a9 & amAry FEt ¥ 99w gu
HTHTTAT ITIH F TOT e, T T&IT0, ATIEUE T AT, TTY TG4, AFST T I
T F AT Teoq Ut aehl & 919 AR T 47 STH IO &l T 0 g0 g[T ARl

4.7 srsE1aT (Glossary)

= =¥ w9 (Diagramatic Presentation) - @241 & S&( 20T T 98
ffer & s =t 7 ATaT § T4 v T9iAT J1av gl

= wH-fAHT a1 wH-fAeq) e =7 (One Dimensional Diagram) - Si&
TEHTAT TAT=2™ Tl 8§ 3T Fael 0T &l AT HLAT gial g af Teh (oAT
T Ueh-TEEdq e aTer == T THAT &l 1T 2l

= fg-fawT 3 Q-fawae s =7 (Two Dimensional Diagram) - f3-faT
= & srery v =T @ 8, e [t sie ffe=e § o & qware (3
FATS) AT ATSTS AT [ &A1 | T SAT4T 2l

= o=@ (Pictogram) - SAfFsT &l Tafeerd 78 & == & ATew § T&qq
FLA Sl e ¢l

= 9T w39t (Graphical Presentation) - | siwsl &1 ITH

9 9% 9299 fewg<@ (Graph) FgdTar gl

4.8 VT T % 37X (Answers of Practice Questions)

= s Wiy
1. fogm 2. e 3. ¥@r
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RuferieT wu«i & & 907 Td S/ 9T FT 19 Hiforg-
1.9 2. 9T
4.9 T =T AT (Bibliography)
e Roy Ramendu, (2017), Principles of Staftistics, Prayag Pustak Bhawan,
Allahabad.
e Gupta S. P. & Gupta M. P.(2010), Business Statistics, Sultan Chand & Sons,
New Delhi.

e Bhardwaj, R.S. (2000), Mathematics for Economics and Business, Excel

Books.
e Bose, D., (2003), An Introduction to Mathematical Economics, Himalaya

Publishing House.
4.10 SYIRT 9157 TRT (Helpful Text)

o TUH. UA. A, UA. *. Aqaal, (2010), yRATIHF [y, foa afsatanr grew,
TATETITR|

o AN, AT AT (2008), FIEIFHT F 7 dea, HIATEAT TFHT9A, AL

o fHg, mH0 N0 (2010), F7feq# fA&GTad Ua FFgIX, UH 9= UUS &u+l feIes,
et

4.11 s 9% (Essay Types Questions)

1. AHET 6 TEIATHLOT il [T T FAeqe & F7AT0)

2. At FT oo wEqaiaeor & fafer &7 oo, qieamyT, o0 vE SEpon & e |
HHHATT)

3. AR &1 fargra T Teqateneor it fafer 7 svef, qiearT, o ue sEqon & Feaw &
HHEATT|

4. T Ud =eme STeqaiaeor & [Afeat # siaw aaru)
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THrs 5 wiaeel: TR=T 7 w1
(Sampling: Introduction and Types)

5.1  g&1a«T (Introduction)

5.2  AHATHLOT T AT €Ty (Basic Concepts of Sampling)
5.2.1 gweq fa=mrefi= a=g av 997 (Population)

5.2.2 AT (Sample)
5.3 HHHI & GUg FA F fAf&At (Methods of Data Collection)
5.3.1 stroET fafer (Population/Census Method)
5.3.2 FATHor fafer (Sampling Method)
5.3.3 SeRTOMT 3 AT fafer # $fa< (Difference Between Census and
Sampling Method)
5.4 TR fafeat (Sampling Methods)
5.4.1 TRar A HR<er fafd=t (Probability Sampling Methods)
5.4.2 T wTRewaT TETHRer fafét (Non-Probability Sampling Methods)
5.5  FHATHIO ST X TATHT FfeAt (Sampling and Non-Sampling Errors)
5.5.1 AT FfeAt (Sampling Errors)

5.5.2 T AmTHRCr FfeAt (Non-Sampling Errors)
5.6 TTAeTa=T % |11 UF T8 fa=T 99AT (Sample With and Without Replacement)

5.7 Siis T THATH faa<er (Sampling Distribution of Data)

5.8 sitF=t it 7 If< (Standard Error of the Data)

5.9 {TEA T AT A< (Sampling Distribution of Means)

5.10 ST AT &1 M| T F== 19 AT T89T (Law of Large Numbers and Central
Limit Theorem)
5.10.1 It &N 1 997 (Law of Large Numbers)
5.10.2 Fw= 1 €91 797 (Central Limit Theorem)

5.11 9T (Summary)

5.12 srsara«t (Glossary)

5.13 rHTE T (Practice Questions)

5.14 3T¥TE W % << (Answers to Practice Questions)

5.15 g% gea+ (Reference Books)
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32T (Objectives)

TH THTS o AETAT & THTT 3T 37 T g1 Tohl o6 -

v THATHIOT %l I SAELTIOT il ATEAT HT Tl
AR TS e 6T AT 3 TRTT T SATEAT FT Toh|
THATHLT TATERT % ThTT T SATEAT FT Toh
THATHLUT U AT AHATHRLOT AT ol ATEAT FT G|
THATHL AT il ST T AU HT T

AN NI NN

5.1 &rmaAT (Introduction)

Straer o Tt &=t o forw (S sirfeen, e $fiT sATITe) "ifeashra = 3fi¥ §Heh
& Tagor it sraeTwar fad wiafed a8 I gl ATl sl Fl THT HLd & af qiF 5.

1. SteTorET =3t s 2. FwET fafen s fater % qga, o S & fore @etea s

& ITAL T STAHEAT THRISAT T TR AT SATAT g Tt 947 = F qga, zoe A auw
it FAT THEAT F T H AERET AT T 6 JAAT § Fadl FA9d SRS O gaterd
ST THRT 60 AT g1 mefas 87T § a9a7 @Aty iferhia 9 #7 uF qgaqur i
AR TEHT | ST ST AT T AT % STATAT, TH [&AfS F7 A9 =7 F 349 shae
H YT AT SITaT 81 IO & o, U [t AT 9HAT T TS UE i F T4 w FE@H
U THY % G, 79, = gag sfe w1 aar wear g1 Fiees 7 F o & Jt9 w6
FAT TF AT AT 47 ZIT FT T gl SHI AL &F i ITAN &l Feqal 99 Tg, A9, T
AT GG & Tgol T A TSl 6 AGAT Tl @HT AT o6 [T 6 q1L H ST 2

FRETH! H I UET (FI= I #hl T SHRISTT HT TLHAT HT T 6T
UTERT FT T FAT | U (A Fg Bl 0T [ A fqeq0r 7 TArashiidr
I H ST AT 8| ATEqfawar |, o793 g1 e UAT & g Stgl a9 fafer &1 w=nr 7t
7T 2

5.2 9HA St gAATGr staETOTe (Basic Concepts of Sampling)

THH g foh T F9F F TgqA #7 fOeqd Teqad ® AT & AT F qId gAarar
FYTIOTEA HT GHAAT AT ST T Aeraad g

5.2.1 987 (Census/Population)

Tt § T A7 AT FUTRT (Fo) TEU/A ST o8k AT H AT AR TTH F2d gl THA
T AT S o qgd IL A | g S STl HIT FHLdT gl ST 6 Torw Ffe o7 Gramea #
2,000 fa=fat & siaa AT =19 & 91 § G397 918d 8, af 396 &l T g: 1. "Hiwd 2.
EEIER]

=T a8 | awqel it Tt [T Sidt & S9- et § et a7 forerht i e s )
TALT AT SAHHIT T H, TECEA Al ST AT gral gl STH A | qI sl §eAT,
qE § I AT 94, U2 § a0l 6 /e, e u vl s /e

5.2.2 sAT/afacet (Sample)

THT o =TI T U e T9A1/9dael Fgl a7 gl AL 9M5af § 9077 § F7+=4a a1
T THRISAT I AAT/IAET Fd | ATqd |, THAT/IAEeT 97 71 a8 Fear g v =

FLA o IE<9T H FATAT HLd g IITEL 6 [T T = (Researcher) T Frerst & 2000
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T § | 200 AT FT FAIAT FLaT g ST oF 2000 AT FT T8 Fed 8, ar =9 200

SIAT & T TG & €T § AL @AT T9A7/90@eT Fgl ATUAT TH TR, TqA/T a9l &
AT Y & FAAT I THh1AT T g ST 1o THT T (A2 Fd gl

5.3 GHHI I TUE HLT it (A8t (Methods of Data Collection)

T THFT I HUg FHLA 6 &l aileh [H9ad

5.3.1. srorT fafer (Population/Census Method): s fafyr a2 afier &
e o= 3 forT SRt =T @k S B |8 | et § % Toid UF g TS bl U d
FLeh U Ik AT 9¥ Aewd G foFaT Strar g1 Sereer & forw, (W =4, | 4T,
AET TSI TATS) ATS FTerst & 2000 FTAT % AL H Fg AR THT o0l o7 Lol § 39 3297
H AT ST FTAST TAF UA gL A H TI0T Hd g QT =7 (18 &l ST &fer g g1 39
IS0 H T FHTelsl 7 T¥T 2000 T THT THA TR ST AT €9 § T4F ST
T TH(S HEATIRT AT | SAUET fafer a1 qor sroEr & fer &1 Suaer g2 10 a9t a7
T ST 81

5.3.1.1 SToraT fafer 3 o1 (Merits of Census Method) :

fersaaiir siie g @ : SRToET fater gy 9T st stfee EraaiT v 9 2rd |
FIT 6 [ATer § FHET T THT 5 TAF U 2 390 ° TFTeh Y TH=d (AT ST1aT &l
ATIF AR T2 AT F97 & T0F TS & 9 § Geqa St 3aT g1 a8 &
o0, TR STRTOET ae SAThAT hl G AT o a1 | ATF qgl adT SATaq AThAT @l 3y,
=raarg, o, forear, sarfaew fRufa F are & off sy 34T 2

SughaT : 7 fAfar Hfifva s va By Heraarsit arer @ F oo st s 81 =9
fafer =1 ST e srema 7 of TR R

5.3.1.2 ot fafer % 1w (Demerits of Census Method):

T |G : ST Tfer Uer wgaft f=3fer 81 999 & TUF THhis & AR UaRs Fild 6
T STaT o9 FT SEeTwar gidt gl Tal wRw g & g g = At @ sy
STIRT g ol Hal  fory T Smar § S -SierorET
SITET GHY FT AT : =9 [T § AFST & qUg § SATET 07T dT g FA( 16 s TaT &
TAF T g€ SIS | HUTd 103 SITd & S R0 F FiieTenl hd aa19 ¥ a1 gl gl
ST 97 HT AAT: AHS FART FLA 6l = At § Fga SATET THCd FErar gl 396 forg
SRTOTeR T S2 T HEAT il ATF9TRAT gral gl
fafers aueamstt F forg Sugr 7= : 7 Bty 3= ffory awer ofix svq av7u % avavg §
ST Tl gl SETELI U, S qHA AT g AT THT il SHRAT @0d T THd § Jgd
STfee 8 a1 STrorET fafer 3 21 2|
5.3.2 7T fafer (Sampling Method):
THAT Aty ag fAter & s 997 § F9Md T9AT Shiea) ° sldhe UHd HT G077 &
o Mo fAeTeT SITaT 81 II18or o forw 7fT srerst & 2000 ST % AITHE 33 FT FeqT

TFaT STTaT 8 a7 3T 2000 BT H SATHHRT UHS Fid o aoF T F44d @it 9 & 100
BT & STTHHET Tl T (AR T vl &, d7 26 (T80 Tl A7 ffer gl S|
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THAT FATer 3 SATETE 9% FTerst & THT STAT & AIHE T AT AT FHIAT G¥9q g1 T9AT afer
A et o

THA T FIT FAT

T | TR T LAl

Ty & forw fewd e

5.3.2.1 9= fafer % o1 (Merits of Sampling Method)

w0 @I : T8 Fafd 3 gttt g1 29 f&3fd § o9 v o9 I 6 999 grdt g F9ih 6
THYT FF T THISAT T ST AT 1T g

v ff 999 ; =T At 7 s Todt ¥ UHA 60 AT Ohd g FiF AR 99T i T
TR & TH 00 STy 2 e SamaT 997 it 9q gl g

T AEAAT : AT (AT § THRISAT T HC&AT FH gIdl § (oT0H T FT Mg TeqAT 1
ST FohdT Bl

HIISATHS GAUT : =0 &Ofe & TqEa™ F19 F7 A Ua haaad i e
TR ST |haT 81 AT Tt i Herq ST{=ahdl (+<h FhU ST 9d 3

st feraa i oo @ afe F9 & 99A7 #7999 =9 a3 @ Far sar g & egiha
T TET THT FT TAATEd F2d 8, a7 S99 Scae TITH STferh qeish ud feaaeiT

g
st s g9y o~ FvE &S sarer e g9t § w=itF =08 siwst i mare o=
THAT o | %00 ST Tl B

THATr @S T2 UH o7 el @arg SaET 3y & aeag a8t § 39 ahReafaat §

Fa AT fafer & sfiee TET Fed & o U 8 | IS §9 e A7 a2 9T 9 AT

G B 0 TR FT 8, Tl haed TGAT [ATe0 T TN 6 g  ATHAT § (AT 1T 5
5.3.2.2 797 faf¥r F v (Demerits of Sampling Method) :

FH GEHaT : T A F FH aEwar g g F i T f I T ¥ [gArs A

TSI THH Had FAAT SHTAT & SATF THATS, o0l ATt Bl

Torq e ;7T U AT 39 A Aty Aeder a1 o == F qragrr gl a1 8

ar A2 =9 & g g #:3d 8

w1 feraae i : ST fafer it qaa ®, =0 At § srvaws & 9e97q i SATET qEATaT

gt g, S afome it w9 g a9 )
Ay s it srasgwar : 7 vF Stea Gfy & Sed 797 F =99 5 fow {fEe a@ i

AAITHAT BT Bl
SULHAT T AWTA: THAT (TS FHT o THEAT % FeF fAfaear & A § 3T T5l &

5.3.3 sroraT fafer o AT fAfer # s=a<: (Difference Between Census

and Sampling Method)
STRTOTET fafer o AT &t & @i qer s =ead -
e SRET At ¥ qww | geateaa a9t sHe Al B ST D Al g STt Tl
fafer & ae = THAl ¥ q@ars & S gl
o : ST ffe q, a9 v 9w #F 32 F FrAdl g Sath o gt § T34 Gty
BRG]
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S FT & : (= 6 o1y ST f&afer &1 s=amr Sitwa o= a6 G siar g Saf 799
fafer 7 sImr a2 & 9% AT AT g

THEIAT ; STAIUET &S 7 TANT 981 9% IUTR(T g ST THT & Th1e a1 | [Afaear grdv g
STt FHAT fafer 7 AR a8y & TR ¥ gHEIar g 9 Thar St g

AT FT THI ; STATUAT (e 3T &A= § SATET IUIH & Tl TH7 o T4 U TH SHISAT
T LI AAAF 2| T [AUNd, ST THY A AT fSemer 7 o7 0T F qRomH § 99
TRT ST T § a1 AT &S i stfers U /T St 2

5.4 sATEHROr fafeat (Sampling Methods):

3T U q9r # § AT T3 A i wr AT #27 SAar g1 8 OERl H, AHATHR
T d FIEThIT ATHRIT o =TI o 39 T [ F9TAT & oreeh aT¢ § THIT hf g1 F SAARET
STH =t STt g TS srareaeharell & qa 990 | § AT 74 A F @At g
5.4.1 WTRAar F3ATHCr fafe=t (Probability Sampling Methods)

AR DA S

FTAFT AT THATHLI

FHAG AT g TLATHLI

AU ATk TEATHTT

=8 AATHLT
5.4.1 wTRAsar AT f3fe=t (Probability Sampling Methods)
STeRar AagAT At a9 § & 994 =3 & vHr fAfewt § s qww i a9t swear w i
THTT AFET I §U TG F THS 6T STaT )| ITiswar agars<or fafes & B&fss =7 g
g S fRrwwe:

5.4.1.1. 9 T3> TYATH (Simple Random Sampling):

AT AT THAT a8 TG g SEH T &t T T 1 99 § Fg=d g+ &7 9941
FAFL ZIAT g| I T dcd TG T ATHA gINIT 3T FHIF AT Agl, TH A & 0T STrahdl g0
AT T H Al 9T ST dfod AHAT T F99 GTRELT AT gl ATg =g THAT FAT il &l
3) @t fafer (Lottery method):- =& fAfer & 79 % Y® a1 &l NS & UH gdhe §

TS AT FHI A (AT STAT g1 3 THAT T HISHT HAT AT I H AT SITAT g1 T8I
TS TAHRISTT 1 U A F ATIHA FLd o (o0 Hg TH 197 Al el Th FIT 497 SI1aT gl

) ATg>=F 3ihi it Arferwr (Table of Random Numbers):- = 9=t F arg~w® F
qrferTett F1 AT BT g1 T qUerRre 99 & 999 7 GgEar ®dl gl =T a«t At
qTeraRTell § feUe qrfersd Ja9 THE UF I § gl fee 9 10400 seamsi i, 41600

HEATSA o ®F G AT ! ATAT qTTerehT T AT B 81 =9 [Afer &, aa9 98, a9 &
Tasft THREAT 1 wHH ®9 ° @7 [TAT g1 TEIETT T & SR 6 AATE fTue qferst F:7

SIRT FXd g, SRl T T AT SITAT gl U 320 g1, feue qrfersr &t agraar &, T

T HI TIL & H THAT ST T T 8
fotre Y qrierT 1 UF IITEIT

2952 6641 3992 9792 7979 5911
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3170 5224 4167 9525 1545 1396
7203 4356 1300 2693 2370 7483
3408 2762 3563 6107 6913 7691
0560 5246 1112 9025 6008 8127

IS T fagfaemera

SO & TorT, 919 & fF 5000 Ta1af § & 12 THISAT I AT JET gl T4 THAT &
FRratfa w77 F o, feie arferr F o, ager 5000 Tt #1 1 7 5000 % FHaG FLAT
2T 3T 9 fede quierst & 12 Sishi &7 =39 I 7, ST 3 5000 & w8 g 6 S

T 12 3% Meaa g
2952 4156 4356 2370
3992 1545 1300 3408
3170 1396 2693 2762

THIAT 0l Tg FH G&AT I TG 7 o fowar Sraem =fe g &t shreat 100 § 49 21,
T 4 3 % ATgoaT GEAT &I, 2 i 6 qeaT ¥ (Frer) "ferg Fham S, & a9 == ar
T T TEAT T T O THT G860 THTEAT | F T 6 THISTT AT FAT g, qT FH
ST 29, 39, 31, 41, 15 ¥ 13 T T # anTAer Frar s
T (Merits) :

1. =8 ggta (Bfd) & =St q@iug &t FE G9m@dr 951 gral 81 gAY oOeal |, 7g Aty

AT T & FF T 2l 2

2. =9 fafer & seavia, T8 6 TS SHIS f 949 & AG9L UTFH GHE 2aT g

3. = fafer & IR & 90y, &7 T9qT 49 F 99d 2ral & |
Y (Demerits):

1. TS TG FT AHT BT §, AT ALAT TATH T H FHA AT TA 180T Tal Ham gl

2. TS THT T FleT g, qT I8 At ST A5l &l
3. I 99T # F® aEqU Sa-l Hgcd Ul & o FH | 37 A Fha1 ST a8 STt g

qr =9 fafer &1 =T 3= J8t grm
4. ST THY ¥ THISAT AT AT 9T BT AT 29 AT T TN I=a 781 [T
5.4.1.2 ©4T Fg==@ AT (Stratified Random Sample) :

ST THY F THREAT H GHEIAT o Jo13 [Afeedr gt & af =6 &td &1 =@ /ar Smar g
= fafer & steavrq T % AT AT H Tgol ITh! [AATATAl 6 SATHTL AT T Zeai o
T T StTaT 81 S 918 Fg=a® T FT START Fih TAa Id § AT SHle &l
=TI T3 SITaT g1 SETEX0T o forw, Tt et et & 1500 1t | 150 AT FT 947 AT

g T TaH Tgol oISl o (TSN T FAT, AT UF &9 &F0T % A4 92 1= 3901 |
T AT SR AET =4 d9 @R § wHer: 500, 700, 300 A g 3T 10% THA A
2| T g aHAT fAfdr % wAT F smeme ¥ Fwwer: 50, 70 ¥ 30 = wFi+=a By S
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TR | TH LG, TH AT 7 T FHEAT IT a3 0l AT TTA T8 i AT Tt g AT
THI 6T Tt THIEAT T AT § TG o6 ST HT IEL T JlawT (9oAav g |
o7 (Merits) :
1. 70 fafd & T AT o F9=a g9 T SATRT G¥TEAT0 gl 2l
2. Tt % g 9 At a7 o2 == Aty & qga qarcae sreaad |69d 2|
3. =o fafer & Samer qaar gt &l
Y (Demerits):
1. =9 Tafer 7 {1 TERT § =6 =0 &fer &7 a9 9T 7 99har § S Ao T
T 3T (AT TahT 7 A9 21
2. =9 TAte § qaiug i 99T 81 Tahdl g e THT S0 & Tqehd o gl
3. AfT FHY o | AT Tgq Fler 81 AT TH TLHd FLd H HioATs 2l gl
5.4.1.3 wHaE g THAT (Systematic Random Sample):
= fafer & qwr & it SHeAl F FHag aE F FGedqq i a1 Srar g ofiw aF 9T
TS [ TUEL 6 Avqd H AT AT STaT gl IS0 & (o0, i 50 1 § § 5 &0

THA & T = 919a #7 T & a1 50 ST &1 Riase wRag it o Faterd &har S 98
T H A UH THIE &l JTgrogh aiidh § A AT TN S8 978 J99d JedT § 46
10T THTS &1 =TI AT IATAC % [T gET| AT TIAH FAMT 3 531 THhls g qf 394 a18

F 3 15 A zaTs, 25 o TS, 35 A1 TS Siv 450 TaTS 2

T (Merits) :
1. T TF 93 (A9 31 38 G0 A AT | 977 6 ST T 2
2. =9 Tafer g F9AT 999 § 9gq FH GG TAT g S T AT TEXF 2rav gl
Y (Demerits):
1. =z f3fer &, 7ok Tate 7 =9 219 F T HiF Ao ¢ F% FaoT TgeAT THTS FT
=TI ATgI=ae AT [ater 9% e gl
2. 7fq Tt Tt qern | 9= § a1 7o =T T8t gl
5.4.1.4 Ig-Ta0T ATg=z® T9AT:(Multi-Stage Random Sampling:)-
ST AT Tt AT &30 7 [T § v TH agEad Agesd THAT Fgl v gl
= Tafer ¥ Ay Tl 96T Fl T AT I TG40 | AATSG BhAT S[Tar g1 T w8 97
T THAT HT =TI AG= A4 6 e 9T AT SA1ar g1 TEIATT 29 shredl #7139
st forar stmaT 2 & T & argf=e FwET fAfd & sem 9% $= ST shreal & =g+
o aT STAT g1 IITELO & [oT0 UF T[T | g 0T oF Teqds & S29F &l A & o,
TATAT ATg=a® AT T Sl Al FF=T AT AT G809 9@ oAl 9 5

qgHIc ST gl | T aTe ST aTel § T TATl T 939 o037 ST S E 87eT %
[EERE R CRIE ISR Ell

o7 (Merits) :
1. 2T ST U< TH F 37274 i A8 gy Aty 2|
2. 7g Tafer 37 gwerett & o SUh g Saf ool 99 % e 9¥ i |8t foar s
TRdT
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Y (Demerits):
1. TET & F FEHAT 6 T HT AAE a0 6 o0 29 &3fe 7 2 adeqon Faw st
TR T 7 T &, T AraeThar graf gl
2. =9 fafer & srqATAa SEwar &7 TqC 99 | gF aF gIaT g Siiieh a doh d9d Joid qal
2T &l
5.4.1.4 =8 YAT (Bunch Sample) :
= fate & " aay w7 w2 Bt # At Bar smar g’ = #-d & e
TS [l & ATGI=aF AT I FI=q AT STTAT & aF =7 (=i HT 001 ®F F TOET hil St
gl 7g Efdr eI =T ST § TR A AT 8- 9 Jusi IR, uE wqefie v
SIF 100 F @I § FAT 6T Mot FaTdT g, 9T [oraar =ie & o 35 ages g #
T FT ST T AT B
5.4.2 AZ-yTAsar TATHr fafeat (Non-Probability Sampling Methods)
AATAATHE THATHL]
fRaraier TR
faregqa AT
AT STERaT FAT fateat ag et g Sed sHeal &1 =547 STaesar a1 S9riedr & e
U T AT AT o e AT (F9T % SATATL BIaT gl 38 a8 hl (8Tl | THeAl H7 93
9T 32T F A7 TH AATH il AT grav &l
5.4.2.1 fAviq AT (Decision Model) :- zo & % sreasta, AT ZrEAt 7 =7
T T8 | AU 6 ([ 9T 9T Far g1 T Oeal §, A-aUh T (IHh1/39eh7) Foi
H THE % THA F TART FLAqT g AT TLTAT & Teqid THT F hae] 3 AT SHISAT &l
TS FAT g s fafers e )
IR0 & 1w af U FeaT % 80 FT= H | 20 BTAT FT U AT FAAT HAT g forae 10
gl A GHTeAT TARY FT ARG AT ST TR, v Ivel 20 AT HT AT I
TSTTehT, SHHT/IHhT T FeAT H I TeTIAT I Tl & Hesil|
o7 (Merits):-
1.7g F&fer & @=ielt g
2. 7g fater aga 9 &Y e 2|
3. = TATer &7 TART 39 &= | ITTR(T g STT T U 5 qg il 1Al HISE & AT T
THISAT AT & STvg T & FTgL Al [HRTAT ST T 5l
Y (Demerits):
1. =9 3t § srearwe & T & qATIg T UF a7 4T grav gl
2. =g fafer sga 9" g g 721 2
5.4.2.2 fA=qisr 79T (Quota Sampling):-

= fafer § S=ahdl e ATIRUEl (FleT) & AT [T Hler afd Eted Fid gl
Ivg AUTETT HEAT YTH FT TAH hlel hl T [0 [[ael & ITd g1 AR UHT Fieed &
T e el &l SATRAT AT (AAT SHISAT) HT F39 9 =T F Fler & sae /a7 Smar g
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STa qequr fAater & a9t AT sifers gfathareTar Suesy AT EET 81 21 § ar A &
T FfARaTaTaT & T | 7 i foram Sirar g1 [aarer AT, [ 997 1 vF g gl
o7 (Merits) -

1. =9 fafer & Agcaqul sT<a1 &l GFEaferd FTd FT TET A0 2raT &

2. farater # et grsat & wror za A § #ifer=t sit= sarar dufed 2 2)
Y (Demerits):

1. TRt il qaTUg Tgef i a¥g Teill
2. =9 fafer & T3 Ffei Ft SATaT FFArEE gt 2|

5.4.2.3 gfa=r 73AT (Convenience Sample) :-

TH AT ITTHar AT | 7S & EgrarT QU &9 F G947 998 FLd hf ge af
STTT g1 STF e Terst (< iorT o ST U STEATTR hl GAT o THIQd THAT ITH FaT §
ST (STHT/STAT) ST THTAT F TFEH H AR T FLqT g1 Tg At F7 HIHdy U 99 &
AR TARATHF U ATaa=1T g1 2 At &1 aformsy TuETs 9% saray A% F7ar g1 I8t
U THY A T T H TATOT Agl HIT SATAT & AT SHISAT 0l AT ST A1 & AT THAT
THRIEAT B G ITAg A2l © AT THAT Th1eAT &4 § € &1 2 a1 72 fafer a9 =47 %
fore s 21
5.4.2.3 fa=ga 79AT (Detailed Sample):-

= Tafer ¥ T 7 AHE THT & gF T H AT TET o0AT 7T g1 S THT FT 90%
AT Irgl SHAT &l gre a7 Jar § S Afe a7 F3d § SATET FioArs AT T
FHFAT I 3| Tgd AT AHAT AR B o HI0 =4 &G § I &< 6l qerhav aral gl
THET 7 Taeqa Feaa qvqd gl =9 [afe & Mohme § 9T Sardai sl STevd gl gl

5.5 FHATHO X X FgATHROr Ffeat (Sampling and Non-Sampling

Errors)

STl Ueh THA i THE Tcdvd A1adl & &l o1 gl g, T ff [ = 8 =q+9 v avg
1 Afet afarer gt go: (1) AT AfeAt (2) i AT Aot

T AT AFET F T, THER X TG § =afeq gr Tl g1 Awei & TGAT fAaq<or s
T Agcaqul (A9r9ar 7 giat & & F9r & a2 she &7 Fgf=a® 9T (n>30) foram 1= &t
ST aTATT &9 & fqRa g a7 781 oo sl &1 98947 faawer, are GFaer & a6
2T

5.5.1 TLATH AfeAT (Sampling Errors):-
THAT TATIAT o § ST Toh THAT AT 3 FHTLT G&T ST g1 THAT AT 7 FILOM o0l asig o
T €9 & 3¢9 gIal g0
1. FHAT AT &7 T =741
2. THAT THAT gIF I THEATAT 6l q5g ° Teh AT THIs H AL T THhl 6 a1
StaeTiod e 9

3. THA THRISIT 7 TAT STHIRA Hled |

4. T & T seront § qRaqaefierar & o |
5.5.2 AT FATHT FAfeAT (Non-Sampling Errors):-
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AT FIAT FAfeAT AT & ST AT FTHT =TT ST @ ST U 7T F FAFT gAY A7TH Toh
FaAdt g1 T 5 FTeahi § T Relt U e o aoig & Icqe gl @ -

G AT

THAT THRTSAT T AT =TI

Wﬁﬁﬁﬁ@aﬁaﬂﬁ%ﬁﬁﬂwq—q’ﬁ@wq T AHTH

JIATRATETAT 1 T3 & ATILATa Ue T GiafohaT g 92

T | AfeAqt g 1%

T |l qTIT T a91g &

AT TATAAT 6T FATAE T

AT LA A A= Al g

5.6 wRATATIT F AT AR TS faqr 79AT (Sample With and Without

Replacement) :-

THAT, THT & TG TG A UF [QAfer g1 TAT ITAem9T F a7 41 396 faar off forar s
TqHAT | THAT Tl TOT & TAF TH(S Dl UF a1 H SATET FA [o@T S[1ar g af I TGAT
TAEITI % |1 Fgl a7 2l A(? TAF THS 1 TF I1C F SATST qgl 99 hd IH THAT
TTAEATIT % ATEL Fgl SATAT gl TTAEATAT % T THAT & G2 H FHT F7 R N g 92 n
STRTT o AHAL 0l Td FEATIAT HEAT Nn o fehet T STTAeATaaT o qT8Y A o (o7 FHiod T oA
FEATHAT THAT 0l §=17 NCn = m gifT |

5.7 SAtHSt T AR f3a<er (Sampling Distribution of Data)

THAT farawor qifeash SqaT % SETieah SATeM FT 5T FHAT ¢ AL SHHT AT [ o
& TorT 16T 7ga 2

AHET T AAT FAqT gy Fawor § S U gf o § UF gf G877 § Jq Hf T
s Tt & ET #@7 GBfew 7rar F arr FEet S| g1 /mr g 99w (N) |
STIEATIAT % AT AT F18< N SAHIT 6 THT GEATET TAT Hl HHhad gl 997 & =FHar gu
TG Td® 994 & ™0 T atdel & o S| #@rew, Arteaswr, qea F=e,
TRaqaefiear ofa & TET Fd E qT AwST & G qFEIT Godi B g FAHTS 4T
STERAT (TSI ® avfieha fohaT SITaT g1 =9 d¥g & aAtdhel & aaor & ST &aer &r g0
AT Fgd g1 SHST #l THId o LT TT AT ZTT 0T o7 gu ot aeEr foawor g
TR 81 S AT Fre A9 sttemeT ST a9AT 9127 (Sample Mean) A1 a1 StTar g ar
Fg fEawor arexr F71 TAT Bawer Fwgaruan AT ST TAF TG A aRadaefiedr St T
FIA g ar =0 TRaaqeaar &1 T9AT Faer Figd g1 T 998 9 SAqOTd, qTETat AF
o= ot & 7 @Aaeor it T0ET AT Tl

5.8 atwst fiY e Afeat (Standard Error of the Data)

AHET & T G & AE G=aT # AwS F AES AT Fd gl 9T
AT W1 o AAT G B g, AT (&6awor & T & e 9% 3T 916 AT T
&1 7T AfEAT BT THcT g1 AHAT FEa<0r F ATeA F AEF FA=AT T ATEA AT AAF qreAT
Fgd gl ATET Tl A [ qTT 6l AT § AGAT AT, AT T | I 747 77 g1 39
THTY, HTHH A9 Ud J7eT A (¢ 6 91 AT A< Tg g o AW fo=ad e
AT SHRISAT il AT %0l SAT AT e o Tod F T AT S[TaT § i 77eT a6
Afe ag ST & s SARETa THAT A1 F THT AT H QAF HAT S7aT 1 AT i qTAH
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FATETT T T T o ITH HIEAFT, HIAF (AT, AHH (o=a, FqaTd, Taaaefierar e
2T T 2l

HTAF [ AT START T8t G&AT H qHeATalt o for rar sirar € et aviq e B smar
1) 7o i FErgaEar & g - 99 qfe 97 Fir Feaasear va goavaEar F 99 § uE
SO <t § AT ATATAT FTT I 71 & Fora=T SAmar f9er 81 Sa7ar /W A g v,
ATATHT T IO AET % =7 § STTET F=ad gar g i g7 & raaiaar aga 9

AT g1 ATF AT 9 FF I I ATATAT T AT AT 6 TeT Igd i [d=9ad 21dl &
ST T At Faraaeaar agd SATaT gl 2l

2) TEET FT AGA - HTHF AT FT ITAN BIE UF g2 AgAr & 917 ot afomst %
T % Hged H AT TR Strar g1 Ffs Ifera ug siqAt=a 9| % "eT Sia AIE qfe i
TAAT 7 1.96 & STTET SIAT g AT 3T 5% H THeTAT &l AT Fd & A Aohy Hahrerd
g o TAT AT ' H g9 g 949 g1 |qtha 73 Afed v Aqaiaa i 6 75T SAeaq)
AT AT @1 § 2.58 & SATET g AT 3T T TREHeTAT & 1% § AETHT FLd g 3T
ARt Rarerd § o T9A7 =0 &9 § 9679 § 199 gram &
3) st FHY Aeq A e drwren i Ryt v F o - a9 e Freamw et *
v e Fram £ [t =@ & aftaa it 0T 997 I=e F i #: gq aaq9
FATAT B
g2 A & forg

W 95% fasama Hfrarsti F forr - X £ 1.96 71 i

W F 99% fasama Hfrareti % form - X+ 2.58 wree Afe

Bl THA & [ :
U % 95% fersam FHTeii & ’*T - X + to o5 ATAH AT

U 99% Fram HmTesi F o - X & to.or A9 AT

5.9 HTEAT &7 AgAT faqer (Sampling Distribution of Means)

Tg AT AT A@LTF g T THAT Fawor &7 3307 997 Frgea #§ =2m0s &9 9 &
STAT g TTAEATaw o 979 I7 o Tgd N AR T SrE et /1 Y 3T aiaaqefiadr 02 g &
Tt FFF T ST A n g [ g1 9 7 [ gu s a4 g9a 941 & o
AT T A F ATeA X ¥ A0ET Fd g1 AT FHAT, 947 % forw aivafda grm f&afew
AT T T FHET TETT ATLAT 0T AT ] ATLAT 7 THAT &I Fgd 2
HTLAT o THAT FAaor il T Aol [aQuart Feead go:

1. {TEAT & THAT FATLT FT ATET 9T ATET () F T 21T ol
FEATOR &7 H, uX = Y or E(X) = y = 0T &l Foaa g B s aear &
N 3ITehTE o =11 Ta9r orereht |rer p o sie aiaaqsfierar 02 @ & x4, X2, X3,....Xn N AR

T ATG ook THAT (TTAeATae & q7) T Fizar g, av
X1+x2+x3+:--+xn

n

X =
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x1+x2 +x3+---+xn]

£ = £ [2] = [rhezer

_ %[E(m) + E(x2) + E(x3) + - + E(x4)]
= %[u+ W+ o+ e+ p] =%.7’lp.

TH T ATEAT o THAT [Aq0 T JTET THT q1eT 6 906 gral g
2. {TeAT & AT fAqer it AT Ffe B 3@ TS & g R Sar g

_ __ _S.D.of Population _ ©
S-Exorox JSize of the sample \/n HHA T AT FEeqwor
=9 o7 & e forg o o Jerar &

Var (X) = Var(%) = Var(
[Var(x1) + Var(x2) + --- + Var(xn)]

x1+x2+~--+xn)

=1
"n2
=%[02+02+---+02]
1 o2
=— .ng2=-—

n2 n
STgt 02 TREaaedr g, n THAT 31 2
FITH, n>’I,F‘3|'§Ff:%2<02=>V()_()<
T TRadaefterar
~S.E.xor ox =+/Var(X) = \/%=\%
TH T T TANT THT Hd § ST THAT AT T &1 TTAeATIT o 972 T@T ST g |
feoqft : 5o gy [AfSa 8 ofiT T Jfaemv=T % R A& a7 g a9 S.E.x & a adw
H ITH & &

o |N—n
S.E.i—\/—H N1
HTEAT T FHAT AT TRRT AT foawor q7eq y sfiT afeaaqefiear o2 & |ar

AT &, 997d a=T T9AT &1 (n>30)1
feoqufiarto: ATeAT & FHAT ™Aer i WTEwAT w1 TG T & fou SEtetaq g &7 3900

ﬁm‘ra'l-ci'r%|z=?

5.10 SET AT &1 MaT U e 191 7897 (Law of Large Numbers and
Central Limit Theorem)

TSI HEATAT T | ST Fea T AT TART AT SATHST 6 AR 6f A1 § 3T gId

5.10.1 =t "waTeit 1 797 (Law of Large Numbers):-
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TSI Tt T " Ig FJaTar g o S THAT SH q@dr g THAT qLT, THT AT F AT
T ZRIT| TEENT ST Tl T Tohdl [oh A(E THAT AR TATH €9 T 98 T § qT A947 71
THI AT o TLEY T ST HEATH o (92 i <7 ITA gt 8l

THAT SR T TR, THAT TIET 3T THT TIET 6 A9 o e [ FHH (AT ST 6T g

e AT 9167 A TRaaaeierar Ff ga< THAT 9167 (ST T A6 & §) FHl TGA7
AT FTETHT ST FF /a1 S1aT 2
5.10.2 Fea 1T EHT T8/T (Central Limit Theorem):-

=H fafer &7 TN 2ATOE €7 § 9= U Wy 6 e 7 A Srar g1 I TH T
Farar g & afe o et a9 & argf=e® a8 e &1 997 n 99+ q Fd ar SEar qrey
W ST ATF A= o & ST Ye® FHA & A1 T 0T Fd ¢ al ATeT HT7 A9AT &4 X
WWWHWUWWW%%W@W@W&WWﬁW

el & a1 I8 97 g1 TH Yo &l ITATRAT I & T =ad f&E7 afaew & 79ty 9§ 9937 %
fera=or a<reh it sArFeFHRAT gt g

5.11 |TXer (Summary)

T THATHIT ATt AHEST T UHET HT hf &l St gt §- ST f&ter s a9g47
fafen e & FaAT fafer aifedt q@are fit tF agat ua Fi=q &t g1 =aws & g0
THT ST o At 99 & forg f@afes aqar @ty w1 =@ w2 g agar omr smar 21
AT 7 Fgl ST ThdT & o AT Stra & a1 &= § srfers Ui 8

5.12 grsaTaet (Glossary)

= S wyrRewar waT fAfeat | ag Gt § S s eat w1 =327  riwar av wartear
& ATYTT IT T FIA v U o T AT 0T & AL 2IaT 8l
»  EA: TN § AT F AT AR (FA) aequ/Ast SrEew 9w # T e

ITH 7 &
5.13 =TT T (Practice Questions)
w1
L e e F ded, Ta® Foda quw £ qdt ghEat F 9w § SEhnr
TR FA Al AT H haol FAT ST F TS TR ThaT ahl STl gl
2. A 6 FAT AT T GFT F T oo, Fgl SITaT 2l
3. ST fATer &7 TART Fgt 9 STANT € STaf T 6 THETT H oo, RIS
B oo fafer 7 Ty v g9 F Tq AT 3T
T § ferarfora o stmar &)
5. T THAT ATETT AT E T FTCHT F HTT gl 2 |

5.14 T¥TH T & 3¢ (Answers to Practice Questions)

1. FAT @At 2. AT 3. fAfaear 4. ageaim ag~e® 5. AEAE

5.15 =¥ T&a# (Reference Books)
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1. Roy Ramendu, Principles of Stafistics’, Prayag Pustak Bhandar, Allahabad.

2. Gupta, S.P. & Gupta, M.P., “Business Stafistics”, Sultan Chand & Sons, New
Delhi.

3. Shukla S.M., & Sahai S.P., “Advanced Stafistics”, Sahitya Bhawan Publication,
Agra.

4. Goon, Gupta and Dasgupta, ‘Basic Statistics” World Press Limited, Calcutta.
5. “Fundamentals of Business Statistics”— Sanchethi and Kapoor.

6. Srivastava, Shenoy and Guptha, “Quantitative Methods in Management”.
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THIE-6
EpERUICREECREEREID
(Point Estimation and Interval Estimation)

6.1  g&Ta«T (Introduction)
6.2 wifeasha et it IRITE sraeToTd (Basic Concepts of Statistical Inference)
6.2.1 STHTH i A (Estimators and Estimates)
6.2.2 fa=g AT X i< AqHT (Point Estimation and Interval Estimation)
6.3 TH =8 ATHTS & 0T (Properties of a Good Estimator)
6.3.1 fAsuyer s+ (Unbiased Estimator)
6.3.2 Iq AT (Corresponding Estimator)
6.3.3 T« A= (Efficient Estimator)
6.3.4 9atH AqATS (Sufficiently Estimator)
6.4 fa=g @S FT AW (Using Point Estimators)
6.4.1 THa THATE f Fufy ¥ fa=g Fgw™* (Point Estimator in Case of
Single Sampling)
6.4.2 QAU THATHR Hi ffa # fawg stga™= (Point Estimator in Case of
Repetition Sampling)
6.5 SdUw AquES A7 fPEEdiaar saTe (Interval Estimator or Confidence
Interval)
6.6 ST ATHTE F W4T (Experiments of Interval Estimators)
6.6.1 I TAT (n230) ¥ forw siqae srgAT™® a7 fragsaar saae (Interval
estimator or Confidence Interval for Large Samples (n=30) )
6.6.2 e AT (n<30) ¥ forg siqarer srgAT* (Interval Estimator for Small
Samples (n<30))
6.7 |1 (Summary)
6.8 ssaaT (Glossary)
6.9 T T (Practice Questions)
6.10 T¥TH W1 & I (Answers to Practice Questions)
6.11 T{I@ITT
6.12 d==W Ea+ (Reference Books)
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3247 (Objective)

TH THTS oF FLTAT o THTT 3T TH T T Tohal T -
v SHETT T AT ATLTIOTSAT 0T ATEAT FL Tl
v = AT T fArTaTst i AT w Tl
v\ SATHTAT o T T J0 6T Fehl
v AL AEHAAT 0l STATAT T F0T FT qehl
v T AT il STATIAT T AU T Feohl

6.1 J&a1aAT (Introduction)

TISTAET T foreaft ®, AT AFET § 6T M= & a1 | Ahad Hid il Aa9qahal
el 1 Sargeer & forw, wre & o o et ferataemera % gt g ke shea aer v
9T E3T ATeT AT &7 SATT FLA & oG | THT FAAT 6 AT HIAT I ATT BT T HISATS
gt g1 TH THEAT FT g (M1 & o7, T UH THAT o Toh & FHT AEd HIHT HIAT 6
SEd HTAT T dT TR0 T gl T SH AT qTed HT TN AT FT A6d AT Hd o
FT| ATETH |, THAT AT o AT T AT AT AT Dl ATATAT FL Tl g

AT A HEa AT qET ATl & AGAE 6 J1F (SH -GAT A4 S g9
TRadTierdr) et e THAT § (S8 T A1 T TRaqAdr) T 09 FdT 5

6.2 HifeTht SARTU it FFAATET FTAUTOMY (Basic Concepts of Statistical

Inference)

T ST & Feqaa § Aeferterd 9ai &7 TR 63T ST @
6.2.1 R T JGHTT (Estimators and Estimates)

T TT=AT T SATHT AR 6 o0 T B T9AT siisst F7 TI0 FT T g SN
THAT AFS T TYAT HIET X, TGAT HIAHT m, TGAT qRad=efiear S2 zearfa s =
THT AT 5] T /T Y, FHT TRAAAAAr g2 s F7 ATHE T & I AN
Fgl SITAT & S AR | qTEqash JIF o I ATHATAT gl S(TaT gl
T2 @ (32T 7%) THT IT9 0 FT ANTIF 2l
feoqofi=t @~ T2 AqAT U Awaare ATAHTT
6.2.2 THY T T ATHATT
T TTAA T STATT & AL & AT ST Tl 5-
(1) TT ATHT - AFHST AT T Tehed AT S0 SAATT THT TTAA 6 STHTT o To10 F0T F7am
STAT § 59 T2 ATATT Fgd gl ST F5AT q7e7 X {56 y F T A0 % o0 F937 |71
T ATATAT FT T TANT FT T gl THT alg S? AHEST 02 FT 2T ANIH ¢ SAarh S2 F
T &0 TUET AG=gh TG § Fd gl TF Ahad aredias® s et 7 o [ a2
AN Fgd & U Uahel a7 gl
(2) SATS ATHAT - T AL AT AT GATTAT HAT o6 HIAL T Dl HEGd FaT g ST
ATEATA® HIT il AT S0 & (o0 JUTerd g | S0 a<g % [HedTe il &l 97 HATel Hil
Fersaea g1 Tarame T FgT STaT g 3T =6 foeaqe & farame sia<re gl Sirar g
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AT (RLT 96T % THAT ATAAT 6 AT 9T AT SATaT 81 TH THL, THAT STeqI41 *
AL T I AT FEATEA § g Tg STAT a6l e qAT6w AT FT ATHT T g o7 €0
5000 3T =0 6000 # == g Tg A=A ATHTT FT Teh IZTEL gl 3T 0 5,000 3% =0
6,000 3T TTTT AT T ATEATAS =TT o HIA ! FLH HTHTAT o Aredqed § g

6.3 TH = AN it fAqward (Properties of a Good Estimator)

T YT § U & SATET AN g1 Tohdl @, ST THT AT (W) FT SATATT AT qr THAT
HTET (X) AT THAT AIETHT (M) AT THAT Gga® & T AT ST ThaT gl THI avg, T97
qREaHedr (02) FT ATAT AT a7 AT TRaaaeiierar (s2), T9AT1 7S F=adT (s), TgAT
AT for=ere g Rt ST JehaT 81 TETerT, ITI SINTUTehT sh H&AT o 9T8¥ Uk Joe RIS

&1 Feia FAT1 s=ar 2rar g1 TF =00 AN a8 g S T & daf G8qd a1 6
THIT ZTaT g 3T= Ao § Aeferierd areror 3 f&reraard grdr 2|

6.3.1 fAsuer s (Unbiased Estimator)
fAoTer SIRTOT T THT ITAA B FT (AOTET AR Fgl ST S AR & AGAT Ao &7

HTET FHT YT B % Tod Tk TH g

T WU AT AT AT

& oot

ATANFH =TT, ug = 0

IO STUeATS o AT § @ U [Houey sher=and| g ATa SAThReA=hd T T Saferd {9 Jr=e

& SATATIAT AT % aLa7 gl

AreAforR ®7 9, E(67) =6

MG 6.1 :- THAT AT X , THT HIET [, FT U [HOTET AR g F11eh, HTEAT o6 TG+
FreT T AT px AT E (X) T 91T p 3 a27a7 2|

ATATFR €T H , yx (X)=p a1 EX)=p

IETEL 6.2% THAT Tiaaaefiaar S2, a7y TRaa=eiadr 02 & FHTa F T AHATwdl gl
FIeh FHAT fAaer &t aREaaefierar a8 TRaqaereddr & aeas Tai gl

ATATOTR T T P25 * 02 or E(S2)* 02

e oft, afafda aaT aRaaasiiear (S2), a9 aRaaasfierar &1 us Aoaer srdaqeadar g,
ENED

E(S?) # 02 Where S'2=n/(n-1) x S2

TG 6.3 :- THAT AT p T ATATT P T Tk (AoeT SrheA-ahall g 116, T foawo

T AT AT, THT AT H AT % a9 gl
ATEATOR ®TH, up=p or E(p) =p

6.3.2 9T shaqat (Uniform Estimator)
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T SATHATHAT HI Tk THIT Fgdl, Tla THAT AR q AT ATHATRAT BT FIEHT THT TTAA
gl THY ER1 |, UF Ahaqahal @ i G0 T 0 FT UH THT AHATRAT Fgdl A< N TG
JST g AT G T JTTHHar T groshor 6 = forg 1 8

ATATOR T H |, P (600 ) > 1 as N— o

feoqoft - U U SATRAAHaT sl (HoTeT B i STELd gl T AHATRAT 6 Ueh THATT gIe &
TATH A T g T

1. E@)-6
2. Var(@) -0 as n —oo
TG 6.4 :- FTHAT X, THA TILT Y T UH THIT AT Fdll g FAIh TG ATET o FOferg
AT T IR THT AT § 3T T(Q TG FT MHRE A €T F Fard qI TG 77T a0l
TRaaaefterar &1 g = 2
ATEATO =T
i E®) -1
ii. Var(X) =02/n->0 as n-ow
STTEX 6.5 : THAT ATTEAHT HT THIT ATET T UFH THIT AHATHAT & FAI1h

i. E(m) - 1
ii. Var(m)=0 as n-ow
6.3.3 T&H srhaA-That () :-

TEATAT U ATUE T3 gl AN IL U AThAAHAT ol TEAHAT Tl THL ATHATHAT GIET TATT
F AT 33T STTaT 81 91 &7 36 3w 8 % &7 fAv9er s\ shdt 61 3i¥ 62 7 "= o

T2 B TAH H @1 ATHATHAT T O FHl TAH ATFRATHAT gl ST ATS @ ¢ it giaaaefiear,
g o #r gRadefierar & #7

ATATOR T &, Var (61) < Var (62)

Tq G 1 F T TAH ATHATHAT Figl STAT 5l

6.3.4 W ArhaA-Thal (Competent Estimator)

U (=g, ATXUT hl STTeq® (FTTAT T TAHAT BIAT ATRT| T ATRATRAT 8 T O FT TeAT
AFATHAT gl ATAT gl T TG TTAA & §aH9 §, TGA | Tt TAATSA il TFATIT Heal gl
TAL 95T § UF TAH AThAThal, T o d1< F TG H IuTeq(d a9 AT AT TN Feh
S T FEAT g1 THAT ATET X FHT THT AT Y T UF T SHeATRAT FHal J1dT gl

6.4 T=T A=At &1 ITANT (Use of Fact Estimator)

AT AT T2 ATHATHAT 6 STANTT T ATAF FA AT 5T &

6.4.1 T A AT Foafa & a7 srFererval (Fact Estimator in Single

Sample Situation)
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ST AT THT F U Tehel Tqaqed AT oaF THAT HHRAd g dI S Ushel 54T Fgd gl THT
QT o T2 ATHRATRAT T SATEAT T IS0 & < AT Tahal T 2|
TG 6.6% TH ol & ATH (Fiers) & 10 qTH & TGA F7 A1eT X = 4.38 3o X
aRadaefterar = 0.06 T &7 TS 2|
(31) TY/ATET (AT THT A1) AT (F) Al TRAAANAAT (rATT TAHA TRAqALqAAT) %
fAeTer Ta F@e AqE AT SIS |
8 : AT & n=10, X = 4.38, 52 =0.6 == faaT AT &
(31) Tt |TeT () FT FAoaer ua g9 TH1 X= 4.38 A
(@) Tt araaaeiierar 02 #7 Foaer va g9 E
s72 =n/n-1.s2 |
=Y AT T TGHT 3T
s"2=10/10-1 x 0.06 = 1.11x 0.06 = 0.066 ITT Fd &
TH THFE = 4.38, 2 = 0.666
6.4.2 THAT qEUIRT FiT "eAT H a7 Aiwoq (Fact Estimation in Case of
Sample Repetition)

STIEATaAT o |7 AT &7, 997 & ST UF g1 AL &6 T F SATQT ATG (oG TG (Hahtel SI1d

g AT Ivg THAT TACG T gl SATaT g1 T8 Fefererd ITrgLon & THaAT ST 9T gl
SR 6.7: T THY § I 7149 3,4,5,6 3 7 ¥ | TeqTodT o &A1 9677 & 1

3 % gt FHST THAT H AT IATC T TAH THA 6 AT X ol TUET F| g THAT AT
THT {TLT T TF HOTeT ATHATT §, 0l ST L

& THT | 5 919 : 3,4,5,6 3T 7 A0 | ITAeAT9=T & {547 3w 3 % it aeea A1
FT HE&AT 5¢3 = 10 g ST Mwferterg arfersr § yafeha o 5T 2 €

Sample No. Sample value Sample Mean (X)
1 (3,4,5,) 1/3(3+4+5) =12/3*4

2 (3,4,6) 1/3(3+4+6)= 13/3*4.33
3 (3,4,7) 1/3(3+4+7) = 14/3*4.67
4 (3,5,6) 1/3(3+5+6) =14/3*4.67
5 (3,5,7) 1/3(3+5+7) = 15/3*5

6 (3,6,7) 1/3(3+6+7) = 16/3*5.33
7 (3,5,6) 1/3(3+5+6) = 15/3*5

8 (3,5,7) 1/3(3+5+7) = 16/3*5.33
9 (3,6,7) 1/3(3+6+7) = 17/3*5.67
10 (3,6,7) 1/3(3+6+7) =18/3*6
Total K=10 > x=50
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HTEAT o THAT [AqL0T T 71T = Uz = 2, X/x = 50/10 = 5s

HTEAT o T [Aa<or #T AT = px = > Xk =50/10=5

THT HTET () = (3+4+5+6+7)/5 = 5

zofery A2 =7 & g7 ST Twar g FF px = p THAT AT X TR /ST T UF [ATet SEe
gl

TS 6.8: Z9MTT o THAT ATET X , THA AT &1 UH o787 A 2|

I0

T T ATGIG THAT X1, X2, X3,.....,Xn THT F TSt 7187 1 & | Feprer smar 21 g
T THAT AT X T FUTIT HF THT JILT Y % I27a< ¢

BN ATG = THAT a8 AT & STal AT THA o AT g1 & I Hih gld g ST AT N
& AT e T ITH FT T gl T9

E(X) = E{(x1+ X2+ X3+.... +Xn)/n}

STEl X1 THAT T&T 2

= 1/n [E(x1)+E(x2) + " E(Xn)]

A Xi (ST AHT T U T2 ) T STUTerg 9T a9y 917 y 81 8oy

E(X) =1/n [u+--+p], TR [E(xn) = E(x2) = E(xn) = p], = 1/n *[n p] =

TH T THAT HIET X THY AT HT Tk (o087 a1 2

6.5 A=A AT AT =T {19 (Interval Estimator or Confidence

Interval)

FeALTA AT & g H, T UF Feq<rf q7 af 3l & fiav e osma 997 w=a &
STUTErT AT T SATedqed TTTAHAT o 97T FATT gU ATT HT Tl Bl

21 A Tt ¢ it 3 Rerieor ¥ seawrer serers fafer = ader & amtaer gt € f& [th <
<t txRATT A& FT ], = 1-« SRl « T &AL T HAgA gl

t1 3T tp, T AU TR AT T B & (UTrd SI=Tq |IH &7 Aeaqcd gl &l &=
AT Fgd o ST ST hl T2 HHATU ty 3T tp Tl AT HHATU Figd g 3T 1-o HI SATHATT &
T FATIATEY et fFreame o Fga g1 59 2= 0.5 (a1 0.01) 95% (3T 99%) FErsamer
HHTT AT g1 9, T s T9T (A7 a0 sishere) i TG i TITIAT H7 AT THT I
T AT FT TTAT HLA |

THT YTA O F o0 THAT SHeT & F "atedd foare sta<rer a7 fesare Seret it 7o+ &

I2T | Aoferierd =T sTaeh! 979 a97d 8l

SUTH THAT AKET ST ol AT e IT |

AT [ ST AHAT A ! HIAH 1S 5T FATT HL AT

frsame =% 7 T3 Y AT FHEAT I T Fam8 &2 F7 AHST T 6 THEATHS
AT =1 ford|
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6.6 =AU ATHAT % ATAANT (Application of Interval Estimators)

AL A (AT [T Searel) & Fafead IR &l Aererted ofid=hi & sreira
AT T 2
6.6.1 2 TAT (n230) F Forw swaarer sttt (AT g saara)
TS THAT 6 o0 ATHAT STALTA [ AT AN [MeAferrad ofitaht & vt [asrtra fohar s
T Bl

ToraTer srawrer a1 79y /e % forw figre

forsame SfqTer AT a9 AT & forg Hare
s sfa<rer a1 7uy g fo=es & forw i

U TT p % STHTT g ST=a THAT ST 7 gt
(1) s siaarer a1 999 7Teg g ¥ forg Hiwmd 51w (n230)
TS T AT Fofa | (n=30) it #wTel F Feaior F qrHr=T f[Aaer & TART A sraeasar

CIRIECL
(1) p 3 T (1-<) 100% Taeame FHTT X + Zapp S.Ex & & 7T 2

feoqufiat T X % Zaiz. s/n St 0 AT 2l
AT X + Zap. SIVN 0 AATT gl (TS AT & oW, 0=s)
(2) p = 1T (1- a) 100% FErsame e
X + Zap. SINN < P <X * Zap. s/Vn SgT 0 AT &l
or X *Zap.slNNn <i<X*Zap. slVn SBI o AT &l

o =7 9, p & forw 95% s Hhwmo
X +1.96 6/n EEREuERC LTS
Tt ag p F forg 99% fErsama o
X +2.58 6/Vn
o fafer: gwr wre7 p % org A staoe & et gq Feferfag = arfa= 8
1. X T TUET FL ATX
2. f=ferfaa 9= %7 7= F7d g0 S.Ex
a) S.Ex =06/Vn, a0 AT &l
b) S.Ex =s/Vn, & g AATT 2
AT Z.2 FT T STTT 0 AT 39 o0

3. Fifeed fAeaTe et a7 AHqed [@aTd Ta< 93 d Hi7l
YL AT g H [ X, S.Ex T Zp 3T Z.p o AT &I T(ATRITT HT|

feequfiarto: (1) 7 F¥931 S.D. =79 g a7 9947 S.D.(S) & a€ THAT § AT =hAT ST 2
2) Z.p % WAL (A< FHAT % forw) 7 fAfesr forsam a2 ax [eeEa far s aEn
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faeam® =7 | 90% 95% 96% 98% 99% [ERIREEIER]
(1-q) & fersam &
100% 3
Z-Value +1.64 +1.96 +2.06 +233 | +258

fooqoft : STt feramer stearer &1 §a9 Jal [<dT AT g1 a6 STl Z, = 3 &A1 AT 0| Jg q19
99.73% farsame ¥a% & A A 2|
TG 6.9: 100 SeATT T AT =gk AHAT, THAT "1 X = 150 ¥ FHgAT qRaaaefierar S2
= 400 AT g1 THT AT % TorT 95 Tiaerd efi¥ 99 Wiaerd fAaaw=dr siare i JUET FH7|
g 3MIai n =100, X = 150, s2= 400 = s =20 =47 73T 2|
S.Ex =s/Vn, (@< 7T F T o= s)
=20/4100 = 2
95% farad==aT € 9% Z.. A1 = 1.96
99% Fara|=1aaT < X Z.2 FT AT = 2.58
(31) p F 1T 95% TersameraaT siawrer a1 #ury
X +1.96 S.Ex
AT 7 T, AT T Ft
150 £ 1.96 x2 = 150+ 3.92 =153.92 or 146.08
TH Th1T 146.08 < p < 153.92
() p F T 99% fErsawaei=rar siarer a1 S|y
X+ 258 S.Ex
=150+ 2.58 * 2
=150 + 5.16
=155.16 or 144.84
TH Th1T 144.84 <y <155.16
2. Y AUTT p & forg RsgaigaT siqaer a1 €amg
TS AT Ea<or STl & |1 [5ae oaqeor § Safed § At e [aa
ThedT &1 TIRT 63T ST Tl & T90d T84T 92T & (S n=30) i np #¥ nq>5 (9 n
T T SAHL E , p TAFHAAT HT ATATT & AL q=1-p)
(1) P % 2w (1-3) 100% rsarearfierar dham

ptZy.S.E.(p)
T p = Z.» V(PQ/n) ST P 7T 2
T p = Z.» (pa/n) SENE RIS
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HESIEEA S
(2) P & forw (1- &) 100% Tereaa=i=ar siawrer

p-ZoJpan) < P < p+Zyp(pa/n) = T =T 2
P % forT 95% fersawaiaar Hiamd
P+ 1.96 V(pg/n) Bl
P % forT 99% fasgaierar Saro
P+2.58 V(pg/n) Bl
FrATATEr:- TR ST o fEreaaeiaar S 3T staere & forw At 3 foro fMsferfaa =wm
AT g
1. p FT TUET FL AT A
2. S.E.(p) #T ot Mwferfad o= g &7
S.E.(p) =v(PQ/n) &= 0 1T &l
S.E.(p) =~(pg/n) &P =TT 2
3. 3T Z.o T AT AT HA AT SHb [T FiTega Fersaa= 1aar siaere a1 q0qed e adar
AT AT L
4. T AT9T A H p, Zop o AT &I TTAeATAd He|
feoguft -
1) FTE T AT p AT &, AT d€ AGAT H THAT AT p FT TANT 797 1T 2
2) T a1 STl &7 HaW Agl (<F7 47 g T 7T 99.73% TArsaa=aar &< & ™0 Z.»
-3
SRR 6.10: TF 3 FT 1200 A Igrel w0, T69 & 480 = =% 720 7z freen) et &
T 95% % 9T fAsama=adr Siaerd s F<)
g AMTHT N =1200, F = (np) = 480 Tz 1w )
P = f=r=T T F3AT sraTa 480/1200 = 0.4
feoqufiart =i &1 9879 sqaTa «1 = p =0.50
g=1-p =1-050 =0.50
S.E.(p) = V(PQ/n) (52 FAT % fow q = p)
=[(0.5%0.5)/1200]q = 0.0144
95% fersaa==ar #a¥ & forw Z., &7 719 = 1.96
p % T 95% fasaae=ar s
P+ 1.96 S.E., AT ST @1 21
T AT & I | @A 9%
= 0.4+ 1.96 *0.0144
= 0.4 +0.028 = 0.372 or 0.4258 T Ht
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TH 9T, 0.372 <P <0.4258
SR 6.11: TF T ITUT AT & 600 AFETET T Uah TG AT AT TAT IT| ITH
75 GO I T 9| TG AT H G AAHEL o AT HT SAHAT F S TTHTT a0l

qTHH Ffe FaTv]
=TSt % T S ST 7T 7 THS g0 @d AL 6 (2T T ey i<l

g : AT N = 600, TS AFTATET T HEAT (np =75 T T2 2

THAT AT
p =75/600 =0.125 = 12.5%

q=1-0.125=0.875
S.E., = ¥(pg/n) =V[(0.125x0.875)/600] = 0.013 GEEIRED)
TR fersaaeitaaT =a< afita Agi FohaT 73T 8 a7 37 $9F 99.73% fErsaa=aar ¥ 1% Z.»
FTHE =3
P % o1 99.73% fersaaeiaar #190 p £ 3x S.Ex & 9T W&l &l
36 | /AT ®l 7@ 9T, AT
0.125 + 3 *0.013
=0.125 £ 0.039
=0.164 + 0.086 & ITH FHiIl|
Aq: AFLTF TAAT 16.4% 3T 8.6% F (7eA) 1= Bl
ST A A @A ITAe_ T & 9T q97 ¥ SEer Sar g, a7 G697 aqd| p wn
frsaa=aaT sea¥rer T H T
TH FeAT | (1-x)100% Tersaa=i=ar stva<rer a1 {970 [H9 9 7 & Sl 5 -
ptZ., . V(pg/n) . V[(N-n)/N-1]
stgt V[(N-n)/N-1] aRfHa a#3r i T 2
feoqofy © afe m THAT AFR n T AT H =TT F G278 IV ARHT FHT F i T A
Iufera foha ST @ehdT 2
IETEL 6.12: 2,000 TTEH! * Fgr@ral § & 600 THAT &I TAfde Ta Fqad fif LEAT &
TR o T fora 1T o7 Sr|H 45 retaat arft 7 ofT | SHre & qa7 s et aAr
T FEAT T ATAT 95% FAL I %00 AT Tl &, HETT Fel
gT: AT n = 600, N = 20,000, THAT S5 i@Td | TATTAT 0l HE&AT (np=45) =T 7= &
TYAT 9T p = [(np)/n] = 45/600 = 0.075
g=1-p =1-0.075 =0.925
Fi N THAT AR N AT TAAT | TH ®F & G2 2, T G0 q997 i o
V[(N-n)/N-1] &1 Iufera fram ST @erar 2|
o T/ g (F2T) HHY FT UFH TGAT GH, p T A AT
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S.E.; = V(pq)/n BT &I 5T =T &
= J[(0.075%0.928)/600] = ¥0.0001156 = 0.011 ()
95% TErsaa=1aar &% X Z.», & 719 = 1.96
T p F 10 95% fasaaizar Tharsi it P+ 1.96 S.Ex g1=T a1 ST %271 &1 27 7 il
@ 9T, AT
= 0.075 + 0.022 = (0.053, 0.097) TH 7 &1
o 2,000 THE F Ffeqol aaT Y dear F =qfed 2 fit a¥er 20,000 * 0.053 ST 20,000
0.095 ¥ He7 & 4T 1060 =T 1940 |
feoqofy : =fT i o ore =t Sufera At fFar STar & @« p i 95% fErsaaaar dam
P+ 1.96 V(pg/n) .V[(N-n)/(N-1)] &
=0.75+1.96+[(0.075%0.925)/600]x~[(20,000.600)/(20,000.1)]
=0.75 £1.96 x 0.0108
=0.075 £0.021168
= (0.0538, 0.096168)
o TR § AT9TF FAFEqT AGAT T deAr 20,000%0.0538 T
20,000%0.096168 =T 1076 3T 1924 F T ZR(T|
(3) AT F W fa=re it Fraaeiaar swa<rer a1 Hiamg
THY % A A9 g 7 eeaaeaar a2 Feiwor § 919 Gaqer &7 T9087 a9+ g 94

THAT F2T (n=30) graT B
o & forw (1-4) 100% fEeaaiaar Harm
s*Z.p.(S.E.s)
a7 s+ Z.p.[aN2n] T4 g AT 2
a7 s+ Z.p. [s/lV2n] ST O T Bl

o % forw (1- &) 100% fasaai=ar s/aae
s-Zp.[slN2n] < a0 < s+Zp.[s/V2n]
0 % ™0 95% FErsaaeaar JHre
s + 1.96 [s/V2n] [FE T & o s = g, Bl
0 % o1 99% FErsaseaar HaTe
s + 2.58 [s/v2n] 2l
w4 fater: o F feraaeraar diwrst & Fatr 7 Feferfa =wor anfae go:
1. S T TUET Y AT § |
2. Meferfad & &1 Y #3d g0 S.E.(s) T T0ET ¢
S.E.(s) = a/V2n AT S.E.(S) = s/V2n
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3. ATTA FAraaeadT #=q¥ F9d FE AT Z,0 F 9 A [Aaa-adT &q¢ F7 7141
4. T AT GAH S, Zop 3T N o FTHT &l TAeAT0T A7
(4) Y T p F ATHAT g THA AR 1 FAeri<or
ST AT ST o ToIT FTTATSAT o ST 9T Aa Forsa &= (a1 STea<ret sl 0T aht
S| T AT S AHAT AR AATT g, Trsaaq==ar &q< St T0ET e | =qor i
THIT [TLT o A oh (oI THAT AR :
THT ATET ATHAT 6 (7T, T AR & (e gq Fafeiad qi #1E J1d g Jrg vl
feoofiart
Fitegd Fersaa=aaT &< sfiT Z &7 a80qed A1 |
AT AT A E
0 FT AT (= AT g FT T TTHT (S S)
U LT I S & A1, THAT AT N Foaa g &3 Smar g
n=(Z o/Ey

feroqft

(1) Z 3T E & 919 Q@ gid gl

(2) THY FT AEF (a9 ((S.D.) FTeEatas 7 JATHTAT gl Thd T 2l
IR 6.13: T fare Icares (RHTan) Frgf=s® T8 &7 TR 2 39, e g I10 &
STHTT T AT g1 FHA # e 99 Tfaerd faraae a1 &q¥ 9% dg HTeq &l o1 § TH
TS & % 97 SAT&T A5l gl AU T8 7 a=ad 4 T g1 39 sraeaswara
T g o o1 HFEAAT &l Toha e THA AT AT TN FLAT AT
& AMTHT E = 1, 99% Fersaa=1aar T2 91X Z.» = 2.58 =¥ g = 4 {337 747 81 7967 sahie
T n = (z2.02)/ E2 g
T /AT 1 TFaeTiid FTd 92, ST 9 F40|

n = (2.58)2x (4)2 / 12 = 106.50 or 107

d: FHFEIAT o0l AFTLTRATAL 3l I(d o (1T ATFLTH THAT SR N = 107 FET AR T
(F) THT SATATT F SATHAT o oI THAT AR
T ST T ATHATT FATT FA h (70 THAT AR g AT T AT A7 g

ElE
1. Fited Ereaa==ar T2 o7 T &7 99qed 919 |

2. AqATAGATACE |

3. IAHAAT p FT ATEA (AT AT TTATHT TFT AT |
TEAT AFE N = 22 x PQ/E2 g, Q=1-P & faar Smar g
feooofy

1. Z ST E % A9 qaA1%d 2|
2. TR AITT o T 19 ATEqATh AT SATATIAT BT Tl 5
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TG 6.14: TF FFaT ATIwHad AT e 0.5 % A7 3T 98 Wiaera FAraaiaar &ax 9
STATHTAT o SATATT I, ST T ICATRT Hl THE Fd &, H FATT HLAT ATZAT gl T(Q TEEAF
o T =10 TaTd ¢ o6 Gt STHrwe § § 25 a9 a9 318 H T6E FLd g af
e &2 T AT sraeTHar g

: ATThT Fo g7 73T B E=0.05, P=025 Q=1-025=0.75

98% farsga=iaar o< & forw Z = 2.33

THAT TR A n =22 x PQ/E?2

T {1 AT 36 G H TIAeq1iod T 9T 3T 9T FHe |

n = (2.33)2/(0.05)2 x (0.025) (0.75)

= 5.429/0.0025 x (0.1875) =1.0179/0.0025 =407.16 or 408
A AT THAT AHTT TH408 TR |
6.6.2 e AT (n<30) * forw s/

IS ST F T9AT (n<30) it Rofa § FReaaeraar =a2i w1 R #1 seaaa 3
of et = steavra TRt STTaT €
(1) 9 ATET (n<30) F forg frgaeaar @< 3T @i :

ST qAHAT FT AH Frel (S (n<30) 3 0 (FAT AT fG=Fa) d779 § ar 994
ared p o forw aifea AT s a1 g 7 t- fFawr &1 2@ w7 9T BT ST aewar
gl Fre At it Rafa § Z 7141 % a5 § t ATH T AR H:7d 2

1. IHY ATET & T (1-«) 100% BT Feqaret = I af St 2
X +tg2. 8NN SElsh = IRATAd T5AT
S.D. =V[(Z(x-X)2 /n-1] or s* =+/(n/(n-1)s2
2. u T (1.33 100% Feaawia e & g &f STl &
Xttg.sMNVn < | < Xztg.sMVn
U T 95% faraeiaar €10 & g <3 Srar g
X % to.025 . SAVn
U ¥ T 99% fRreaeirar et F g o smar )
X % to.005 . SAVn
& fafe: g 99491 (n<30) &t Fufa & Fraadaar siawrer am et & Fwior +
Aeferfea =< enfae &
1. X %0 TOMET &L AT X |
2. =t o= &1 9= #33d gu afataa 9 fEawor i ToET #:7
S = J(n/(n-1)s2 SERRERIEIDIR
3.d.o.f. = v =n-1 I FT TR Fd gC Degree of Freedom =t 0T &< |
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4. T 771 Degree of Freedom # o aifesa e AT =¥ i qaidt 5 a0
a1 T &1 FAFT FL| SATTHT toyp FT AT t ATRT & I@AT AT
5. IULITE AT01q G H T 3T T («E2F & AT il FTaemiog Hil
IITEL 6.15: 16 AT % ATg o THAT HT AT (o= 3 % 91 717 50 g1 98 wicera
TersaareaT STl 7€ THIT T ATET UTH H|
T AR AT T8 :n=16,X=50,s =3 =s2=9
sh = J(n/(n-1)s2  =~(16/(16-1)9
degree of freedom=v=n=16-1=15
98% farsaa=1=raT ¥Ta< 9% «=0.02 so that «/2 = 0.02/2 = 0.01
t ATTCrT T AT F2d g0 15 d.f. & T toor = 2.602
W = TorT 98% Taraa AT HHTU & ZIT & STl &
X % to.025 . SA/Vn
T /A1 I 3<h G ° 1@ 9%, 3T TTH Hf
=50+ 2.602x3.098/V/16
=50£2.015
=52.01510 47.985
(2) T97 aREqaasfiear & forw (n<30) fRegasgar siaae a1 {1
T qTRadaeiierar o2 # fEraaeaar T A HaTel & Fgior § x2 (F1E av) e
T AT SMELTF | gl 9% X2 AIAT &7 TANT t AT o T2 | rav 2l
Y TRFaeear 02 & (1-«) 100% Eeaa=aar deaae g1 (<31 97t 3|
[(n-1)s72])/x2.0 < 02 < [(N-1)$"2])/X21.2
ferore =7 7, T afREdaeftadar 02 % forg 95% fErassiadar saae gl
[(N-1)s"2]/x20.025 < 02 < [(n-1)s"2])/x20.975
THT T, T TRAaasiiear o2 % o 99% Ereaa=aar sia<re gl
[(n-1)s"2])/x20.005 < 62 < [(nN-1)s"2]/x20.995
w4 fafdr: afEdaefiear o2 & fraai=ar =ae & i & oo Referfed =< o go:
(1) T FT TN FId g4 TRATAT AT TRATTLTATT 20T TOTAT < |
$72 = (nfn = 1). 82 [(Z(xX)2/n-1
(2) =ited fasaaaar =2 ud 2ot T2 q9qed fraaaaar @ w F9gi=d w5,
T =T T X202 T X21..2 % AT & F2T degee of freedom 9T x2 ATfersT &

forgeT =TT
(3) $"2, X212 3T X21_;2 T IULITH AT A H @A gU 02 & fow fSsaa=iaar aer a1
T w31
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TG 6.16: T 15 & T ATg=aeh AH (STEFHT qTF [A=ad s = 2.5 § Hl GHT 997
¥ FgT BT STar g1 aRaaaeierar o2 i /e F=ed o F ™0 95% feraas T a7
T i
q: AT o S Ve

n=15 s=25=1s52=6.25

sM = (n/n-1). s2

= 15/15-1 x6.25 = 6.696
95% farsgg=i=ar =¥ & forw

«=0.05s0 «/2=0.025 and 1-x =1-0.025 =0.975

Degree of freedom (v) =n-1=15-1=14

14 df ¥ 1T x20.0252 FT AT AT = 26.1

14 df % 1T x20.0675 FT ATIOIFT 719 = 5.63
(31) 02 forw 95% fasaa=aar swaas 8

[(n-1)s7?]/x20.025 < 02 < [(n-1)s"2]/x2p.975

HTAT 1 T@ U, 3T ITH H |

[(15-1)x 6.696/26.1 < 02 < [(15-1)x 6.696/5.63\

3.59<0?2<16.65
() o = T 95% farsaaeigar swaad g
T V3.59 < 02 <+16.65
1.89 <02 <4.08

6.7 9T (Summary)

FAT FHT THT & q< § o7 o6t a<g &1 Aoy e 7 99wy T8 g a7 aifersht 9ai |
THI TROMTH FAT & 1 Tohe Hed | T 97 g1 3T qieafaai #, AT SAhe| & A ¢
THT ITAA o JT¢ § ST T il AFTHAT ZIAT gl TH AHeAT HT FIGTd Fgl SIrar gl
THT TTAA 6 AT & [T THAT AT HT AN HITSI1aT § 3 =6 THT & Awadl §
feTer, T ET, TAH ST TAT TG & (AT TAT g AT U
6.8 <rsaTaet (Glossary)
= ARTOTH: THT ATAAT T STHATT NI o (70 AT AT THAT ARSI AT TN Fd &
ST AHAT SAlehs SIE THAT JTET X, THAT AR m, THAT TRaaaeiiaar S2 same s
FATT A TTAAT T8 TG qTeT Y, T TRAqAIAaqr g2 s &7 ATHAE O &,
I+e, AR Fgl STaT §
6.9 STV T (Practice Questions)
e e ¥
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2. N9 AAG TAT H UH UHd @d= ARG agar Foea & ar 3H

6.10 ST¥ITE Wi % 3T (Answer to Practice Questions)

1.d<T 2. TFA
6.11 fRsemeas 71 (Essay Type Questions)

1) T % 79 T 779 8.3, 10.6, 9.7 , 8.8., 10.2 ¥ 9.4 FoheARIms s7at ¥ 1< 7|
(o) FHT T
(@) T afEdasfedar
() AT AT = AT G877 A1F A= it a1 [Foqer Ta qe/7 AT &
gt w31
(2) 9 ATHAT & T ATg=eh TG | 30! SATAT 45, 47, 50, 52, 48, 47, 49, 53 3T
51 39 2|
CIRE LRI
() Tt afeaaasfieaar &1 fAeaer va 99 g J1d L
(3)  TH HFAAT GIXT IcATIad 10 TS S[AT & JqA1 o $ieq sita 1200 = & 10
He T HIAH A= 29Tl
(37) 997 |H1eT
(F) THT TRATATAAT o [HETEATF HEAT AT I ATT 2|
6.12 d==¥ =T FAI/TEq+ (References)
1. Roy Ramendu, Principles of Stafistics’, Prayag Pustak Bhandar, Allahabad.
2. Gupta, S.P. & Gupta, M.P., ‘Business Stafistics”, Sultan Chand & Sons, New
Delhi.
3. Shukla S.M., & Sahai S.P., “Advanced Stafistics’, Sahitya Bhawan Publication,
Agra.

4. Goon, Gupta and Dasgupta, ‘Basic Statistics” World Press Limited, Calcutta.
5. “Fundamentals of Business Slatistics”— Sanchethi and Kapoor.
6. Srivastava, Shenoy and Guptha, “Quantitative Methods in Management”.

5TE 6 faig argaT 91 SiaeTe ST Page 87



AOEH, @)- 121 HTHET 3 HiReaht 3TR HT HT ST -1 IS T fagfaenea

e 7 SR awart g
(Approaches to Probability)
7.1 &1« (Introduction)
7.2  ITg=a AR (Randomized Experiment)
7.3  wiaest @w@f® (Sample Space)
7.4 & o= i aRewmeT (Definition of Various Terms)
7.5 AT Ud YTAwar (Event and Probability)
7.6  FHHET TIT €9F T GEEAT § YIRS (Probability with the help of Permutation
and Combination)

7.7 91U (Summary)

7.8  ssaTat (Glossary)

7.9 ¥TE T (Practice Question)

7.10 ST T % ST (Answer for Practice Question)
7.11 TAsuT® 957 (Essay Types Questions)

7.12 3% gEa+ (Biblography)
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32T (Objective)
TH THTS o AETAT & THTT 3T T TRT g1 Tohl o -
v ATgEg® TN & o1 it SATEAT FT T
TG~ TART § HHTAAT o Tged T 0 FT G
U AT & forw gfaest aafs fit sarear #T a4
AT ST T SeATSl SIE I AIasit, AT JedTy, Fairgel, T i<
AT TeATH | AL HT Tohl
TeF HEAT & AT gl i TTTRAHAT S HHAT TAT H=F sl GEraar § TTHar w11 &7
T T Tqoh
7.1  g&qamaAT (Introduction)
LT it Roreasft # o S § o fohehe 8 9% 819 o gl 91 FaT9 HET Iared
2| T SereET U 9HaT § T 78 AW gu tF g mer 9 (i, &a am e e A
Tt e g1 af oo v e € a1 "gariEa AT 1,2,3,4,5,6 ¥ F wrE oft g
AT g1 TF THRAT ST oy a1 fAewy 3 37 799 (Experiment) Fgd &1 TG TF
TART | T A gariad fAeadt § & 1S UF grar ¢ 97 Tg 307 67 919 g T T e
THT I G7 FohT AR ] ST § o7 FSfSs ST o 39 oot & are § 92
AT ATST TS BT Ot § AT “97RT Tg 49 F17 a&ar & 0 “&F 2 75 & a7 g7
ST TFAT & ATEL TH T o ATHIT T TANT (64T SRIT| T8 T & ATRAT1 § A iaar &1
et 21 o9 =T\ srfAfaraar v % 7ror? i it ue omat 5 wriear g (Theory of
Probability) F&d g1 T8 T il ST T%aar &l qradr g1 T =wear afeq g it srafsaar
T IO |19 o [o70 STIIshaT rgTea &1 M7 36T 19T 81 JTHhar 9768 7 Hifus o7
g “HATEd 9eeq AR o 5T UF g F I|TAd 8, d o gar § 9= Arar Jai gl
ST TRTT ST ek ITET [ Fohd g AT 6 3T ThdT & IT A5l 3 TRl
7.2 Fg=® T4 (Randomized Experiment)
et wfafafaest o e 3
1. UF ¥ 7 ST A (ohd &7 712 F:3| Tgl I &7 GATET ARy g U = a1 9
2. T T (fair dice) FT AT X 6 HATAT Frewd wTH 2 £ S E 1,2,3,4,5,6 T
ST T 9% IUT 21T § 37 aRone FEa 2
3. a1 ol &7 UF AT 3Pt a7 AT HeRut &l ford| Agi 9% T [Hregd Hewy
g9 &, HH, TT, HT, TH |
4. FT ITHET &0 Theh (HoToIEd 36 ST MRy STH givl-
1,1 1,2 1,3 14 15 16
2.1 22 23 24 25 26
3,1 32 33 34 35 36
41 42 43 44 45 46
5.1 52 53 54 55 56
6,1 62 63 64 65 6,6

AN

<
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Iod<h g iafater Aeferfaa v oaat v gz wedt ot
F. ATATATEr T T &F ST IR § S J78 I3 ST 9T gl
g, Jfoh T gaTiad Aohet & 7 T it G9TEET a3aT 8 satau et ofF aatater
frewd ggel & T2l 1T ST HAT g1 A U AT STI-
1. T ST TR ® SrgaAT AT, a9
2. TSrEet Aoy Igel & T FaTaT ST 9o &l U AT =a8h TAN Fgd gl
TG 7.1 : FIT 3= a8 | he U 1Ll o Il | & Teh IqT (AhTdT Ueh TG =aeh TR
g?
T : &, SToh U IAT AT & T AT F UL b TG T AT g el ST qohedT &, AT
TH TTHRAT T 5 a1 AT ST TFhdT 2
g, 52 U | H Frs AT 9T T ST FeRar g1 o R iy ager ¥ g1 aaqrar S ged Tl
A T ITAT TF AT =® TA 2|
IITE 7.2 : g ¥ 00 TEAT | & TFH Tl F71 UF ATgr=a® TAN 2|
B 1 F. TH TN &l UH A TeAadi § IgLAT SI1 96T gl
. ZTFHHT o ol ST 6l FATAAT aTa &
a1 g g7 [eifia 981 81 zaforT a8 UF ag=as T 8
FAT AT TH THTL T T MIATATEAT o6 I H qIF Tohdl § STgl GATIAT THIT 2l
AT T Fg harelt it == ¢ A1 T Ag=gs TN 751 2
1. A= T ST =T Tt =fn o Stear o sk et A8t S el o T2 U
RIFECERRIUI EIRA
2. FAFAET TT 4 TAT 8 T IO HTAT © AT heAfeied T TH THAT I s I1L AT ST
AT & L TIOTTH gHAT 32 BT AT 3Td: T ATg> TART A5l B

7.3 wia<er ufs (Sample Space)

STa U 9TET Sehd g AT HATET ot #7907 g7 T g2 9TET %hehed q¥ Afsa &7
Fe T T (TReT) @99 S |adg 9% g1 oTa: Tods Jag 9 (@’ g3T 3% (number( 1-
c) gt FuTfaT fAewd 2|

Tt FATHaT Myt 1 99gT (Set) S =0 YFR 7 o a9 &-

S=(1,2,3,4,5,6)

THT TR ST U ¥ Fl IS ¢ af qo1ad Hewd =a (Head) 3T 92 (Tail) grm
A FWTA T Aehut 1 aqga S |

S=(HT)

FRHT ST (Experiment) & ®Tiarq fAohet &1 aqgF S S 3 A% orat & @1 #3)
1. g7 (Set) 7T YuF ad (Element) ST (Experiment) & ST [Head T 21|
2. T Trail #71 9R0mH 99g7 S % &% & Tt (Element) g7 a7 UH F3gT S &l widael

THTY Fgd & a9T 39 deal &l Iraeel a (Sample points) Fgd g1 Jfaasl a@fg &1 S 7
Tt T ST @eRar 2|
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SR 7.3 : a1 ¥l &1 I 1+ it Brar (Experiment) &7 Tiaael #9TE (Sample space)
o
& : AT foF H = @9 T U< &7 q90ar @

S ={(H,H), (H,T), (T,H), (T,T)}
TTe- Tf< a7 TREi 1 U 979 IWTAT 10 af THTY Tiaael &l =99 T A7 org g gl
S ={HH, HT, TH,TT}
ST 7.4 : TF (T TAT ITHT T Ueh AT Fohed T THAT T TTdael AT fored|
T U g Sure gt aRem g A Har 9= T

T qTET Skl I T Ay 2- 1,2,3,4,5 797 6
CICINES H=0 T=1

S ={(1,0), (1,1), (2,0), (2,1), (3,0), (3,1), (4,0), (4,1), (5,0), (5,1), (6,0), (6,1)}
SITEXW 7.5 : TH qRET 7 99 3 foreh ford 3 a7 g1 w9, T3 ofiw gt ag 71 o
T & TIRT 81 7 IR &7 Siaeet a9fs o
8 : UF ag & o1 are1eh (Boy = B) 3@ arterant (Girl = G) 31 9&hdT g o
S ={BBB, BBG,BGB, GBB, BGG, GBG,GGB, GGG)

I avg & Iiaasl aafe foras &1 @19 75 § & M9 T30 & $o1f 7497 @i avar
Teht/FeaT/ariersT 1?2 a1 Fa aRET § ugel g 9T g ST A 39T AT o
& ST J=aT B

7.4 Tafa= u=i $it =T (Explanation of Various Terms)

7.4.1 5241 (Event)

e ST T U TANT & gl 7 TIRT | 39 § AT (Qoa=edt g o7aq: IR §
Head 31T T& 52T &l

TS ITET Sehel o TANT § 97 967 o= | gATT Ra=edl g1 o7a: 2, 4 AT 6 T
AT T AT Fd 81 g0 @1 & ST el T TIRT &l U Head I IiEI0AT § F5 9%
FIELCTAT STAT g aT 8 a1 UF gl IOMH ITH gR1T 3T T AT areonms Tiaasl a9fis
(Sample Space) T fARTT F2d 2l

gl a8f8 % Fg TROMH/AwRY UF ey Bawr & W F3d 5, e gx el
Fgd gl TTT: FeAT &l A, B, C TS (JUSIT o I &AL asai & Taf9d F:d g
IR 7.6 : 7T T E i Tl 7 U 919 ISP &l HeAT &l 971 gl THT FATET
IO AT FeATsN ol AT ATl STa-
1. wHe FT "eaT Tail T dear 7 1fere 2hl
2. S 21 Head =)
g Widee q9E S

S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT)
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AT o E1 Head it 5T it §&4T Tail 7 ATer giv il =edT q9TrdT g 9T Ep a0 ar
Head &I T 52T T T9ITdT g1 7a:

E+ ={HHH, HHT, HTH, THH)

E>={HHT, HTH, THH}

7.4.2 9919 €9 ¥ g9Tfaq 92914 (Equally Likely Event)

Tfe ForefT off Freoraer g9 Ue TRoH 9% gHY gL IO & a0IaT d61 & dehd ar
Trail 3 T& IfOHT &1 q917 qariad (Equally likely) Fgd 8l
SRMEIT : 1. TF [Hoqer g 7 I|Ta 9T =a AT 9 I FHAT GHIT TA7ed FeATy gl
2. T T bl 3 TN § Tt 3 FAl F T9H ©F F SUL I G 30+ H Fg9rfaAa g
3. U A==t q¥g & el g5 52 AT aATelt qTer ¥ ST | Uk a7 fAehrere % fory 52 9=y a6
& HATET &
7.4.3 eI & Fqasit weqTy (Mutually Exclusive Event)

71T foreft U =T & Afed g I aTehl AT HeATU dal gied gl af Ul sgerst
T IYEIT AT FeATU g gl AT UF &f Trail § I AT I H SATeH TATE Tk q1 qled
LEIRARGED
TG : 1. TF T80 Gl H 1 & 6 T ATohd T 6 T TLEIL AT FeATU gl FATq A(S
Fls | U ao UL AT g af dTehl A1 a 39 Saqd | U< qg! 31 Tahd|
2. 1 Tt &1 U 919 IuraAd 9T 4T g 9T tail 3 T =FEAT 99T F7 ¥ 79 UF head
AT 3T HEAT TLETL AT HEATT 2|

TOTE = SToT | AT "eATa 7 Sfa=ad (Intersection) Null set g (3r7q @TeAt) av
T} FeATAl T TEIT AT FeATU Fgd 2|

7.4.4 gatTqul sreATd (Holistic Events)

7% AT 9 UHT =TT 7 wug g St frevar a5 g G wearst F o ¥
TS AT Fied gl af UHT HeAT3l o TUg Hl G0 TeATU Fgd gl ST & [ S Th
T T Hehd © A1 q9 HEAT AT AT FSAT T fug Heqr o A geqr §07 geqr g1 A7 S
37 gl &1 3T & a7 FH T FH UF Head 3= T FeAT AT FH & FH TF Tail 3= H¥
HEAT I U1 FeAT Fgd gl

TOTA = ATHT § ATl o T H HLUT FAT Tl Aq THT FTeAret 7 union {U set

theory) HUZT ST Tidael AL 2|

7.4.5 T@aa quT AT e 921U (Independent and Dependent Events)
U AT & T I TFqT HAT Fgdl T(x [hET UF o "Aled gid I dTehl HeATsl ¢

FT THATA/AAT Tl SN AT AL T4, (X Tah HedAT & =ied g 9% LT qeATel &

Hied gI 9% THTF T=AT g qT UHT FeATAl &l (HHY/ IG5 HedATs Fgd gl

TG : 1. UF (O 7 IV IX Tgel | I FHaE AT %l FeAT gAY, a3 A o

FTAT T | FHF A AT TeAT F T 2
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2. 713 UF A== a%g § e gU a1 A Mgt § e a7 et 3w @y o= e & uge
SH AT TEr § 7@ & T AL T4T (AT T TRIMH T8 a1 I (M 9% 30 TR
o T gl Teq IS Tget AT § et T 9 A 1" Tgt # F T a6 gEid a1 § Aawrer
AT 94T 98 a1 | Hahrer a7 o2 9997 F0m| (F#ifF 9=t aw & Faar 97 go<d 9% T8l
IBETREETSIN]
7.5 HATU qAT It WTFAaT (Event and Their Probability)

ol T § 2o+ #ET & 597 aar 7w 6T A5 YA g AT T8l TTEwdr
T AT ATGI=a% TANT 90TAT g 3Tq: 3 & AN ATG=egeh TANT shl ST ok TN 9168 T
TEJHTS 3| THE gl 9 H gHA [ATIAT ThT & TeATN S8 qH1 & F FATET, TLEIT
A, YO, TS AT AT oAy T 3eTgr atgd arertid A

ST W FIE TN Fd ¢ d7 gF A T F o9 aid @ [ g (e =gear afeq
I T T HATAAT g1 AT T SETEL0 il TZ1AaT & HHET &

U Aoqer fagr See 9% Head o< it #79T §9(TaT 2| Tt 9% af Head 7 Tail 919
1 F9 HqTiad aiomy g1 TeHeT it et § g9 Fed 8 % uE FEg o Head s Y
TATIAT 2 § | 1 g1 TR ATIT § 9 Fgd & Head 3 it ITRI=RaT 1/2 2

THT TRTE, T T8 bl o ST § 6 THTT &9 F H9TEd 9oy g 5 1,2,3,4,5 6%
6 8 o/ T 7% 1 3ifhd 8 39 ST 9 9% AT Y H9TaAT 6 § 1 g1 oo 1 e iy
yTfrFaT 1/6 21

ST YA §, AT T ST& 9797 Sehd g @7 SIET aof € T3 HEAT shi TTAshar St |
TogH gl Ad: 2, 4 3T 6 A T TH A il TeAT i HATEAT 6 F T 3 gl THCT TH HE&AT
T Y ST 3/6 4T 1/2 2

TQOTAT, AE TF TART BEH ‘0’ 6907, TR 91T, 991 &9 § HTET IO 31
TAT SEH & ‘M’ T =T & Fed B4 o 967 § B af FeAT A & =Feq g+ i JTahar p
T UH AT HT 9d o

p = SR TILOMTH 6l HEAT/HAATAT TILUTHI =l Tl FeAT

T

p=m/mn . (i)

o, TeAT A & "ied T g9 & Aqhd TROMHI il § AT n-m g, dd: A & =qieq T g &l
TTTIRAT q, &7 (A9 T8 | 79 F T 3,
g+ (n-m)/n =1 -m/n
=1-p {(i) &€ p+q =1}
e : p TAT q X TRIHF & TAT 1 & T2 981 31 Tohel|

i.e. =0<_p<_1, 0<_qg<_1
o TRt off =eAT & "feq g &t JTiaear 0 99T 1 & &= gt g1 (0 T97 1 =0
THTATAT fhT gu)l

e
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1. ToreT oAt & =fed g il ITRAT p &1 THAAT 00 TTAHaT Fgd & q97 Te4T 6 o
Tted g T JITTAFRAT q T STEHAAT 0T ITHAT Fgd g
2. FAF AT (impossible event) & =ted g7 st TTHA#HaT ‘0’ (zero) & @ fAf2ra Tear
(Sure event) F =feq g9 T ITRFRAT ‘1 (one) 81 TfF P(A) =1, a7 ==t A Afsra =
o =feq grihl T afs P(A) = 0, a1 wear Afea =7 & =feq 981 Rir sraiq =er
YT g
3T oeAT F T AT TOTHT I AT (M) T HATAT TROMHE 6 §&qT (n) o
Afersh AET &1 Tehet 1|
IETGL 7.7 : TF T &l U F1C hehel GT 5 AT il ATIRFHAT AT hifory)
& TF ITET 6 TFE F T vt g s & et ue =7eAT (5 o) & =fed g1 & A% gl
P(5) = 1/6
SR 7.8 : T &g I UF a1 3@1+ 9< Head 3T T ITTRIFHAT 47 52
g : g = 92 77 a1 Head (H) =T tail (T) SU% ST 3(d: Tt GATIET TOTH &1 § a7
3TH & 1 HeAT & AT 2
qa: P(H) =%
TG 7.9 : TF TTH Tl U FTC hehel TT AATST TEAT 3T il TTAHAT 4T 872
T : UF T Hehed I¥ 6 FHATIAT TOTTH BT Tl &1 TSHH & 2,3 TAT 5 AT & A% gl
qqO: P (r9TST H@&AT) = 3/6 = 1/2
IRMEIT 7.10 : T TTH I UF ST Hehed T 7 AT il TTHAHAT AT Dl TorT| 7 F HF 3 o
T ITH=RAT AT Fforu)
& : UF T19T Hehed I¥ 6 FHATHT TR0H g 1,2,3,4,5 TAT 61 3T 347 & Rt AT qaqr av 7
sifeha el gl
P(7)=0/6 =0
=t afY T a¥ ifeha 3 7 ¥ 79 B
7T P(<_7) = 6/6 = 1
TG 7.11 : UF °7 2 g 3| W
1. 21 Head 3 T 2. et U Head 31+ i1 ITHA=RAT FTd <)
g ; TgT AATEd afeomH g HH, HT, TH, TT |
d: e AATAT TILTTH shl §E&AT = 4
1. 21 Head 1+ s 3Tl TTROTTHT Y Heam = 1
(i.e. HH)
P(HH) = 1/4
2. %ad Uk Head 3 T 52T & &I 3% 90 & (HT T TH)
Iqq: P(1 Head) = 2/4 =1/2
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SRMEIIT 7.12 : T ATT T T1H Fehel I TWT 9 AT T TTHAHAT ST I o1

B : T HATIAT IO il H&AT 6 x 6 = 36 | AT 7w a8 & forg aaha 8l

1,1 1,2 1,3 14 15 16

2.1 22 23 24 25 26

31 32 33 34 35 3,6

4.1 42 43 44 45 46

5.1 52 53 54 55 56

6,1 62 63 64 65 6,6

TRT O 9 a3g & AT FT 9 2|

3+6=09

4+5=9

5+4=09

6+3=9

aq: (3,6), (4,5), (5,4), 6,3) TEAT F AqHA T ¢ ST AqHA TLOTHT il TEAT 4 Bl

#T P(IWT 9) = 4/36 =T 1/9

SIIEOT 7.13 : UF 537 Sr\# 10 o1, 4 AT AT 6 FeAT A2 & UF A (AFEATT ATgah)
=TT 1. T FTeAt 2. U At 3. FeAT A 7 Fewrer i gl s e

A . FA &l dF HeAT 20 (10+4+6= 20) g1 Aqq: FA HATHET THOMHT KT oHEAT 201
(FTE=E® g M § T G99 &9 F G911ad T g1)

1. AT &l AT HE@AT 10

P (@<t if=) = 10/20 = 1/2
2. et it i "Jear = 4
- P(ef 7)) = 4/20 = 1/5
3. FTAT AR F AATAT il HeaT = 10 + 4 = 14
- P(F FTE ) = 14/20 = 7/10
SITE 7.14 : U =t q¥g & T g qrer i g1 % 52 Ui § F U I<q7 ATg>a% avE o
TReRTTerT| T T ST T 2T & 9T 4 | STfesh 97 10 | FH qTAT 9T 3 ol TTashar

ST i)
B : oG AT o The g TTLT a0l T I o T g qT THF &9 § FATAT 2|

A FT AT TROTHT 1 HEAT 52 2

1. U TSI § 4 7T AT 2

o P(A) = 4/52 = 1/13

2. 4 7 Iferawd a7 10 ¥ F7 9T 9 € 5,6,7,8 TAT 91 FfF 22 1< 4 avg T2, a1, ==t g
TTH | IUeH gl A: FeA T e TIOTHI il §&AT T 5x4 = 20
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- P(B) =20/52
IEEL 7.15 : UF TGI8 &9 & F+ gU Ateay (leap year) ¥ 53 TAAT gIF i HHTAAT
ST HL|
B TF Aty | 366 fam 2ra & o § 52 g at 2 fam gra 81 7 <1 1fars foaw 7w e
o 2 T 8-
1. e quT THE
2. AIHET IIT HTaT

3. HIAATL TAT I

4. FIATT AT FEEATAATT

5. FEEATAATE TAT LHATL

6. AT AT AT

IARUCCIES LIRS EELES

A 39T fordl 7 9 | 2 IR0 1. FAT 7. 52 AT & A9Fd g
e P(53 ) = 2/7

7.6 FHAT TAT GA g1 ITHar (Probability by Permutation and

Combination)

TOger 9T § A FohelT =T % T FATiad qorH 9T 9T & AqEe TIOTHT Sl
TUET ek HeAT 0 STAHAT AT il T Tg THT T g ST TIOHT i 93T FH gl
FTAT T TTHAT {9 3T THH dgd THT TIRIT| ATLTLOTAAT STThT THT THOTHT 6T AT
T AALTHAT Al gidl T A TATET TOTHT il HGAT TAT ATHA TLOTHT =l HEAT
AATHAT BT gl dga df qRfeafaal § I8 FHAT TAT AN 6 A9 il FgEadar § J1d
oo ST \ehaT 81 S £ ST wger £ uE 99 2

ST 7.16% T R1/3 H 3 AT, 6 TS qAT 7 ATAT A= g1 T Tha qAT Uk Aol T
|1 g fAerer it JriFar Sra #)

B TA G I HEAT T 3+6+7 = 16

16 3T | & 2 3 7o q¥g & Aawredt ST Tt B

T HUT FSATS sl H&AT = 16¢, =120

6 THE AT H T 1 37 6¢q TG & TAT 7 AT &l & 1 3@ 7¢q TLg & Hentetl ST qhcll g1 Ak
T T TZAT ATHAT T4 & AL ATHA F =T gl g1 T ST el TOTAT il F&JT ¥
6c1 x 7c1 = 6%X7 =42

iRt = 42/120 = 7/20

TG 7.17 - T AT 56 5 AT TAT 4 AT A< g, T ATA A& (ATl JTAhdT ATd
F, TG

1. SFAEaTae (TR A a9 O § T & 90)

2. faaT wfaeermos
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B 1 1. FeA AT T HEAT AT A AT 9T 5+4 = 9 5
a1d: (Fundamental Principle of counting) TToET & ersd HgT=d &, Tt ST Troms
FTHEAT9 % 9 = 81
=t TR, SFer oot fy qear = 5 x 5= 25
. TR (37 T E) = 25/81
2. T GATIAT TIOTTHT 0T He&qT aaY 9 ¥ 7 2 I e & aiih
= 9C, = (9*8)/2 =36
FIH TILUTHT il G&AT AL g 5 | F 2 ATA G [HRTeA o a1
= 5C; = (5*4)/2 =10
. P(&T =T i) = 10/36 = 5/18
TG 7.18 : 52 TAT AT(T AT il TgT & AT 6 TT (HahTel ST § I8 3 TG TAT 3
T AT I 30T STHAT aaTsw)|
B : 52 U< | & 6 I 5Ce TXE & THahTel ST Al &
+ T AT IO = 52Cq
Ffo qT9r AT TSN H 26 T ATA TAT 26 T FTA &I & A
3 AT U<Y 26C3 q¥E & TAT 3 T I 26C3 q<g | {AhTer o7 7h 2
. ?rSTWQﬁUﬂ'H=26C3><26C3
« FITA TTHRaT = (26C3%26C3)/ 52C6 =13000/39151
IETGL 7.19: 3 ATEHT, 2 3iXd AT 4 TGT o U 9g ° 4 AN 6l ATG=8F a8 J qd 5
SHE | a7 ag g T JTiawar 10/21 8 g w4
B THE H T AN o0l §&AT o 3+2+4 = 9
4 ART FF ST 9T T(< &7 ag 31 AT dTehl 2 TR, 3 SEHT TAT 2 32 AT 5 AT § | Fivl|
49T H ¥ 29g 4Cp =6 T8 ° 1 ST Tl 5
AT I ART 5 7§ 5C, = 10 T2 | I ST Tl &l
9 H | 4 RT °C4 = 126 TLg | T ST T gl
- Fiteq ITEEAT = (4C2* 5C2)/ 9Cs = 6*10/126 =10/21
I 7.20 : 52 TAT ATAT AT T Tt & 3 T T ST 2| Ieeh TISAT, TAT TAT [ATH
2 T JTRHAT AT e
& : 52 H 7 3 97 5C3 T¥g & I ST Thel & 41 THT THIT TATAT 2|
: FUT HATAT Al HEAT = 52C3
qTT T ST § 4 TS, 4 AT TAT 4 [ATH 1 @1 1 TS, 1 TAT AT 1 [ATH 4Cq T8 &
TRt ST |t 2| Ffeh o T T TeATU g oTq: T e TILOTHT &l HEAT = 4Cqx4C1x4C+
+ FTTegd UTHARAT = (4C1x4C1x4C1)/52C3 = 16/5525
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IR 7.21% 1 & 25 T sifena 25 fedel § & U fewe Mahren Marer fewe & 5 & o
I T ITeRaT ST |
8T :1H 25 % 5 % U & 5,10,15,20 TAT 251

AT FATIAT TITH i §e&AT = 25
AR T it &7 = 5
- Fifea STfeRar = 5/25 =1/5

7.7 9T (Summary)

UF AT ST g A7 AR srw 33T wEd gl UE RAT SR v 9w
gfefRafadt § 2 9% ILAT ST T TAT BRAT T TROTH AT = TRT F g1 ar AT
T &1 ATg=8® TN Figd gl ATg=gH TART & T GATAT TIOTHT 6 THFT B Taael
TATE TAT TG & TA® qcd &l (a9l GHE (&g Fgd gl Taeel T98 % Fwg ToH UH
Ratha fufa #1 9l #3a & E =21 Figd gl S TF FeAT & ot ot wreoEer ga<r
FeAT I FLAAT Al @ b AT UHT HSATAT il THHT GATAT TSAT Fgd gl AT« TFH T2AT
Hqieq g IT TAY TeAT 7 Hied gl af UHT HedATall &l T T HeAT0 Figd & Uk saud
(T o TANT I TF q1C HEA o0l B6AT) § Fo GATTAT TIOTHT I G0 FeAT Fgd gl TS Th
HEAT o HEd g & ATl ATl o HATd gid T s TAT 7 g ql UH HSATSA & Tqg &l
TG FeATU Fgd & AAAT Trg T/ [AHT TSATT Fig |

7.8 <rseTaet (Glossary)

= g7 (Event): Tfa=st auf® ¥ g aftomy/fAead v Afde Reeor @i wr €,
2 29 =T Fgd 2|

U €9 GNTET gearao: Ffe et oft wmreoraer 2w v gy aw g @
IO T aLTaT Al < G |

7.9 I T (Practice Questions)

/3T
1. A TIT B 93F9% 97 g

2. A TIT B 9389T 9 T §07 ¢
3. A TIT C T3F9T oA+T &
4. C AT D 99X AT TAT §07 |

7.10 3T W= & S< (Answer for Practice Questions)

1.99 2. 94 3. A9A 4. 9T

7.11 fA<uTs 7% (Essay Type Question)

1. U &5 | faa7 et wama & v fFemeff g+ & BT uF e sanT g fa w7
2. TUF FAgeles | &l G S(ISAT Ag=a® AN 9ol g g w2

3. us A1y 3 O s=rer 1 widest aute foram

4. e THgT TUT UF 9TET UF AT e U Tidest qafe foram
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5. 1 979 U 9T Fehel U< A1 ITE1 9% SULT a 92 6 ATT| 3T ST FATY U89 37+
TEATY & AT qG17?

6. T I8 TH 919 hiwu| A, B, C TAT F HeATd §0:

o, 98T U9 U< §H HEqT 0

F. Ig T 9¥ SO §EqT o0

. AT 99T % I T I AT 3] T AN 7 F FT 2

T. TIAT ITET % 3ThT T TRT 7 & STTET 8l

7. TF I H 6 ATA, 4 Tha qAT 5 1 1T § THH & U (2 At St 81 396 Tiasel
qHE # e wiaeet favg 872

8. T AT I I8 Thehel UX TTdQeT AHTE TAT Tiagel favg feram

9. 9T o [ 2 ST ater Fsft IRAT & T A § AR F 34k Tgof aAT A< ag F
T T & SR graT g1 TEaT Wiaeel aufe fora
10. T ITH T U ST Sehed T 3 37 T TTIARAT ST 20

11. U T8g F7 UF a1 3BT 92 Tail (9g) 3 1 STRFwar sra il

12. T TTET Skl 9% 3 | T2 37 = ol JTHReRaT srqrsi

13. U a1 27 g ST 9T FH T FH TF Tail = T ITiFar aare

14. T I w15 @1t 7247 10 At 9 ZT UF g [Hwredt STy g1 JriEeRar aarsy
e aTelt g 1. AT 2. ATt Bl

15. AT HFTIL AR )6 2) 8 3) 10  4) 12 30 hiT YTAHaT Tarai|

16. I ITE Hehel IT IILT T I AT ST T AN 3 AT 4 & TA<h ZIT a0l TTTehar aqra|

17. &7 T ehe I TET o SULT T T 3T AT SihT T W7 10 7 SATere giel hl JTiaehar
ERIE
18. 52 AT ATAT AT T TGT & Tah TAT (AT I IHeb AT g i ATTAHAT FATAT|

19. 52 AT ATAT AT AT TGT & T FTe (Hawrad 9 396 1. §FHH 2. TSAT 3. TEHH HT TS0
I T ITRERAT aars
20. TF T &7 I78 Fehel T ITREFAT 7 20 ST

1. TWT TF AATST HEAT 21|

2. T ITET 9T UF g1 3% A7)

3. U 97 U< 2 T I TAT AL 92 3 T [ AT

21. 0 gt 1 v 9 I Meiered gedTstt 7 ITEswar S FHl
1. T ff Head 7 =10

2. FH H FH UF Head 31T

3. T+t Head =T
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22. UF IT | 3 AT, 6 Tha qAT 7 FATAT i< gl & & THAhTeAd I¥ AT qha & 3 aht
EUBERICRIE

23. UF Il § 5 AT qTAT 8 VoAl & gl &I W& (HehTeled I ATeAT 3T AT AT il TTreha T
AT

24, TF I | 20 G q9T 30 FTAT 1% g1 &7 q (HehTerd 9% THa g g il JTIAshaT A1
T T

1. Sfaeamad 2. faET gideam

25. T AT AT TET & 3 IF (A a2 A1 o TATH &I a0l STaedT S1d el

26. TF 52 T ATAT AT 30T TET | &7 91 ared o2 g o 2 =3 [eree & ariear
1/221

27. UF T & 10 IFE TGI & UFh GYg § 6 A= q9T 4 AS(HAT 3| ATe-faarg qfaariar &
U =9 ® ¥ 3 ag AT g IAHar S1d w5

1. UF ASHT & ASHT

2. T A=+

3. FHT A=A Bl

28. 1 & 21 qF wifka 21 fkal ¥ ¥ 3 R T T I 6 AP (Arithmetic
Progression) ® gI= & ITIRRAT a3

29. 1 & 8 g sifoha TSt | & 2 1S FAFTAT AT FTST o kT T A7 o Fear g Y

ITTIRAT AT

30. 6 T=H! TIAT 8 AETHAT & TG H | 5 AT T 74T gl 2 AS+H qAT 3 ASTHAT &
FATA g T ITIARAT SaTsi

31. wIH 200 gATHE qUIE H § Teh qUlieh 99 9L 39 6 AT 8 | Tora<h g &l wridehar
FATATI

TILE T 6 ST
1. TT QAT gl
2. IROTH STHTT A TR
3. S:{HHH, HHT, HTH,HTT, THH,THT,TTH,TTT}
4. H1, H2,H3,H4, H5, H6, T1,T2, T3, T4, T5,T6}
5. T2l
6.15
7. 1,1 1,2 13 14 15 16
21 22 23 24 25 26
31 32 33 34 35 36
41 42 43 44 45 46
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51 52 53 54 55 56
6,1 62 63 64 65 66
8. {MM, MF, FM, FF}
9.1/6
10. 1/2
11.1/2
12. 3/4
13.1i) 3/5 ii) 2/5
14. i) 3/5 ii) 5/36 i) 1/12 iv) 1/36
15. 5/9
16. 1/12
17.1/2
18.10) 1/4 ii) 1/13 i) 1/52
19.1) 5/12 ii) 1/6 iii) 11/36
20.1i) 1/8 i) 7/8 iii) 1/8
21.1/8
22.20/39
23. a) 4/25 b) 38/245
24. 1/5525
25. oz
26. 1) 3/10 i) 1/6 i) 1/30
27.10/133
28. 4/7
29.60/143
30.1/4
7.12 T I gAI/TEq (Biblography)
1. Roy Ramendu, Principles of Stafistics’, Prayag Pustak Bhandar, Allahabad.
2. Gupta, S.P. & Gupta, M.P., “‘Business Stafistics”, Sultan Chand & Sons, New
Delhi.
3. Shukla S.M., & Sahai S.P., “Advanced Stafistics’, Sahitya Bhawan Publication,
Agra.

4. Goon, Gupta and Dasgupta, ‘Basic Statistics” World Press Limited, Calcutta.

5. ‘Fundamentals of Business Sltatistics”— Sanchethi and Kapoor.
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THTE 8 WTR=ar & Rgra
(Theorems of Probability)

8.1
8.2
8.3

8.4

8.5

8.6

8.7
8.8
8.9
8.10
8.11
8.12
8.13

F&EATET (Introduction)

3297 (Objective)

IIT 797 (Additional theorem)

8.3.1 UTREARH IqaSil AT & forg IRT ST (Additional Theorem for
Mutually Exclusive Events)

8.3.2 YT HUAS( HeATA & T TT THT (Additional Theorem for Non-
Reciprocating Exclusive Events)

O TR/ (Multiplication Theorem)

8.4.1 TG FeATsH & forg IO /T (Multiplication Theorem for Independent
Events)

8.4.2 =uf¥a wenTe & forw U wHT (Multiplication Theorem for Dependent
Events)

TIRT qAT O THY T €6 TIRT (Combined use of Addition and Multiplication
Theorems)

FATAT THT T TR RgT &1 ST (Use of Bernali's Theorem in
Probability Theory)

a7 797 (Bayes Theorem)

e (Summary)

grszTaoT (Glossary)

AT T (Practice Question)

TR T % I (Answer for Practice Question)

fAeaTes v (Essay Type Questions)

"+ &I+ (Biblography)
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8.1 ¥&raAT (Introduction)

TEE TEA T LT & LA % ITAwa A1 qTAwar = FAforer wgeg ao ersaraet
TAT TR BT T N AT AT BT TRt g1 TAT 9 S Tg o ThdTl gl T a1 ARl |
Hfeq gAT MfSa 981 81 T o= § =T A0 gf Al § AtEaar 1 Ara/Eer g
Ffaferaar &7 o /199 YT B g far @ g1 wriEewar B &1 339
FfATSaar A9 % T T&TT HAT g1 ITAHaT g Sl Icaixy SAAT%aar & Teaa= e

T AT G, T FT ISTAAT, TTET HFAT TATS | g2 gl T AT & g7 H i o 6t
THETAT (decision making problems) & THTITT | THHT AT 78T 2|
8.2 32T (Objective)

TH THTS o FLTAT o TETT T TH T g1 qohl 1o -
v ITTIRAT o JNT STHT T SATEAT T Tahl
v’ TTRIRAT o T THT 1 SATEAT FT g
v TRRAT § FATeAT THA % ITTNT T T FT Fohl
v ST YA T FgrIar T T g F qeF|

8.3 I T WHT (Additional theorem)
ITIRRAT % TRT ST &l AT o ag/a<is ¥ T9 9o gl

8.3.1 eI AYFS(t FeATA % forT IIT 8T (Additional Theorem for

Mutually Exclusive Events)

TN THT Fgdl g T (3 A TAT B &7 ITEI (e TSt JeqT0 g ar A a7 B & =feq
g & ITehat [k A T B o =fed g &l JTHAdT &1 0T o JX0aT gl
HiehT ATOT H,

P (AarB) = P(A) + P(B)
T P (A+B) = P(A) + P(B)
AT TT-
TH THT Tl AT AT ST AT TTEEATF ATaS(] TeATAl o o7 FETAT ST Tha T g A
Tf< A, B @97 C 19 ITEET e TIaS({ JedT0 g af
P (A+B+C) = P(A) + P(B) + P(C)
IR 8.1: 52 IAT H & 1 AT (Ao TT IHeh T[SIT STAAT THT gIAT il ATl aarsUAr

B : 52 U | 4 TST AT 4 THT g & 1 TT MR 9% 39
TIST I T STRar P(K) = 4/52
TAT HhTer 9= & T g9 a0t IRt P(Q) = 4/52
HfoF T TeATE I SrTasit & o sTer o=y % Tl A7 T g v aridear
P(K3T Q) = P(K) + P(Q)
=4/52 + 4/52 = 8/52 =2/13
IR 8.2 : 3 TeAT3H A, B TT C | & el U HeAT Fied 2l dahdl gl
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B : TeAT A F Hieq g hl JTiaehar, P(A) = 3/5
TFedAT B & =fed giv &l uTiashar, P(B) = 3/7
% A, B @7 C ITR&I e TIasil HeATU &
P(A 7T B 1T C) = P(A)+P(B)+P(C) = 1
1= (2/5 +3/7) = P(C) = 6/35
TG 8.3: T AT 2 TTE Thahel IX ART 7 IT 9 ST shT ATTAHAT AT el
T: 2 IT9 b T¥ 6%6= 36 TATET TIROTH B Thd & ST [MHeferred gl
1,1 1,2 1,3 14 15 16
2,1 22 23 24 25 26
3.1 32 33 34 35 36
4.1 42 43 44 45 46
5.1 52 53 54 55 56
6,1 62 63 64 65 6,6
TRT 7 f9%1 6 938 & T8 6T 1 9haT 2
6,1) (5.2) (4,3) (34) (25 (1,6)
TRT O 9% 4 a8 & T foRaT ST aa T 2
(6,3) (5.4) (4,9 (3,6
TRT 7 AT A T ITRwRAT P(A) = 6/36 = 1/6
TRT O ST FHLA T ITRHAT, P(B) = 4/36 = 1/9
Hfeh TET TeATE TET e TSI &, fa: TRT 7 AT 9 TTH FHe il TTTAHdT-
P(A ot B) = P(B) + P(B)
= 6/36 +4/36 =10/36 =5/18
MG 8.4 : TF Ief § 4 ATA, 5 Fredt, 3 TeAT 3T 11 LA 3 g1 T AT ATRAFHAT AT F2l o6
IEEIEIRIERIES
1. AT, FIAT AT FAT BT
2. AT, AT, Feft AT 24T 2
T : T Y AT HEAT = 4R+5B +3Y+11G = 23
AT g 3 Y ITiReRaT, P(A) = 4/23
FTAT g 3 F¥ w4, P(B) = 5/23
Heft 7 e T sTieRar, P(C) = 3/23
g1 g o &t JrieRar, P(D = 11/23

H o TeATT TEAF TS & o

1. AT, T IT NAY T 3 it ariEewar
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P(AarBaT C) = P(A) + P(B) +P(C)
=4/23 + 5/23 + 3/23
=12/23
2. AT, FTeAT, THeAT T ¥ a3 6T JTirehas
P(A =T B a7 C 17 D) = P(A) + P(B) +P(C) + P(D)
=4/23 + 5/23 + 3/23 + 11/23
=23/23 =1
SR 8.5: FTT UH SIS TTH Tk SATT T TTAHAT ST Y.
1. IRIAT7 8T 11
2. A7 AT I 9T T gf G&AT 31T 3T T & TRT 9 3T
& : TB1 I 36 HATIAT T0MH & 51 = 2|
1. TRT 7 99 6 T8 & 7 Thall &-
6,1) (5.2) (4,3) (34) (25 (1,6)
TRT 11 9% 2 998 & ITH ¥ 9ohd -
(6,5) (5,6)
T 7 ST F B AT, P(A) = 6/36
TNT 11 9TH T T qT3ear, P(B) = 2/36
o A 79T B IEIF STTaSit 9eATU g, 3d: TRT 7 AT 11 31 T Irirendr
P(A 7T B) = P(A) + P(B)

TR A AT 7 37T T &1 11 g it Jriaewar
= 1- P(A 7T B)
=1-2/9 =7/9
2. AT &F 76T | U 90T 37 M9 6 48 & 37 9dl &
(1,1 22) (33) (44) (5,5 (6.6)
T 9 e 4 T2 8 s AFAT B
(6,3) (5.4) (45) (3,6)
T ITET § T T 3 A 6 IriR¥eFar, P(A) = 6/36
AT O 9T ¥ TR, P(B) = 4/36
H o HEATT ITEAF TS &, 3Td: SIS A T AT 9 AT T ATHham
P(A 7T B) = P(A) + P(B)
=6/36 +4/36 =10/36 = 5/18
q: 7 AT SIIST AT T 51 TRT 9 AT 0T ITHHar

SIS 8 UTreRaT & Rigia

IS T fagfaemera
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=1-P(A7TB)
=1-5/18 =13/18
IR 8.6 : A 3T B ITEa(ah sTqasil geqTu 21 P(A) = 0.3 7 P(B) = = 3fiX P(A+B) =
0.5 p =T /9 AT F0|
T i A TAT B ITRETE STOasi| HedT0 3 af
P(A+B) = P(A) + P(B)
05203+p
p=05-03=02
8.3.2 SATEARF TSIt FeATstl & g TN THY-
ST FEATU TEETE TSI 7 gl dT ITL AT ART THT ST Al g1 SETEL

T o W 1 9T e i arieEwar 13/52 § TAT U TS Hewrad i ariawar 4/52 g,

Hf T HeATT TRETNE Aqasl] FeATE Al & Aq: TH gEHH H1 a7 AT ST aTT a1
AT T TTTHAT ST SeATal il THTHT TTAFHAT STTEFT Al (FRT Thel FFTh TAT TS

T T AT g 3 §FHH AT &f Taha T &l

STE AT, ITEET STTaSit 7 gl af TRT THT H HATIT FLAT SATT9TF g

AT 7T 0T Fgar g o ofe A 99T B qeafee 9asii Jeard 7 gf af A a7 B
IT AT & qled g I TTAHaT A F =feq gid il STESwar a7 B & =feq g i Jriaehar
ST T AT AT A TAT B % UF AT F(ed g #hl JTIAHaT i FeTh ara R
Hehfc AT ¥,

P (A =T B a7 T1411) = P(A) + P(B) . P(AB)

TH WA | g9 P(A 3T B)= P(AB) & Herd g 99iq P(A) +P(B) & =fed g+ 9%
TSI =reATst it ITReRaT T &1 a7 FET T47 g1 o T/ & 37 T gertera har @7 g &
A TAT B &l ITEETE SATaS(T T&qd (AT ST 9
frforfea = & =8 Fert=n/aHsmaT S 95T g
ATeTuiEHT (Generalisation)

TH Y9I H A1 AT AT AT o TorT Beqa/asgaT ST ahat gl 3.

P(A 7T B 1T C) = P(A) +P(B)+P(C)- P(AB) - P(AC) - P(BC)+ P(ABC)

fArforfera IaTg<or Herfara TRT Y9 3 ITTRT Hl T Hd g
IITEI 8.7 : U A=l qYE hel ge qTer il TST & T TAT W] T % TTI1 T gFH e
T ITTIRAT 4T 872
B . T §FH 1 I [T sl aridehar, P(A) = 13/52

TTSTT ATAT 9T (HehTere o JTtaehar, P(B) = 4/52

Hfoh TSI o 91 § & T g 1 9T gl ThdT g 3T FeATd TEET L STqasi| gl g
SHH & TSI [Hahree it aTiaehar, P(1B)= 1/52
: HH AT TSI AT il JTTRIHT
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P(A 77 B I £11) = P(A) + P(B) - P(AB)
=13/52 + 4/52 - 1/52 = 4/13

IR 8.8 : UF Ior H 1 & 30 TF foha 30 s gl UF g F T | Hawrar Smar gl
fAeTelt T ST 9% sifeha Ja< 5 AT 6 T 0T g sl TTTAHAT ST F2 |
& 1 TG 6 5 o IO B T TTARAT
(5,10,15,20,25,30) P(A) = 6/30
@ % 6 o IO g I SThar
(6, 12, 18, 24, 30) P(B) = 5/30
% 30, 5 TAT 6 IIAT T TUTF § Aq: HATT TEETH TS| A=l 2l
P(A 72T B) = 1/30
A T % 5 IT 6 % TOF g it AT
P (AT B) = P(A) + P(B) . P(A B)
6/30 + 5/30 - 1/30 = 10/30 = 1/3
TS 8.11: TF Tl il gl & &7 U FIT UH T HhreAT SJrav gl Ariaehar aare 1.
AT TISAT AT T ZT 2. T AT a7 AT g1 AT FHTAT 97T 27
& 1 1. TSI 9T At it ariwar P(K) = 4/52
T =T ARt T aTiEERaT, P(Q) = 4/52
o AT TEATT ITEETF TTaSt g 3Td: I o TISIT STET LA g1 &l JTawdT

P(KaT Q) = P(K) + P(Q)
2. TS 9T st Y TR, P(A) = 4/52
FTAT T TRt T ITirRdT, P(B) = 26/52

Ffeh Tl TTST AT FAeATH § common gl 3d: HEATE qIEET (< TIasii qgl gl

P (sTetT TS) = 2/52
;T o TTSIT IT HTAT AT g1 b TTeRdT
P (TTSTT IT AT 9T )= P(TTSIT) + P(FTAT 9<T) - P(FTAT TA9IT)
=4/52 + 26/52 - 2/52 = 28/52

8.4 IO YRHT (Multiplication Theorem)

TS ATT VTR o I[OTF STHT T &7 SAATHT o AT FTLTAT FHL |

8.4.1 & wWeAT F fAw IO WRT (Multiplication Theorem for
Independent Events)
[T Y9 Fgdl g I1d A TAT B &7 Fad= FeAT0 gf af A TIT B & TF A1 =feqd g
FT ATTIRAT Seh! WehTeh! STIARAT o 0T & S<1a< gNiT| Fiehida AT H,
P(AB) = P(A) x P(B)
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TATLTIOTRTOT: TH THT T I AT ST ATeH FqeATA o forw faearia B ST aewar 81 7t
A, B a7 C &9 T30 =eATU gr, ar

P(ABC) = P(A)x P(B) x P(C)
TG 8.12: T &g &l 3 AT IB1AT 51T 2| 3 = ey it arirswar et
TA: Tl 2] § = 3 it arfaswar P(A) = 1/2
T 2 | o s ¥ arfaewar, P(B) = 1/2
e =\ § = s T arfeRar, P(C) = 1/2
o AT Ta e § ora: 3 fora e it arfrewar,

P(ABC) = P(A) x P(B)  P(C)

=% xV%xV% =1/8

IS 8.13: 52 I &l Mgl & & I <7 (e g Hare STq § UF & 918 ga Jaih
TEAT I TET | AT HT T3 SITar g1 JIF1 T o6 TOSAT g1 ITiaedT aara
&: TTSIT IT THehTe st ITiewdT, P(A) = 4/52

oo e & YU eI 9T HeawTeer it ariaeRar, P(B) = 4/52
o AT T § A: T TTS(T (RTad it ST,

P(AB) = P(A) x P(B)

=4/52 x 4/52 = 1/169

8.4.1.1 T TQT TEATS § & FH ¥ FH Tk TAT b HAld g i TTHAHAT

% ST I n TG TS AT Aq, Ag, A, An BT TIT I Tfed gid T TTEwdT
FH: P1, P2, P3se-o .. Pn BT, AT TIa T FedAT3 Ar, A, As,...... An T T F9 T 9 UF TAT F
Tfed g st ITireRar

P( &5 & & U HTeAT Jied aI1)

= 1 - P(TT et &7 =feq 7 )

=1-[(1-p1) (1-p2) (1-p3) -........ (1- pn)]
ST 8.14: 1= FE=nti=i A, B 9T C il U HieTehl il THEAT/TT A FLd o o7 &F
ST g TAT IAHI THHRT g FT F KT AN Yo, 1/3 TAT 1/4 81 THEAT g FT oA Hl
ITTRaT TaTed|
g AT FHEIT A FT Al Griaendt, P(A) = 1/2

B % THEAT & ¥ o =l YTradT, P(B) = 1/3

C o THET g ¥ o« sl Griashat, P(C) = 1/4

A % THEAT g 9 T o T gTiaeRar, P(A) = 1- 1/2 = 1/2

B % HHEAT g 7 T oI i Grraear, P(B) = 1- 1/3 = 2/3

C % THEAT g 7 ¥ o« =t artaehar, P(C) = 1- 1/4 = 3/4
= geft =eATe F=@d A g, A
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P@ETE «ft @aeaT g1 981 &< arAT) = P(A) x P(B) x P(C)
=1/2x1/3 x 1/4=1/4
P(FH&T 21 81 S0) = 1 - P(TE T9ET T 7 % q70)
=1-1/4 = 3/4
TR 8.15 ; Ua ywrfT X 7 3 wat & forw arearente fam wuw ug % forw 3 spereft, g
& TorT 4 7 g & o 2 srwrefT o X o ==f9a g it Sriewar sarsi
TN TAW 9T o1 FAtaq g it uriaeRar, P(A) = 1/3
o wg % foro ==faa g & wifasrar, P(B) = 1/4
I = F forw == g &t sriEeRar, P(C) = 172
TIH U% o 10 FF=d 7 g9 6T Irirear, P(A) = 1 - 1/3=2/3
o= o= & foro == fae 7 2= & wiRewar, P(B) = 1 - 1/4= 3/4
T = % forw == faa 7 g Y wifEewar, P(C) = 1 - 1/2= 1/4
T ot FeAT0 Ta g T X F FAAT 7 gl JTrehdr
P(T), P(2), p(3), p(3), P(5), P(B)
= 5/6, 5/6, 5/6, 5/6, 5/6, 5/6, 5/6
= (5/6)2
qq: FH F FH T U8 I AT g il TTaear = 1 —(5/6) 2
8.4.1.2 |9 (I9F<H WTHAHaT) (Conditional Probability)
T TeATT A gF qr IUT Af0q O THT ST Aal Tl ST HeAT ar g
S uw o wfeq g9 F @Y "earst £ wrierar garfaa g gedr B ¥ ufeq g A
TTERAT ST A T8 g1 Ffed 21 T[T 21 &l B it o1 =% ITiaerdT Fgd &1 =3 P(B/A) 51T
wfeta Fvd 81 oY a8 adg<h A ST B gzl "fed 21 T 8 Fr P(A/B) 31T wafda Fed €
TAYH TTHRFAT Y TRTT-
IfT A T9T B 1T =eATT 1 af B &l o7aq<h WTasdl S A T8 of =afed gl 0 af =9
TRTT TICATIOT e & 3T

P(B/A) = P(AB)/P(A), P(A)> 0
THT TR A FF s TTaaT Given B T afeATiua #ivd g aur
P(A/B) = P(AB)/P(B), P(B)> 0

8.4.2 Sf3ra wEATeh & forg U TR AT qAd WTHAHAT & G | IO THI -
ST HEATT F@a" F gf T AT HSATT B Ol IO THA Hl HeOTAT FIT shl
AMATHAT 5| HETAT U THT Fgal & 1o A< A 3 B I A FeATd g7 ql I Tah q1F

Hqieq gid @l ITAhaT (THETHEAE JTAHaT) aay gl Uh =TT i ITEEwar e gl
HEAT %l FT ATAFRAT 6 U 6 T

TThTdeh TOT ¥,
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P(A B) =P(A) . P(B/A)
T P(AB)=P(B).P(A/B)
gt P(B/A) = B #T @erd UTHAhaT given A
P(A/B) = A & Terd WTHa=dT given B
AT 8.16 : U If H 10 g 3T 5 FIAT iq gl &F [\l FRT ¥ A&t fo AT Ifaeama=
TRreRTeAT STt g1 I QT o Tt gIe T STTARAT FaTsi
T : TIH TATH H AT & (Heprer T Irieame P(A) = 5/10+5 = 5/10
T8l TATH H FreAl A% Mawrerd e @aT Sfaeamas gadt el g M S JrEemar =
P(B/A) = 4/10+4 = 4/14
< foh TeATU ST g o1a: TU1 A FreAT e it JTraedr
P(A B) = P(A) . P(B/A)
= 5/15 x 4/14 = 2/21

IS 8.17: T amare sgmat § foar gfaeema waer: T, Tt S @ & O
[REIEEEIRUREGIERIE
B TSI (AT it ITRhar = 4/52

T LA (HaTere sl ITTRRAT ST U TTIT 98l af [eRTar ST 9T 8,
P(B/A) = 4/51

T ST 3T TAT [T o aT& AT AT T IR,
P(B/AB) = 4/51

< TeATT ATt 8 o7 T TS, U T S [ fRewrers i srier,
P(ABC) = 4/52 x 4/51 x 4/50 = 8/16575

IQTEXT 8.18 : U= o7, FSEH 5 %3 ¥ 3 AT (< &, AT W< Uk o A1 Uk Hiteh (a7
STaeTae AshTelt STt g1 STieRaT aars

1. T ST AT T TF & ITUF AT

2. AT 3T THE AT ThfcTsw & & AU
g 1 1. 1 9% g At &t ariasar= 5/8
1 AT = FRTA T ITiREar = 3/7
1 g & TRt T ITRdT = 4/6
1 AT % HaRTAT T ATEHAT = 2/5
o Tty s & ora: At iR
P(IW1R1W 1R) = 5/8 x 3/7 x 4/6 x 2/5 = 1/14
2. 1 AT = TARTeA T IriEEar = 3/8

1 %3 (g ARt &7 JTieRar = 5/7

1 A1 g AT it gTiwar = 2/6
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1 A%< e AT T ITiErar = 4/5
Hf TeATG AT & o1 AT arrashar
P(IR 1TW 1R 1W) = 3/8 x5/7 x 2/6 x 4/5 =1/14

8.5 INT AT IO YA FT HIH TART (Combined Use of Addition and
Multiplication Theorems)

TTEIRAT & il o THET0 g STgl &Il TRT a7 O THT AT TH G727 ITIET
gIaT g UHT afefRafaat § 9o qger T [ THT AN FT ST ST 912 sqa: TRT T7T
ST |
IRTET 8.19: A 80% WTI9rd ATHAT T AT g 3T B 90% Tohae SITaeard A9l § U &
T2 T adATH H <1 H @ 2|
BT: {TET o6 A 79T B &t &7 T sl STl HAer: A 47 B 2
P(A) = 80/100 =4/5, P(A) = 1-P(A) = 1-4/5 = 1/5
P(B) = 90/100 = 9/10,  P(B) = 1-P(B) = 1-2/10 =1/10
S FAremaTe a9t ST STE aF T Ao ST TET AT A Aq: e 2 FATIATT 8
1. A 9T 9Tl 3T B e

2. B 9 91l 3T A 1T
H o TeATT T g TT: [0 THT 6l F2rIar &
1. | ST ¥ ST = P(A).P(B) = 4/5 x 1/10 = 4/50
2. || FqTaAT ¥ 9TisRar = P(A).P(B) = 1/5 x 9/10 = 9/50
e AT TeATT IRET N TSI & ord: AN THT i qg&dm o
qreg i ITfaear = 4/50 +9/10 = 13/50
IETELO 8.20: T el H 5 T 3% 3 ATA 34 & 3T HHL: 4 g faAT1 e Hahret
ST g1 399 alternativelysTe T g #T STHHaT ATd Fl|
& : AoerATeadT 4 T g1 9Fd &
1. T, AT, TE, A (1W 1R 1W 1R)
2. A1, %a, a1, %2 (1R 1W 1R 1W)
1. 9hE % H [&ATT gl
gl g TR gId sl ITIHar = 5/8
TgAT Ta AT gIe T TTAeRaT = 3/7
TgT T Aha gid il TTawdT = 4/6
TgAT IE AT gIe T TT=RaT = 2/5
o AT ATt & o o o Y FgrEr |
P(IW 1R 1W 1R) = 3/8 x 5/7 x 2/6 x 4/5 = 1/14
o 1. TIT 2. TREARF AT HeATE g 3 TN THT I
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Fitesd ITRAFAT = 1/14 +1/14 =2/14 = 1/7
SITEX 8.21: FILNIN o oI GHg | 3 SMEHT 31X 1 37, 2 ATEHT 3T 2 37 ¥ 1 T
3T 3 3T g1 T® 99g & 39 (A3 g7 U SRR A7 14T g1 T T FLEE & 997
H 1 et 3T 2 3 I AT JATHAHar aqran
T TRI 9T 3 HATAATY, 1 Tl &
1. Tg T | 1 ATEHT 3T T F 6L 998 & TH-UF ¥ A1 10|
2. THY THE F U SAEHT TAT Tgol A a< q9g | TH-UH d 9T 10|
3. TEY THg | UF AGHT TAT Tgol F ZA< 998 & UH-UaH Aq FAT SAT0|
o ATy Taa T § A O THT T ggraar o
1. T T T ITHERAT = % x 2/4 X % = 18/64
2. TodTr 8 1 a1 = 2/4 x V4 x % = 6/64
3. T 3 AT TAFAT = Y x Y x 2/4 = 2/64
Hf HWTEATE TIEET e ATt § ofd: T THT T qraar &
it ITHEFAT = 18/64 + 6/64 + 2/64 =24/64 =13/32

8.6 WTRATaT g & S=Tet 9T FT ITTNT (Use of Bernali's theorem in
Probability Theory)

STHIRAT RS 6 THIETE § aAidt THT dgd STAR(T gl Ig THT Fgar g & af
T FeAT IT ITG AT AN 6 Tied g sl TTwdT JA1d g1 af 29 1,2,3....... r 9T Afed g
T TTERAT =9 §31 AT (RAT ST 6T g
P(r) ="C: prgn r=123,......, n

S

P(r) = n 9@ § r T%eTdT st TTIARAT
p = THRAAT sl YTAHAT AT Tk 3G H FeAT & =led g il TTAhar
q = AEHAAT T ITTARAT AT Teh GG H F&AT o HATed 7 g1 a0l TT1Aehar
n = F IX@l Al F&AT
fAforferd ITTE2or <7 Y9I % ITART &l 2907 2
IR 8.22 : T orgh T AT (THATHIASF) IS ST g U a1 & =0 o it qrraanar

T FL|
B ik 1 o e T ITTRaT ST AT 8 o7 atel ST il Ggrdl § g AHE R

TH Y9I % ATAT

P(r) ="Cr pron
T g n =3, r=2, p= &3 ¥ % surar w g s i
gTiReRaT = 1/2

P(2H) = 3C2 (1/2)2 (1/2)32
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=3!/(3-2)! 2! x 1/8 = 3/8
IETELOr 8.23: UF AT Hl THsr | 3/5 &fw fAariea/amaiqar g sfiv arft * 2/5 qfFF
gfaarRa g1 5 &t it dfxr & 4 &=t & R g it wriRewar s w2
& . A5t T n= 5, r= 4; p = FFariza &= g &t wriswar = 3/5

q=1-p=1-3/5=2/5
P(4 faariza &f9) = 5C4 (B/5)* (2/5)"

= et = 162/655

TG 8.24: VS & TATH AT & fohehe §= STIA f STHhar 1/3 g1 I3 9 3T
TIAVE & A1 3 oFE T Gof S gl af TTAhal SITd el 1. 97a di41 79 g1 910 2, AT
FH H FH Teh 7 S{q A7)
gA:n=3

p= "= S{q &t TTehar = 1/3

q=1-1/3=2/3
1. P (&1 89 g€ S0) = P(0) = 3Co (1/3)° (2/3)3 = 8/27
2. P (9 | %9 UF 47 S{q AT0)

= 1- P (T AT 79 7 i)

= 1-3C (1/3)° (2/3)3 = 19/27

8.6 S YT (Bayes Theorem)

I THT FT ATHE07 fefeer wfvrast ofwe 95 (Thomas Bayes) & se¥ 9% fohaT
TIT € T Fg 1763 § HAfed gl o YHA AT GgEdr ¥ wT@AHE WTEEArd (prior
probalities) F& =TELT SITAHT il TEMAAT & FIATET Fleh TTAaefl TTAHATT ITH [l ST
gl T Y9 AT O ITiwar S5 | Fgd gl AT o UE HEdr § Ag AT Ap &1 FefAt
FTRT AT AT TRt SITaT 81 AT 6 Aq 3T Ao 7efie Fwer: o 71 &1 70% T37 30% AT
JATT FXAT g ST FH: 5% TAT 3% i X H @I dloe adTdl gl AT o FA qd1C 7T 7
T THE FAT SA1AT & ST Tg @O 917 J1qT ¢ A A9 gH Tg ST A78d & 14 T |,
ATHTT A1 TAT Ao T99 IR 9T ST il F7T ITREAT 8 af I8 ot S5 Sl 9gradr | A1
FT Thd 8| AT T T I 6 FToAT 3T 4 Ta T g1 T I | 45 FTAT ¥ 6 993 5 &
T 9 § 39 A3 51T UF 7 M 92 a8 St 9t SAdt g e 3T g S[EA1 978d &

o ag T uge 1 gAY O | et § AT S oS THT Tl START ek HhTa/sTd FT gFd g
ST AT HT HAT

TTE Aq TAT Ao TTEIT ATASIT 3T TANTION FeATd g1 TAT B U UHT FeAT 3l §ff o
Ay TAT Az o SIS & &7 Ffed &1 ar Ay TAT Ap STAIw/F9Td ITHAHaT Siate B =fed gr I
g1 TH YT ATT FT TFd g
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P(A2).P(=
P(A1/B)= 5 ) 5
P(A1).P(4=)+P(A2).P(3)
THT T8
P(A1).P(E
P(A2/B)= el
P(41).P(45)+P(42).P(5)
ATYTIO( T

ST STHA FT T AT SATeF HTeATal & forg g T a6 g1 FQ TAT d19 e
TSI HATT BT TAT Teh UHT AT g1 ST qAT o HATSI o A1 qied ar ar

B
P(A1/B)= PAD PG

P(Al).P(%)+P(A2).P(%)+P(A3).P(%)
P(42).P()
P(Al).P(%)+P(A2).P(%)+P(A3).P(%)
P(A3).P(5)
P(A1).P(45)+P(42).P(45)+P(43).P(55)
TG 8.25 : U dioe Facl H A, B AT C Hefie Tt A1 &1 HHM: 25%, 35% 74T 40%
FATT FLAT g1 AT /A | FH: 5, 4 TAT 2 IiAerd Tiee @O g1 I &1 &F [F299 ¥ U

Fiee fReRTaT STAT 8 3% 98 @Ia 9T a7 g1 39w "efi| C /¥ J31 g ¥ wTieRar st
T
g 7T 6 A, B T C weliei g1 9ome aftee i et &t =reqt wHer: A, Buaar C 2

P(A2/B)=

P(As/B)=

ST F dled & G g il qeAT 297dT gl
2 TS AT T AT T TIT TTTIsRaT
P(A) = 35% = 25/100 = 0.25 P(D/A) 5% = 5/100 = 0v[05
P(B) = 35% = 35/100 = 0.35 P(D/B) = 4% = 4/100 = 0.04
P(C) = 40% = 40/100 = 0.40 P(D/C) = 2% = 2/200= 0.02
= oo o arferrr/aas # € T STAEET @ W
AT ERIEERUREI qLTq STHRar SIERURESL

A P(A) =0.25 P(D/A) = 0.05 0.25 x 0.05

B P(B) = 0.35 P(D/B) = 0.04 0.35 x 0.04

C P(C)=0.40 P(D/C) = 0.02 0.40 x0.02

H T AT & Toh @O diee 7efi T 9F 36T 13T g erriq P(C/D)
P(C/D) = mwefta &Y wifer wriRerar / &=t wofta & wfer sriRerar 1 3
= (0.40 x 0.02)/ (0.25x0.05+0.35x0.04+0.40x0.02)
=0.008/ (0.0125+0.014+0.008) =0.008/0.345
=0.2318 or 23.18%

8.8 9T (Summary)

STIIRAT T FNT T8I TTEEI T AT FeATA o foTT ITTRT e & 7 o Aaeeaiisn
TSI FEAT3N & (10| ITRIHAT & IO THT T TAT AT HeATel o o7 ITTRT Fd 2
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A TH T ITERAT H fF STANT T T &1 Tk TG AT HeAT & "ied g i ITaehar
ST FLA H FATAT THT Agd STANT 2 T AT THT FT ITART ITEAHAT THEATAT % THIGTH
H IUTRT Bl
8.9 =TT (Glossary)

= UTREATE AYEAST TEATT: I FSATU IH THT TLEIL IS gIdl g oTa of Ueh gl q97

mfed T &1 A §
8.10 T ¥ (Practice Question)
T e T g TSTEH T F Fied g7 % GO FeATs i TAhdT TATET gl
D e = P(A) x P(B)
3. ST A T ATHHLT T e IO .o & AT I Al

8.11 ¥ W= & S<< (Answer for Practice Question)
1. A =TT 2. P(AB) 3. ot ast
8.12 fAsuTeHs ¥ (Essay Type Questions)

1. 52 Ui I Tgr | TH TAT (MhTAd 9% IHeh O1 AT =t st Tt g 6t Jriaehar
ERIE
2. 25 AT & T H TAF 1A A0 1 7 25 Toh Ul 70 T&AT T97 g1 Teh T FT 3L &

& forw e = A a7 MEds gy FAT A 81 g4 T @0 % A 70 F5 AT 7 FH IOk 2
Y ITReaT Farsu?

3.  UH I § 63 ATA, 6 Thg, 4 it q97 7 At 91 8| UF A& Aawrar 9% 396 9ha AT
AT gie T TTTeRar aarst
4. T AT S I8 kel € TRT 17 3T 18 31 ht JTHehar aara|

5. TS AT 2 T Sehel 9 TRT 9 IT 11 371 T TTHARdT aqrai
6.  TH Tl I gt § H I T ST GAT (AT it ITREwr aarsi

7. THEIAAFT1F50F AT 50 TR E Sw e A ug e e wsaR 517 %
OIS I sl ITTARAT AT 0|

8.  TF FicHeT & HLFHT Ficae gIud F¥d sl ITAFAT 2/3 § TAT forsTeAt Ficae grierd
T T AT sl ITTAHAT 5/9 g1 FH & FH U FHiclae gl Hid l Taahar 4/5 gl IA0
Ficeoe BT LA sl TTIAHAT ATT F|

9.  UE AN BHI X TAT T H AL % (T e F2am gl X ®F § F=q g il
STERar 0.7 8 T9T B8 § 0.51 IAT FHI § IHHT A+74 Aeeq g & ariaehar 0.6 3
Trelt U wF | w3fHa g T STTsRaT aarsi

10.  UF FATH 3 IO A, B AT C it 91847 7 Tfors 3w 7147 81 7 SIqA awan
STt & T 40 afaerd o=t 99 | # %er gu, 30 Iiaerd 9% B § el gu =T 25 iaerd

To¥ C # %o g, 15 Tferd Iuw | 2T B 241 § %l g, 12 Tferd Tuw B g1 C | % g1,
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10 ITA9rd 99% | T9T C § e U q4T 3 Tiaerd a4 9u<f § et gul a7 Fgeq ¥ =g+=a
ST o W FH UFh IO H FATAT 31 0T ITTARAT AT |

I T % I

14/52 2. 8/25

13/20 4. 1/54

1/54 6. 4/13

8/25 8. 14/15

9. 08 10. 0.39
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e 9 fRue v watgae fAawor

(Binomial and Poisson Distribution)

9.1
9.2
9.3
9.4
9.5

9.6

9.7
9.8

9.9

9.10
9.11
9.12
9.13
9.14
9.15
9.16
9.17
9.18

F&EATaT (Introduction)

Freqtas g faa<er (Real Frequency Distribution)

dgrfeas a1 wrRsar T (Theoretical or Probability Distribution)
dgria sy faa<or w1 START (Use of Theoretical Frequency Distribution)
gT~a® a7 YTAFar faa<er & 1< (Theoretical and types of probability
distributions)

fgae =T (Binomial Distribution)

9.6.1 fgu= fag=or #it afsraT (Definition of Binomial Distribution)

9.6.2 fau=s faawer @y w<= it T9MT 7 AT=IQTE (Conditions or Assumptions for
Applying the Binomial Distribution)

9.6.3 fgue fagwur Y AQward (Properties of Binomial Distribution)

feag T %71 START (Use of Binomial Distribution)

g+ faa<er (Poisson Distribution)

9.8.1 wiga« faaver fgus faawur & A féT 0 7 (Poisson distribution as
limiting form of binomial distribution)

9.8.2 waiga« faqawer & 9RwTaT (Definition of Poisson Distribution)
taae faaer F fAward (Properties of Poisson Distribution)

Ftaa faa<er #1 7g (Importance of Poisson Distribution)

g faq<er &1 I99T (Use of Poisson Distribution)

g+ faaeer #1 fhe T (Fitting the Poisson Distribution)

I (Summary)

rsgTaoT (Glossary)

IHTT T (Practice Question)

I T % I (Answers to Practice Questions)

@ 7 (Self-Test Question)

T+ &% (Reference Books)
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3247 (Objective)

TH THTS oF FLTAT o THTT 3T TH T T Tohal T -
v FTEqiae® g [Aaer it AT FT Teh
v Agrieas g1 ITiasar fEawor it =T F 99
v e wiEerar A it =T #2996
v aigae fEaeor ud I9% STTNT FT T F T

9.1  9&qT1aAT (Introduction)

aiferdt & fAfesr aeg F Fawe &1 stewaa fFar Smar 81 F wEaar &7 At §
FTpa o T g g areata® g Faeer 99T g GETieas a1 yriEswar e
TgdT e arEatas observation THET AT TEAT/STIRT 9T SATLTHA g TAT &t gHT T af
ATEA T THRT T TART I AT & 3T T 5 ST S 8l

9.2 arEqafa® g faawr (Real Frequency Distribution)

ATt AT Aaeor I g i<r fSawoni & Fgd g S aredtas qaa qT TR F I0H

o2 ST €| SeTEX & forw, et et = 70 fEr=rteiat &t s gu st &1 areqrasd e

T e
EE] 0-10 10-20 20-30 30-40 40-50
ERUCRIEIKEEI 5 15 20 25 5

ATEq T AT AT AT [T ATHATAT AT AieentT ITHRLOT SH 3fied,
FITRLOT TAT [ATHAT TATS il qErIar F Hid 2l

9.3 dgri~a® ar wTiRsRar faa<er (Theoretical or Probability Distribution)

TgTieas srgfxr fAraer 39 fBawon 1 F2d § ST arwdtas qahl a1 T 8 ST T8t
g aeeq A% ATerarsti & sen< a7 qirdy &ter & 9t U S 99d 81 GFTieas g
T &1 sTieRar faaeer 31 St g @A Figd gl Saeee & forw ats 4 i v
160 917 =& 36T ST a7 = e & =edT F J%erar /THT ST A aTiaear e F
STYTT I TATIAT AT (Hao A TFE H g

HRAAT =t HEAT EUREXI TATIAT AT
(X) (p) Expected Frequency
0 1/16 160*1/16 = 10
1 4/16 160*4/16 =10
2 6/16 160*6/16 =10
3 4/16 160*4/16 = 10
4 1/16 160*1/16 = 10
IAT p=1 160

o o

qq: HZTTeash AT TATLOT ATEATAh SATATHRA T AT Al g Ak A red
HTIATAT o ATLTT I T AT ST 2
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9.4 dgrivas smgfxr faawer % START (Uses of Theoretical Frequency
Distribution)

Tagrieas e & s Fe 8

1. f& T faaer &t w&6fa & Ao 7 dariras [aeer ST 2|

2. ggTivash s FAaor & Y16 TATIAT RIAT aTisha =g o § dgra &l

3. AT T TATIAT SFRAT it ToAAT FA § HFT(eash T (a2 @I g a1
TIAT o S T (AT GTIF g AT AAAT g AL THT 31+ F1L0T F

4, THEATO(T, Tl AT TATHTT H TZTedeh (G Ggra 2|

5. GgTivas Faeer F2 ATTEAF TAT J+F THETAT FHl A FLA § AT gl A6
FrawoT urET M & HE T qgcaqul (AU o § 981 8

6. UHT uffRafaa § e areafash AR FT T G99 7 21 STJaT aTedq i Aaetisha I

FLA | Fgd AT T[T B ql SAFdliehd g Aau & T 9 dGTvddw g
TaraoT T ITART AT SITaT &

9.5 dgri~a® U wTiAar faa<er & &K (Theoretical and Types of
Probability Distributions)

Tgrieas fEaaeor & T E T
. YTTEeRaT fEaeor
1. fgug fAaer
2. wrae faaem
ERGLER P ET IR E R
1. FTHET BT

= AT § o Ok fgue qom wataas fEaor &1 sregga =31 g Faer aw
T AT H =T H0|

9.6 fgu= faw<or (Binomial Distribution)

faus e us seaa wTtasRar feaeer 81 39 fAawr i g faa aivas s
FATAT 7 FT| TERT TIRT THT IREIAAT H F2d & T TN T IROTH THAAT T
FAEAAT A0 fgus foaeer v sEaq ariasar fEawer g v O &7 gariaal awerdar o
FHEAAT sl ITTFRAT FAqTaT 2

9.6.1 feu= faawor it gfewmT :
fgme ferawor 1 s wriRrera werer & qfvariog #3a &
P(X =x) = nCxq p*

STEl p ="weAdT &l ST

q = AFMEHAAT T JTAFAT= 1-p
n= T¥El T HE&AT

P(X = x) = n 9@l § x AT T IR
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feoe A F TRFT TR A X F T AT -2 @I 97 0,1,2, e n THdT
ST T3 %l STdl A9 8

TEHAAT T FeAT (X)

TEHAAT T ITREFAT p(X=x)

0 nCo -0 po = qgn
1 "C1q™' p'=nq™'p

2 nC2qm2 p2=n(n-1)/2 x (q™2p)
nC..q"™ p-=ng"-p

X nCx g px

N "Cn g™ pn = pn

9.6.2 faus faa<or 9 F+A fir Arrard /ARt
faae ferawor 1 yreT Faer ey affRarfaat § & Fe awa 2
1. ug@t f [fEm gear- agtes wrn f gty v At e § gt g o
&Rt § U@ i "/eaT n e ue v gt )
2. UTEURE AU UROMA-  FodF 9@ & [ qEqad qasti TRomH-a%adr a7
FARAAT &1 5| I & oI afs U o F et S ar At = o 41 g2
3. TAT U@ § HAAT it NI T §- Fherar il arizerar S p & wafdha w4 2,
TIF X | R AT gl AL ASaT H, THAdT i ATAhal T 93 § o< Tl gl
ISR & QAT 9T, U &g A7 g 92 =a o &t JriEedr 9@ T@dl gl fa: p =

p(H) = 1/21

4. 93Q a7 g- 3ue e § 9w @d o gia g A UF 92 & T A7 o e
% TTOTTHT U< &ls TATT gl STadTl

9.6.3 fgus faawor i RAgwaTd
fgue feraqwor &t i A At 8
1. v feraeor v dgrfeas srgfxr fEawor g s fF Serriorg & fGue y61= ow smenfa 2
2. A9 TTAHAT Faor-f5s fEawer v seaa wriear fEawor g s awear i
T 0,1,2, . n U7 F&AT | &T ST g
3. ufxp sr@: f3u= faawor us afth s it ggraar @ off wefdha T a&d 8| Thear i

TEAT (X) T X-37eT 9T TAT THAAT T AT (p) FT Y-3TeT 9T T gl Meterread
UT<h S Ue g &l &7 a7 3T 92 919 grav gl

fra Y g (X) ELRERL
0 2Co (1/2)2= 1/4
1 2C4 (1/2)2 (1/2)" =1/2
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2C, (1/2)2= 1/4

2
A 1
;,’ - "‘“'2'
3
> !
x
a
i — L
4 |
|
S
,‘ ~ g
1 P

n
4. fguz faa<or 1 1 - f5a= A &7 SR p 97 q % |71 92 {97 F2ar 2|

1. 7f2 p = q = 1/2 a1 fgus fBawor aafaa 81 (Symmetrical) (B A <)
2. 59 p= Y, T4 3= faawor safaa g (asymmetrical)l fE p<q stiq (p< 1/2) v
AT eeTeRs & FAoHar arft ST g $i% p>q SrAiq (p> 1/2) v o § Homed

frowaT 912 STt g1 = (B) T9T (C) 39

_5ﬁ a I Binomial Probebiity Listribulion far = 4
5‘ ' p=01(p<05) p=08{p>05)
| 1
= | | % g o
:‘ : ’] { ] o o i a ‘ { }‘
| J H ) ,
i i f i I ! l
| { ‘ ’ § } ’ ’ i | i \ i :
| I S JI " : 3 j | Ll og!
2 1 2 3 e 2 H 2 3 3 4 : 2 3 i
A) { : {8) Q)

5. ¥q@ 9T=TA (Main Parameters):
f3ae fora¥or & 1 Y= & n @97 pl =7 &1 ATl 0l 7Eg | 7 [=ae0r J1d w2 96d gl

6. fgug faawor % X (constants) :

= oo 3 w3 91 3 smearme u= s 36 ST | 2
qred (X) = np
JEIT = 02 = npq
gqTq fa=e= = S.D. = vnpq

HoT fawwaT o = VB1 = g-p/~npq
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TonT gy efited o = VB2 = 3 + (1-6pq)/npq
7. SYANT : A 39 &30 § STAN § gl Moy THAAT ST THRATT H A Fd (AT ST Fehd |
S| TAY arsai |, Tt o TANT T S, Hal/fReE SOt T SSil a7 HHr gorte |
ERRINE]

9.7 fauz faa<r & ST (Uses of Binomial Distribution)

T AT Tgue f9raeor 3 SUIRT T 39 Th1T TeTAT F0

3. e fRraor g %7 g
ST et F9eaT & SETad oAt & "Aieq gIe i ATTAHAT STTeh! AT &l AT p TAT g

T HIF A 1 AT N 90 & T X THAAT Fied gie il ITTAFRAT (H6 T & 770 H:3d 3
p [X=x] == nCxq p*
IS 9.1 : T &g &l A1 d1C IGTA ST I ATAHAT AT A2 |

1. qUiaar 2 =a
2. FHAFT2 =T
3. sfersraw 2 f=a

T WAT T o oy Y wTiEsar = p = 1/2
q = 92 3 ¥ ITHARaT = 1/2
T n = 3, p [X=x] = "Cx g™ p*
(i) p(2H) = 3C2 (1/2)2 (1/2)1 = 3 x1/2 x1/4 = 3/8
(i) P(F & % 2 ) = P(2H) + P(3H)
3C2 (1/2)2 (1/2)1 +3C3 (1/2)0 (1/2)3
3x1/8+1x1/8=4/8 =1/2
(iii) P (srferepere 2 ) = P(OH + P(1H) + P(2H)
= 1-P(3H)
=1-3C3(1/2)0 (1/2)° = 1- 1/8 = 7/8
¥. X qTodn, p 3 q ITF FHAT
Tt srer T foue faawor &1 grer (X) 9T 9\92or (02) a1 =Ty fA=e T (o) F T ae
T &7 AT T p TAT q FT T 7T 6L Toh g | AT IITZLT TH TTRAT T THATUIT
ML 9.2 : TF GUg FEa<or &1 d7e7 20 TAT THIT A== 4 g1 n, p TAT q FT AT AT
gl
g : fgus fAaeor &, "Arewr = np
g A==, SD = vnpq
X=np=20 (1)
o=vnpq=4 . (2)
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TT ALE A H Y,

g=npq=16 ... (3)
3. & 2 7 i e 7%

npg/np = 16/20

q = 16/20 = 4/5

p=1-q=1-4/5=1/5
pFT A 1. § W@« I

nx1/5=20
Fa: n =100, p=1/5d91 q= 4/5
IaTgr 9.3 : U fgus Ao St wrew 6 9T YHwor 2 F1 AT 5 AERAAT A ht ATHRRAT
ST 20

& foue Ao #
HET =np=6 (1)
TEIIT = npq = 2 (2)
2. %7 1. § AT e 12
npag/np = 2/6
q=1/3
p=1-1/3=2/3
pFT A 1. § @ I
nx2/3=6
T 9T, n=9,p=2/3,q 1/3
IFd: 126 x 32/19683 = 0.2048
. X T9T 0 FT /IF AT HLAT G N, p T9T q FHT 19 A7 3T
TG 9.4: T U dlee i Jriaawar 0.1 gr 500 § | IO alee & [aaeor &7 1. 7TeT
AT 2. TATT o= a1 fEwwar aour i qorE 9T Fw7
g : AT T g,
p=0.1 q=1-01=09, n=500
1. 9187 =np =500x0.1=50
2. 9917 fa== = =0 = vnpq =500 x 0.1 x 0.9
3. FraT TorF =VB1 = q-p/vnpq = (0.9 -0.1)/ (500 x 0.1 x 0.9)
=0.8/6.70 =0.119
4. gyefidea o = VB2 = 3 + (1-6pq)/npq
= 3+ [1-6(0.1)(0.9)]/[ (500 x 0.1 x 0.9)]
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=3.010
a8 9.5: UF fog &7 100 9% =9 & 9% = oy it |t & forawor &1 /v a1 y=

fa=ere AT F
& n= 100, P(H) = p= %, q = 1/2
- qrex =np =100 x 1/2 =50
g =@ = 0 = Ynpq=v100x % x %= v25=5
3. TRuz Rawr i e wr-
ATt STeT/Aaarwd a2 gas Ao Meferera TR o e w3 8l
1. & TS STAFRTL % YT I p AT q FT T AT F4|
2. n AT N FT {IF FIE F, TET N TH TN % 92@i hl GedT g a7 N T TI100 o6 g97
TGl I FA HEAT B
3. 33 T YT & A ATer FHT FATIAT TRAATSN ot ST &l JTIAhaT 1 H|
4. T STRAFATSr T N & IO F2d T2 39 AT Ted TATIL0T ST ST Hd &
ITTEX 9.6 : 4 TAgt T 160 = 3T 9 Mwferfed afoms yra grar &

e =t g 0 1 2 3 4

EICIN) 17 52 54 31

ot &1 Aoaer aa gu 3w feawor fee fifsm)
T : AT T g feoeq & a7 = o &7 SR’ (p) €T 92 3 it STiehar (q), 1/2 =0

112 8

afan=4,N=160

a1 0,1,2,3,4 &= s ¥ sriear Mefofag 9 & Ja #ed &
p [X=x] == "Cxqm> px

STATTATT ITTIHAT ST e o oI ITihar &0 N & o1 F:20)

STATTOT STThaT 26 1< AT T Thd o

o i s ERUREECIN]
(n) = N "Cx g™ pX
0 =160 x 4Co (1/2)* (1/2)°= 10
1 =160 x 4C1(1/2)3 (1/2)' = 40
2 =160 x 4C2 (1/2)2 (1/2)2= 60
3 =160 x 4C3 (1/2)' (1/2)3= 40
4 =160 x 4C3 (1/2)° (1/2)4= 10
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9.8 waiag" fag<er (Poisson Distribution)

A fEaTer UF Seaq TTasdT = g ST giteaehta w1 § SHH! agd TIRT
2T g1 1837 ® %= rfvras =10 Bwe e wtga 7 =0 faaeer 71 Heme BT a9r 39+
AT 9T T Qe T AT9 T@T AT a9 f&6dqeor &7 TR 39 Fafas § w3d g o et
AT & Fed g i TIAFAT agd BIeT BT AAT HeAT Tgd god gl SaTL0 * o, uF
fAATor F2 aTelt FOet § AU T8 ATAHAT agd FF ©, Th a9 H T 3T il TTaehar
Tgd FH 7, TS/ATEAT/HST T ZIF AT HeAT i TTAHAT agd FH g| I THT THT TeATA 6
SETEIT & ST& AT o gie il ITAHAT agd 7 &l
9.8.1 fau= fagwor 1 Hifva 1 & wigas f[Fawr

et ettt & Goe e & @ifa =1 F% wtgae G @i aw G
STAT 8

1. n 9@ T HEAT qd T & T 21, AATAN - o0

2. p, THAAT il TTRAFHAT Tgd FH g1 TAT q TTRAAT ! TTTAFHAT Tgd ATIF T AT p—
0, g---1.

3. THAAT il AT HEAT (Np) T GATcHS (HI%T H&AT (M) & FLaY g AATq Np = m STl

m feraeor T YT=Te (parameter) 2

9.8.2 | faa<er #i gy :

foue aHtwr g

nC, = n (n—l)(n—Z)}.C.; ......... (n—-x+1) pXqn

4% np=mm) p=m/n AT q=1-m/n

_n (n—1)(n—i)}.c...).c.; ...... (n—-x+1) XprQnX
=(1-1/n)(1-2/n)........... [1-(x-1)/n] . (np)*qnx/ x!
=(1-1/n)(1-2/n)........... [1-(x-1)/n] [1-m/n]"*. m*/ X!

g N -0 =M mx/x!
AT T Mefertad STewdT SFed & I oiT T=tdq & Smar g

P(X =x) =em.mx/x!

STgt P(X=X) = X AT YTH FTA sl I

m = np = fEa<oT &7 IT=TA
q=2.7183

IULIh YTt faa<or § & e /19 T@q 9% aerar I w24 i 9riEeEar =9
TR ITH F OFd &

THAAT sl T&AT (X) AT P(X)
0 em.mo/Ql=em
1 em.m!'/1l=mem
2 em.m2/2!=m2/2.em
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3 em m3/3l=¢em

n em.mn/ nl = mx/x! em

9.9 wiagw fag<er #it fAewarnd (Properties of Poisson Distribution)

i faaeer #F yqe ferewars Feferfea g

1. STFaq TTRRAT f@¥awer : e [Aaeer UF sead TEeEwdT fordqeor g st a awadrat
T FEAT Ut §ElT 5w 0,1,2.. TATR 6 T H 2|

2. p AT q FT AW : FIHA (Gq0T I RATTAT § TTRT FXd & STgl qeAT & "qied gl &l
ITTIHaT FXd & @l § SrATq (p--0) TAT AT o e T FI i ATIAHAT Tgd AT&F Bl
AT (q--0) TAT T FT HIA A+ &7 H I=T &l

3. Y@ YTATH : THH 9 TF gl TTATA g A IHHT AT Np % IEX § AATq m = npl T
ITATA ! FRTAAT & TT Foaeor ST ST Joha T &

4, g QT F7 T ; watgee rawor g8em g fFuw & ST mowr ar g

o FATHaT wedt g1 m FT A4 F@T 9 fFaeer arff o fawerar g i forowar «x
T g1 s & forfaa = g gt Smar g

1.00A Shape of Possion Distribution

0.75

0.50

0.251 |

=,
7

12

5. watgae faawer & o iaee fFawo & el =0 & 1 2 9640 g0
HET =X =np
oo [ort Haw = VB = 1/Vm
IO =02 =m
AT F=eT =S.D. =g =Vm
geefteed I[urTe Fa7 = Bo= 3 + 1/m
6. |TET TAT TEI T JUEL : (76 fFawor it UF gaaqur (H9var 78 g & e
HTET T THIT F7aY 8 AT X = g23qar Ared T90|
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9.10 =g+ fagwur §t #g=T (Importance of Poisson distribution)

e faavr Feferfad &= & agaraa SN ears

1. TEERT TIRT FIETHT OET 207 § TOH JET 00 0T L AT

2. FTATATSIT |, SFETLAT T HEAT T TUEAT FHLATI

3. TROATLH H, FHTLUTT =hl TOMEAT § THEAT

4. UF 272 FohT T U7 9% 2T IUNT o ST g T TATAAT 0T HEIT it 0T

5. T 2737 | AH qTAT FIF HTe st {7

6. Teh ol qATT ATl FHIAT o U Ale § IIUITH 5o i AT il 0T FHLAT|

7. U 2139 | U FHIERT U AT THeAT § g1 ATeAT AT T HEAT|

8. UH AT | AFH TATee UT gI ATl ATCHZAT %l HEAT|

ATTLOTTAT T FE TAqLT T ITTNT AT TSATA | ZIAT & ST@l THAT 0l ATaeha T

(p) T FH g 3T n T 7T dgd ATIF g

9.11 waiaa= faa<er % IuFIT (Uses of Poisson distribution)

T fEd<or % ITANT FT STeqT9 30 THE B
3, SIET FAaor g 7 T4

AT AT FAar G o ITANT HT L7799 73 31 o1 avg 6 arfefaat § #:7
6 & ;1. ST p T A ATT &1 9T 2. ST m FT H{TH AT 271
1. ST p FT AW AT 2T
ISTEL 9.14 : 77 F1q g T UF Up &1 [AT T2 ATt ot H 2% 9 FOq<h [AiHd gid
g1 T e &ar 7 TR Fd g¢ 100 UF a7 U Gehe § 1. UH AT 0 94 9 8l 2. TH
FAULH U= FT JAT 3. &7 AT I9H ATeF IOYH 9= g 0l qridewar sa w1 (far g =
0.135)
T : WA o p = U= & IO gi al STiahar = 2% = 2/100

p=2/1007 n=100
Ff% m=np =100 x 2/100 = 2
AT [Aa o] TER

P(X=x) = P(X=0)= (2 20)/0!

=e2=0.135
2. P (T A1) = P(X=1) = (e221)/11=0.135 x 2 = 0.270
3. P(3T a7 39¥ 3feh Fr9g<h) = 1-[P(0) + P(1)]
=1-[0.135+0.270] = 1-0.405 = 0.595

IR 9.15 : T U FT AT Tl ATAT AT & 106 AT 37h 5% IqTE ITTIE Bl

g 100 O =7 Tohe TR Ivg oAl g 3 Ty fRarar g & Tehe & 4 7 siters 9T
o 751 2| Tehe & Tersaa= 1=y I[oraT 9% @37 Ia¥ &f ATHwaT Srd 0|
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g JT T p = o U &t ariar = 5% = 5/100
292 n = 100, p=5/100

<M m=np =100 x 5/100 = 5

IR G RERER

P(X=x) = (e™ mx)/x!
T ITFRAT = P[fshe TOTET I¢ @7 3dY]
= P [ehe & Tfaas 4 T3]
= P(0)+P(1)+P(2)+P(3)+P(4)
= (5 50)/0! +(e"5 51)/11+ (5 52)/21+ (&5 53)/31+ (e-5 54)/4!
=0.0067 x 65.374 = 0.438
2. ST M T |19 A1 &
IITEA 9.16 : TTET 2 | 4 & 1= fordt F9T & A= A I f¥aq 2.5 B Fef 9
e oraT g1 STEeRar STa w3 99 UF [0qe # 1. UF ff BF i T 00 2. qiaar 3 F 3.
FH H HH 2 FA|
(R e2=0.1353, e =0.6065)
T : Tg A IE Aaer it q9ET
P(X=x) = (e™ mx)/x! where X =1,23,........
AEAT BT FTA R GAT=X=m =25
AT f@Faeer P(X=x) = (e™ mx)/x!
1. P(U# off B9 &1e1 7 30) = P(x=0)
=e25(2.5)0/0 =e25
=e2g05 (e2=0.1353, e05=0.6065)
=0.1353 x 0.6065 = 0.0821
9q: Ua e ¥ uF off B9 e T 9 i ariasar = 0.0821
2. qofeT 3 FTer = P(X=3) = €25 (2.5)3 / 3!
= (0.0821) (2.5)3 / 3x2x1 = 0.2138
3. P(®9 & 7 2 &1 30)= 1-[P(X)=0 + P(X=1)
= 1- [e25 +(2.5) e25]
= 1- [e25 (1+2.5) = 1-[(0.0821) (3.5)]
=1-0.28735=0.71265
IR 9.17 : TA ATAT o ATYTE UL AT ¢ 1o U HOT H SHEAT A goedr il qe]
g AT 4 8| UF Heid § 4 | FF FHeAT gl TS ATT FAA| TG [@q<or &
TART Fieh I T =ATEAT F0| (FEaT 17 € e4 = 0.0183)
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B : M FHeAT &l &7 = X = m= 4
P(X) = (e™ mx)/x!
P(0) = (emm9)/0! =em=¢e4
P(1) = (em m1)/1! = (e™.m) = 4 e*4
P(2) = (e™ m2)/ 2! = m2/2! e = (4)2/2!. e
P(3) = (em m3)/ 31 = m3/ 31 em = (4)3/3. e
4 T FH FHASAT Il ITIhar
= P(0) + P(1) + P(2) + P(3)
=e4(1+4 +42/2] +43/3,
=0.0183 (1 + 4 + 8 + 10.67) (e4= 0.0183)
=0.0183 x 23.67 = 0.4332
;4 | FHF TeeAT al Griashar 0.4332 A7 43.32% |
TG 5.18 : T (I ATHAFAT fAa<or e wedt & =fed g 7 3| St THTHhe 2
2l

1. 3= watrEe arisRar weer fore|
2. 3 TR | Ha+ =Fied g i ITRwIT Tare|
3. 3 AHIHIA | 6 FAT & Hled g+ ahl TTTAHaT AT F|
TN ;1. HHIHA § Eae =fed gid ol §ed7 =3 = 2
1. AT YTHHAT B = P(F0ET) = (72 2X )/ X!
2. 3 FHTHTA § [T AT it HEAT = 2x3= 6
3.  ==6, =6 (6)6/6! = 0.1575

5.12 =aig9= faqwer &1 fthe AT (Fitting the Poisson Distribution)
FAATRT 1T I e fAawor fohe e & oo Mot sherar e go:
1. FATAH ATEq T AT | 7T (X) =TT 7 T & Fil
X=>fx/n
AT |IET o 38 TTF &l T F [AqC0T T AT 0l dLg STANT FHdl AT X = M
2. e"™ T HIT ITH FY| T(< eM T 719 77 § 7 F&71 7197 21 1 9% = 7 A1 7
e™m = reciprocal [antilog(m x 0.4343)],
3.0,1,2,3, AT X THAAT =l ITTAHAT o A TAHT TTEAHAT (Sd0T T | TOET F:d g
P(X=x) =emmx/x!

4. STATIAT AT HFTIeash AT T & & forw 9T Fahredt T2 srienar & N (T
SEEREEERUESIERE
AT HY HEIT X STRRAT P(X) TATIAT TTRAFAT fe(X)
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0 P(0)=emm0 /0! =em N.P(0)= N em

1 P(1)=emm'/ 1! =me™m N.P(1)=Nmem

2 P(2)=emm2/2! =m2/2! em N.P(2)= N m2/2! em

X P(x) = mx/x! em N.P(x) = N em mx/ x!
Fenfeas i :

STATIITT ST &l (6 TR | AT & AT HL T @

1. Fa9=H TUET F Fe(0) = N. p(0) = N em

2. I+ AT AT T [HH THTL F TOET FT TH 3
Fe (0) = N. P(0) =N e™

= m/1 . Fe (0)

m/2 Fe (1)

m/3 Fe (2)
Fe (4) = m/4 Fe (3) 3T Tt T

IS 9.19 : ¥ =TeT I A t7ad fFawer fhe F3 a7 dgrivas g &f TUET H7

7 0 1 2 3 4

sty 109 65 22 3 1

YL FEa¥oT T |TET TAT TEIOT T 7IF A7d w2 (AT 8 €061 = 0.5432)
& : TFIHA A & fhe AT

A~ N A~~~

Fe (1)
Fe (2)
Fe (3)

1T (X) A (f) fx
0 109 0
1 65 65
2 22 44
3 3 9
4 1 4
vf = 200 vfx = 122
X = yfx / vf = 122/200 = 0.61
m= 0.61

T AT 061 T WA IT AT ATFIHT & AT 7 T & 7T F7 7 & -
em = reciprocal [antilog(m x 0.4343)],
m = 0.61 FT 719 @ 1T,
e061 = = rec [antilog(0.61 x 0.4343)],
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= rec [antilog(026492)],

= rec(1.841) = 0.5432
77 P(0) = 6061, (0.61)0 /0!

= e061= 05432

STATIAT AT i 07T
fe(0) = N P(0) = 200 x (0.5432) = 108.64 - 109
fe(1) = fe(0) x m/1 = 108.64 x 0.61/1 = 66.22 - 66
fe(2) = fe(1) x m/2 = 66.27 x 0.61/2 = 20.21 - 20
fe(3) =fe(2) x m/3 =20.21x 0.61/3=4.11-4
fe(4) = fe(3) x m/4 = 4x 0.61/4 = 0.61 - 1
I
X 0 1 2 3 4
fe 109 66 20 4 1
{qTegH = X = 99207 02 = 0.61

IITE0 9.19 : TF T&qF o TIH 50 TH[ &l THIUTST % FHT SHa T 5 TaT 3 TAN/F S

qTE STAT gl wEgEd A it agrEar § 1000 99 vt Faw 7 0,1,2,3,..... AT arer

Tt Y F=AT 1T FY
&« AfeAt &t sfa q=ar =m = 3/5 = 0.6
SEL P(0)=emmo /0! = 06 = (0.5488

P(1)= e06 (00.6)'/ 1! = 0.5488 x 0.6 / 1 = 0.32928
P(2)= €06 (00.6)2/ 2! = 0.5488 x 0.36 / 2 = 0.098784
P(3)= e06 (00.6)3/ 3! = 0.5488 x 0.216 / 3 = 0.0197568

P(x>3)=1-[P(0) + P(1) + P(2) +P(3)]

=1-10.5488 + 0.32928 + 0.098784 + 0.197568]

= 0.0033792
cFigae farawor & fhe AT

X P(X) fe (x) = n. P(X)

0 0.5488 1000 x0.5488 = 548.8

1 0.32928 1000 x 0.32928 = 329.28

2 0.098784 1000 x 0.98784 = 98.74

3 0.0197568 1000 x 0.0197568 =10.76

39 Ffdw 0.0033792 1000 x 0.0033792 = 3.37
n = 1000
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9.13 97T (Summary)

TgTieas srgfr A 39 Ao &1 Figd & ST awdias Aaarsal a7 TAE0 o T
et frar strar afew A arearst & st o avedh @t 7 a9 81 daraw
sty fara=or iy wriEeRar frawor =1 yertara srafr Ao w29 g1 dgrieas Faer F v
e 2 1. faue fawer 2. wtgas g qur 3. amr g o Bawr uF swaa
STar faaeor g adtent 7 il sHHT TART vEr Fofadt § w7 g 59 =@ a1 g9rtaar
THAAT AT ATFRAAT | ATRTT ZN =9 [[Aa<or U 19ad JTaehar f@awor g & %=
Tiorsr 210 v e wataa 7 zaaT A o atFa @aer &7 39 aRfeataa &
ST A & & HeAT & Hied i =l ITHAT agd | &l AT =HeAT 9gd g9 &l

9.14 erseTaet (Glossary)

= dgrivas srgiy e 39 @Al w1 Fgd § ST aredtas THE AT IR0 I T8
BT T T Aeaarst & ey 92 e fafer & s O S 996 2

9.15 THTH T (Practice Questions)

L e S g [Aawort i1 Fgd g Siv ared i a6 a7
SIRT & 9T o6 51 €

2. Fgrfeas sy frawor #r sriEEwar Baeor am Fgd 2l
3. foue oo & @it Fam O3 e, T #

B oo T IR 39 Rafaat & #:3a € St et wrear & =feq g
STEAT 9gd BIel gl AT JeAT 9gd 39 2l

9.16 YT T & I

1. ATt AT foaey 2. AT g A
3. ST FATAT 4. e faaeo

9.17 |I@ T4

1. U 198 T 6 TTL IBTAT SITAT 8| AT T IHHA AT o AT il TATAhaT AT e
2. U ITET &l 4 T 6T S1aT gl 2 F AT A 9T IH THAGT HIAT 1T g1 TTAHaT 19

3. FgTiva Mg FAaer & T F71 907 872

4. fgge g g fEaeor it fFrerwar aarem

5. fa= faawor 1 g2 o afkfFafaat # e faawr &1 y= gar g == #iL
6. T T 4T 82 w9 faaqeor &t [=Herdrs aarsi

7. T39g Tt wtaee foaeor £ yE Ferwaret 97 == w70
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8. | faaer #4782 I8 Fgl I T (AT ST TehdT g ST <0 |

I T 6 I
1.11/32
2.7, 0.0988 7. 0.4074 T.0.1975

9.18 F=W T&+
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T 10 T, e, i = fRAawr

(Exponential, Beta and Normal Distribution)

10.1  g&qm&@4T (Introduction)

10.2 =TaTeRt fagwor (Exponential Distribution)

10.3 et faa<r (Beta Distribution)

10.4 TTHT=T TTRAFaT fAa<er (Normal Probability Distribution)

10.5 HTHTT 9% & A= &1 &THa 71T (Measuring the Area Under the Normal
Curve)

10.6 T AT & WA (Experiments With Normal Distribution)
10.7 9T 9% & e FAT (Fitting the Normal Curve)

10.8 |1 (Summary)

10.9 srsaTact (Glossary)

10.10 TTH 7T (Practice Questions)

10.11 3T W= % 3L (Answers of Practice Questions)

10.12 T TF (Self Test Questions)

10.13 9T T % 1< (Answer to Self Test Questions)

10.14 "<+ =74 (Biblography)
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3247 (Objective)

TH THTS oF FLTAT o THTT 3T TH T T Tohal T -
v HTareht fEaeer it =mear w7 g9
v dfter faaeer i ST ¥ A9
v AT ITEAT 3o U S TN T G0 FE T

10.1 g&araHT (Introduction)

&1 RET g1 9T [ 9gd & A0l adT agardd SUANT qad Jriawar & gl
THHT TART THEAAT T <9 9 S qaTs, A/ T 30 ST 6 U 99 & qladdl &
AT HT AT FlA | AT g

10.2 =Tait faa<er (Exponential Distribution)

FTATehT <o &7 HeATAl & HeT o TG0 &l F1aT IehaT & &9 § Jare7q wear ¢
AT T T THHAT FSEH FeAT0 Tad 997 999 &9 § UF |4 ofed 2 & =7feq araf gl

Tg I [Ea0 (BHASHAIT FASqISASIdE) T Fad €9 ¢

10.2.1 = rarhRt fageor $t f@QAward  (Characteristics of Exponential

Distribution)
Frareht faaeor £ fFervard Feferfea go:
(37) WTRAsaT ==cd % [Probability Density Function (pdf)]
HTATh! fa2or T YT Jecd %A 99 2
flx,A) = ANex20
[ 0,x<0
IhfoT® w9 | T8 Heaviside step function, H(x) T TgaaT & TH TIT ATICATIOT Fd &
f(x, A) = Ae- ™ H(x)
TET 9T A >0 a0 &7 I g S I TH I &2 Fgd gl T 1&Hawor [0,00) FqTA 9T
AT T gl IS TF 39 9 X 39 FAq0 &l a6 F2dT § a7 g9 Fgd & X=Exp (A)
(&) =4t faqwor w19 (Cumulative Distribution Function)

AT AT B &l 39 Th1E o T §

f, )= 1-exx20
[ 0,x<0
JhfoT &9 | T Heaviside step function H(x) #T FgaaT & =0 TaTT qTLATIOT F3d &
fx. \) = (1- & A) H(xX)
(@) aAfeqs TATATRTOT

IRTeTeh TTATA TR T T2 & FTATehT [Ad¥0T & ATTARAT Fecd HeAT i 27 ThTT AT
AT
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flx,A) = 1B .exB.x =0
[ 0,x<0

STgl Thet B>0 WTATA g ST Ig YT=Te &< A & reciprocal g1 =0 ETEam #, B 3T
SifaaT (survival) ST FgaTar g S @ =€ X el arareriorae a1 qshfase Tiwar o
stifera vga o swamater &1 wafdha ¥ 3w X=Exp(B) a7 E(X) = BI 37 THAT & SA{ad B
T TATIAT TATT B THTS THT gl T &I TSATAT o HET THT i FAT Hd g T ITATA 3T A,
TTATENSHTOT T ITANT FLd & ST THHT ATET B = A1 2T 2
10.2.2 =ratst faa<or & ot (Properties of Exponential Distributions)
HTATehT faraor & o7 99 go:

(37) FTER, T, HAI TUT ATBTHT

A e N)

i e
N = =N —
O ‘ o
THT {7 ITTAFAT 912 = (Probability mass centre) g ST T 5T § (first moment

preimage) (Ta=r)

esxp ()

4

F-1(1/2) wTfegsrt 1

fir fa

[T 4T FTdien!

AT &7 =L T TATIAT 7T S TAA XA, SHIFL G
E(X) = 1/ A

3TE 10 WAt ST S wrET e Page 137



AOEH, @)- 121 HTHET 3 HiReaht 3TR HT HT ST -1 IS T fagfaenea

T AT IITELON F A T g ToF ATQ 3T e 2 I T AT =eT FLd g af ATTehl
TS T o [oIT A ST Hal TAATE FLAT 24T g

X &1 9899, Var(X) = 1/ A2

XFTHRTSEN=1,23,.....

m(X), =In 2/(\) < E(X)
STgl 9% In ITHfds® AWe® (natural logarithm) g1 &7d: ATET TAT AIEAFRT FT ATEq
FqT, AT~ HTTETHT inequality 3 siasTa

E[X] = m[X] = (1-In 2)/ A < 1/ A
() =i fags (Memory Lessness)
HTAThT A il Ush Ageaqul [aavar ag g & =yfa Fum s ag g ak s a3
9% (Random Variable) T =Tatsht faafa g v @erd ariaear

P[T>s+t|T>s] =P(T>t) s, t=20

AT 9 g o ST e Y merd ITiRedT IITEOms TUH AeTH ¥ uge 10 T ¥ i
AT TATAT FTA A AT ATHAT ST 37 797 § & q2dr e 30 "ee & A9l gl @,
QrEATett ITTRaT o o S % forw 10 Fehe & Sfers i TredT e & ara] gl 7 I
AT 30 Fehe TAeAT FLA o aT8 HT TIH ANHA Al grar (T > 30) qT I8l AN & o7 10
e ST AT HXA hl qTAwar (T > 30+10) L&t JTawar St o q97 R & forg
10 T | SATeH (T>10) FT TASTL FHLAT o I R
Freqa #, P(T>40[T>30) = P(T>10) %7 e g 7t & & 7270 T>40 797 T>30 &= &1
AT T 9T 97 ANHT B T Sao1€ wed &7 T FHT TTAHaT (Saeorsht #qid
ECLEIERE
(?:l"gpf) P(T>40|T>30) = P(T>10)
THHT T T el g o
(rer) P(T>40|T>30) = P(T>40)
T TG B Ahd 5| T TSATU Tq07 qgl @1 HATAThT [AqLor JT O [EAaer ¥ gf #ia o
farerear g 21
HTaient Eaeer g ek U UET qaq wraewar fEawr g ST sewerar 2¥ (failure rate)
2% (constant) 1

(@) =gt
HTAThT [AqT &7 Fqaier e (quartile function) faraia s==ft faa=or w7 (inverse
cumulative distribution function)
F-1P(p, )= -In(1-p)/ A, 0<p<1
e =t e gor
TR AAT = Ln (4/3)/ A
wfeT= In(2)/ A
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o FqATA= In(4)/ A

10.3 sfieT faawor (Beta Distribution)

fieT BT U gqa gTiashar Eaer g S sqae (0,1) 9% uriariud g e S ar
T ATRTE TTATA (shape parameter) A TT B g1 T TIRT THIATAT & i
ATSTT (statistical modelling) # AT § STgl THTIATAT HT |1 IT AMT o FLaL qg1 graTl
U &F 9 AT eI (Gaussian) fEdRa 21 a7 39k a9 U ST &0 Iraa« =<, et
Th ITATA qged =L o JaY TAT GHAd: AT SAHIT ITATA 2l 6 TR & RT3 98 97H
AT T FFT0T F7 T dgifdah IS8 5

10.3.1 f@9warg (Characteristics)

et e i fFrerard Atorfea go:

(&) IR g wew

sfter fAaer &7 ITFRaT a9 Bl (99 8:

(x,a,) = xe1 (1-x) B /[ 1 o1(1-u) -1 du

= [[T(a+B)/ T1(a) TT(B)] . xa-* (1-x) -1

= 1/ B(a,B) . xo1 (1-x) B1
STel 9% [1(z )ITHT w1 g1 &1l B B T TTRHHAT S[EHT FT g o (o1 qTHT= o
gl T 37 9 ST T3 after fAaafia g o ™o =1 a & B 8 & X - Be(a,B) =T Yaf<a
FA Bl
(@) =Y <o v
Tt foraeor w1 Fe T | q90Td §

f(x,0,B) =Bx(a,B)/B(a,B) = (a,p)
STgt 9% 3X (0,B) T ter ®weAA(incomplete Beta function) g =¥ Ik (a,B) Aax ter
Fe (regularized incomplete Beta function) 2|
10.3.2 o1 (Merits)
FTeT Faaor & o7 MefereT go:
ey foafia 37 =2 X et am=rer a>1 991 f>1 & agas
ag<h =(a.1)/(a+p-2)
TATIAT [T, ATET TAT TE0T( AT el 7ewm)
pu=E(X) = a/(a+B)

var (X) = E(X-p)? = ap/(a+B)? (a+B+1))
Tyt gRfeataat 7, Var(X) < 1/4
IERE I
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E(X-p)% [ E(X-p)2)¥2 = (2(B-a) ¥ a+B+1) / (a+B-2)vap
E(X-p)/ [ E(X-p)?)? - 3 = 6[(a- a?) (2B-1)+ B2 (B+1) - 20 (B+2)] / Ba(a+B+2)(a+p+3)
= 6[(a- B)? (a+B+1) - aP (a+B-2) / af (a+B+2) (a+p+3) AT
TATIAT, kth FgT Ha 1 (Raw moment)
E(X¥) = B(a+k, B) / (a+B) = (a)k /(a+B)«

STET 9% (X)k T f=vg (Pochhammer symbol) 8 ST T3 rising factorial &t w&fsta sear
21 TH recursive form ¥ =9 YT forg Od &

E(XK) = (a+k-1) / (a+B+k+1) E(x<1)
TH 7g AT femr whd §

E (log X) = w(a) - y(a+p)

E1K8

E(X")= (a+B-1)/(a-1)

() =T Y 7T (Quantities of information)
3T dter faafta 3 9% X-Be(a,) 3 Y-Be(a',p’) € aT X =7 differential entropy &

h(X) =
23T %o (Digamma function) gt g2
FTE Te2TUT (cross entropy) &

H(X,Y) = In B(a',p") -(a’-1) w(a)-(B™-1) w(B)+ (a’'+p’-2) w(a+P)

10.4 T wTiAaT faa<er (Normal Probability Distribution)

ATHT TTEHRAT Aa<er 7 @IS Siis Trast Ao RHr 7 1733 § &t off| ueeq 918 |
ATCATH S T T8 6 T: QIS ST STANT FhATI T T09 o6 AT 9T AT &aqer &y
e faaeer o Fgd gl

o e aRfRataat § g fAawor & f5as Faeer #1 afeeme a9=1T 1 96T 8

(i) T (trial) ST HEAT (n), TET ATEF BT AT N-- oo

(i) p 7T q & | ®IE o agd Brer T &

AT FAqor T ITHEHRAT J9cd FeAd 36 TRTT ATCATIOT 8

P(X=x)= 1/0gvy2m . e12xX0)2 -0 <X<+w

S8l 9 X = ATeq, 0 = AT fa=ed, e= 9 ATHId &7 a9 =2.7183, m = 3.1415
AT e &1 Standard Normal Variate (SNV) w1 A% &:

P(Z)= 1421 .e1222 -0 <X<+owhereZ=(X-X)/ g
SEiTZ=(X-X)/ o

Z FT HTeT 0 TAT AT o=ae 0 =1 g 7 q aTar faawor g S|t are 0 39w = i

o= o T 2
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10.4.1 91917 fa<er @ (Normal Distribution Curve)

AT FSaor & a3 F AT fSa<or a9 Fgd g AT a9 G faawor &1 =eiT
e g1 % = o a9 gartar 8

Standard Normal Distribution

0.4

0.3

0.2

01

0.0

3 2 1 0 1 2 3
TTHT 5 T ATHRIT T (X) F T TAT T FF=a (o) 92 9 F:3ar 81 A/1ed a9 T8/
o= & T9=-2 71T % o JrTT a9 7 SR f9e g2

10.4.2 gTaT= faa<or fir g==ard (Assumptions of Normal Distribution)
AT FAaeor 7 AT arelt 9% smenia grar g
1. SIS - TSATSAT I TATIAT FLA a7l HILT TH AL H T g AT 0
2. fewwar it IR - Feofi arwal w1 e =9 g g & arer 8 = Gt
ot TR & §&AT T9T A § Jae ghl
3. faf¥rr - i sgaraa a9 Fa-Fd a3ay a9 47 78 2l

10.4.3 9T RAacuor/AmTT T Ft I [FA9ward (Characteristics of

Normal Distribution/Normal Curve)

1. QUITAT HACTT qAT SRR AHR- THT T 77T 6 Tid quiadr q9iHa qaor
HETRTT ST AT gl FTATT TS GH a5 Dl THE AT AT % dgd HIg qf a1l e 7
T THY 9¥ 0 G0

2. UF JgAF a0 08 &% UF & agas gIal gl AT Uk agalsh [&aa< gl

3. HTET, HITSAHT TAT TgAH Hl GHAAT- ATHATT Aq0T H AT, WITEAHT TAT Tgah
FITE/FHT B & AT

X=M=Z

4. I @T (Base Line) & TqL={@l- ATHT 3 ATLTE T@T F T dOh TTLAIE!
FATA TN TG o ATST | G S ol g Toheq Tg FH Gl Tal gl Jg =7 =T 9
qUITAT ITF 2|
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- —,

e ——————

\\\*

=

s e . el . . . . . . . et

e S — S S R S S B

Base Ling *+ *®

5 TET/fRAE (Range)- AT f3a<or &7 9T ST &f a0 3T H?F%’SPJI‘T‘«F o0 F +oo

aF
6. ToT ATHA- ATHATT a7 HT &AHA 1 2

7. =it (ordinate) - ATHTT a% &1 ®ITe (ordinate) ATET & TTIE IFAH 2|
8. WTET Hfe- AT FIfe T FAFA il &I a<a¥ ANM | FrAriorg waar g1 sraiq 50%art

TTF TAT 50% I T3F |

Q. FGATET FT THE T X FHT- ATHT FErawor § Fqaier ®1qATH3 WIfeasht & qH gL

Tl AT Qs -M=M-Qq

10. =rqater fa=e (Q.D.) - aroTe faawer §, Irqarter A=y yoe fe=e" #12/3

ERIE

Q.D. =2/3S.D.

11. weg fA=a(M.D.)- a1 faaeor ®, A fo=es yo9 fF=ere &7 4/5 § o7o0iq

M.D.= 4/5 S.D.

12. g&#r %71 fa=g (Point of inflexion)- &= f&ra@¥or & 27 Point of inflexion & (3rTq
7z g STel T a% AT a%aT a89dT ) 9 98 fAmg. X-10 T97 X+10 o+ q=af §

inflexion foeg X % 1 owgﬁm%lﬁgﬁ’ﬁ%ﬁﬁwél

P ———————————————————— e e .

."

x o .
Y

?

\

g

-1

T

13. Taa TTRARaT faa=or- amaT fEawor Jaa =< &7 fFaer 1 o =9 Jad JrEedr

o g 8l

14. aTIRa (constant)- araT=r fAa=or & erfa A Freat & gafsha #wa g1 e = X =

PITmM
oA T Har=v/p1 =
JqTT A= = o
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segefteiea I[OTTe Ha T = VB2 =3
THIUT = O
15. Y@ YETA- 9T @0 & a1 9Jm=d g q1ed (X )d9r s\@ &= (o) =9 a1
STATAT =l FgTadT & g9 T {ara<or S1d ¥ Tahd &l
16. S=e RATTT- THTT T fT q9d T FAuarst § & uw Feraar sy s
T9roaT 81 @ % A= T QT =% 1 rar gl g 9797 St g
(31) X-10 TAT X+10 F WL ATHTT q HT 9% 0.6826 T TATd 61T + 10 9% *
FA ATHA FT 68.26% &R ITLIT HLAT gl
() X-20 TAT X+20 & HeT ATHTT a FT &% 0.95450.9973 ATq AT +
20 TF & FA AAFA HT 95.45% AT TZaT g
(%) X-30 TIT X+30 & &I GIHT I & &% 0.9973 § 7Iq7q AT + 30

T o FHel ATFA FT 99.73% AT TgaT 2|
frferfera == garer fereroaT =ir gortar -
Giaph shovang Aren Bolatonship
68.26% e |

/ f TTTTTING. 95.45%

/ AN
i ! N~

| £z .
i

1]
i
! I ] S T—
. S— T : i H
y { i -~ i
7 r, ", = 3 4 A na)s
~30 - (S -1¢ i ¢ +ig +2C +‘30 X-Scale
PRI [P e | S { 4 !
1 } ! | ) i - } { | o i
-3 2 =1 O i 5 3 Z-5cae

10.4.4 TTaT=g faqer %1 78 (Importance of Normal Distribution)-
Aferht gt & g G &1 R gl T A Fiteahr &1 e gl F

AT AaoT o STANT TAT Aged I (e i1hd FHed 8ot
1. WTHfA® Feqren #T qegad- adft wrEfdw gedrd " fFawer ft =it
TIATATTLTOT Fd & 99 UF Ig il TREA] 6l qale,S+H &< a9 g aX AT
AT AT TTHfde TeATsl & eqd= § agarad SUgT giav gl
2. Fzdw g #1 smar- amr e w1 fedw frgea & fF aga agat 2
T faqeor it Agm=ar ¥ g6 T8 T & 9 § (o Jg[iS [IsTHdH & I 0
el sigie 1 quia: wetha #ed § a1 a5
3. i e ME=ur- 7g ereie a1 Sufews Sres 7 3care it qorEsr g g,
ST § HEE AT gl IRl EdT ORI IasIag qa39s & HeT gl T gl
4. 9= viagst Theon:- amHT=T fBFawor w1 =T gge giaest aier § |7 grar 81 98
TTaEel TLIeTor GTHT=T AT i ATt 92 senid gl
5. faa= Ut wwrEtaaser #1 afEdmon:
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AT TAaor 5 Agitas Aaeon S8 3Us, Taad ScaTe T =57 Tierha s gl o
FTATERAT I AT dgdl g araad, 3ua AT ¥ qafed q9eameli & gq Fid |
AT AT &1 g8 agaT gl

6. ST TTSA 7 HTHTT Tk o AR o AT I AT (AT FT Fged aqrdr g S & 4=
EURIE RIS

THE
NORMAL
LAW OF ERROR
STANDS OUT IN THE

EXPERIENCE OF MANKIND

AS ONE OF THE BROADEST
GENERALIZATIONS OF NATURAL
PHILOSOPHY. IT SERVES AS THE

GUIDING INSTRUMENT IN RESEARCIIES
IN THE PHYSICAL AND SOCIAL SCIENCES AND
IN MEDICINE, AGRICULTURAL AND ENGINEERING
IT IS AN INDISPENSABLE TOOL FOR THE ANALYSIS AND THE
lhTCRPRFTATlON OF THE BASIC DATA OBTAINED BY OBSERVA’ I'ION AND EXPERIMENT.

10.4.5 fgu= (BD), W(PD)WW%H'@T(NDWW
T3 warae qor AT A uF gEy § Gafed g1 e A= gerar /™ 8
&7, foue a7 9T fAawor & qey gy
e feraeor A o fRufaat & s e i < 3=@ g &
1. N AT HT AT IHG BT AT
2. pAAT q F & &L off 5gd Frer T 2
. SEHE 3 AT faaor & wey g9y
ST WATEE fqTor T IT=ET ‘M’ Fgq FST 3l AT § AT M -- oo AT ATHET TSAqor qre
faraeor Y % 3= g1 S1ar g
10.4.6 TTaT= ToT fgus fAawur # siax (Difference Between Normal and

Binomial Distribution)
ATHTT AT 3% fEaer § Aefered siaw gia go:-
1. W& fa- 3ue fEawor staq sthswar g et arr e aaq s Gaer g
2. ITREAT ®el- [5U FEa<or &1 TTiedr ®ad 93 TR 4 8-
P(X = x) = "Cx qm* p*
T faraqeor &1 STisar wad
P(X=x)= 1/gV2m . e20x0)2
3. N &1 #q- faue g & qwat &t "@ear [fem grdt 8 st amar B § sea &
e graT & 9aid n- o
4, gr=<- foue fBawor & 1 wm=e €, n 97 p Saf® qmary G F off & 9= § X

SR
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5. ATHTL- ATHT (G2 HHT T9T TEAHT 81 9T gl T8 TAT & A\ 9 FAT Far g
ST AL GOF HTHT [Aa<or g6 a9 3T giav gl

10.5 FTHTT I% F A1 & S7% 1 4199 (Measurement of the Area

Under the Normal Curve)

TATHTT F% & A1 & STEA 6l HTOT F (o0 95 Faq 3270 J7d 8
1. F999H XU T 1T =< &I standard normal variate H I&ed g1 T HT TX
g

Z = X=X
3aTe & forw, afs X=30, o = 5q471 X 35 Br dr 35 % AT9er standard normal variate
EIUIE Z = (35.30)/5 =1

qq: 35 FT TIATHLOT 1 ZAM

2) T« et fAfsra 9= o forw erher steam™ o 3 § fu 10 erher qrferst & w6
ST Fehd T Bl

FEATT F i § <7 Y avfersT 0 | Z 3 Wed T &rThet gorial g s {3 7 =y & gortan
AT &

C:}.
r‘fr

I8 10.1 Z = 0.75 T4T Z = 1.85 & WA ATHIA a5 o A9 %] &% ATd FHL|
g

{
|
1
i
1

4
-

Fifed &her = (Z= 0 |/ Z= 1.85 F AT &=%). (Z= 0 F Z=0.75 F AT &F)
=0.4678 - 0.2734 = 0.1944
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a8 10.2 : Z = +0.36 & I FT &% ATd FHL|
g

s
H
i
{
i
i

EELRA R
=(Z = 0 & HeT &AFA) - (Z= 0 & Z= 0.36 F H&T &HTHA)
=0.5000 . 0.1406

=0.3594

e 10.3 : Z = -1.25 % FAT & AT Z =-1.25 & SATe FT &%l ATT FT

g
FITET &% = (Z=-1.25 TAT Z= 0 F AT &AHA & 241 AT FT &FA)

=0.3944 + 0.5000
= 0.8944

10.6 ITHT=T faa<or &1 ITFT (Use of Normal Distribution)
G T ATHT TATLOT o ST T TTTT FL|
10.10.1 I 9 & Xbar T9T 0 FT AT ATT g/ T ST I &6 A1

AT

AaTaT AT & {1 FT SRS TG FA % O aaSy /T 9 H T Z 97 ° gEadT 9gdr
gl 3aTgw & fow afs X=30, g=5 TaT X =35 g ar Standard normal variate T8 THTT
ST STTUAT:

7= (35.30)/5 =1
Stet 7= (X-X)/o
oq: X=35 & foru Standard normal variate =1 g1
Z FEATRLIT & TETT ATHTT 50 o Ao o &Rl aTel qTieTeht ofd 8l
IR 10.4: 1000 TEATRIAT 9T FohT 70 S{TSTeqHar Ireqvr Fided 9% 9aT 9oddl g (o sied
FhIT 42 TAT THIT T THT (ST 24 g1 ThiX & forw qram Faqwor /9d gu 1a ey 1)
60 o Ifa® TR I aTel Tamoat #it ear q9a1 2) 30 ¥ 66 & TeT ThHIT FLd aTd
AT Y HeT
g: feaT g X=42, 0 =24, N=1000
1) 60 & wer
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Z= 0 % {T9er Standard normal variate (SNV)
= (X-X)/ &

=(60.42)/24

=18/24

=3/4

=0.75

ENEGRIPERIE
(Z= 0 3 ITAT AT &3FA) - (Z= 0 & Z= 0.75 F H&T &TEA)
=0.5000. 0.2734 = 0.2266
AT 60 F ATFH THIT FTA aTer TLEATEHAT At H&AT =1000 x 0.2266 =222.6
qr 227
2) 30 TAT 66 F =T
Z+= 30 % #T19eT Standard normal variate (SNV)
= (X=X)/ 0 =(30.42)/24 =-12/24 =-0.5
Z, = 66 % gTUeT Standard normal variate (SNV)
=(X-X)/ 0= (66.42)/24 = 24/24 = +1

EIELRGERT]
=(Z=-0.5% Z= 0 ¥ 0T &AEA)+( Z= 0 F Z=1 F &I &=FA)
=0.1915 + 0.3413 =0.5328
IFq: 30 TAT 66 F TL ThHIT FLA qTr TLeATITT i =ar=1000 x 0.5328 = 532.8 71 533
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IR 10.5 : FTHFT T 3fFq q¥aTs 68.22 T 79T Y90 10.8 g1 1000 FTH=FT ATAT Thel
H 6 e & T ¥ AT hl AT qqTST|

7o AT # X=68.22, 02= 10.8 47T 0 =V10.8 = 3.28

6 iz & afar (wtqr2 3= & afer)

X=72 % f0Z = (X =X) / 0 = (72.68.22)/3.28 = 3.78/3.28 = 1.15

ENEGRCEREE

(Z=0 % Tl AT &) - (Z= 0T Z= 1.15 % e &)

= 0.5000. 0.3749 = 0.12251

1

L . 0 +1.15

Aq: 6 Fi AfdrF FvaTS arer AT T TATIAT H=aT= 1000% 0.1251 = 125 =125

10.6.2 ATHTT T & A9 & &6 ATd g9 I AT q9T TH/19 FA=ers A

HTAT
ST GTHTET 5k o A1 T &3%eT ST g1 T ATeT 4T Y91 &= &7 719 779 FH Thd g

I2TEL 10.6 : TF ATHH Faeor | 31% A & A= 997 8% HE 64 ¥ JUL &1 X TAT 0 FT
AT 7T 0|
gel:

Z=(X-X)/ 0

qTfersht & Z2=0.5 -0.3 3 qT9er Z FT 719
= 0.19 &=%e

=-0.5
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-0.5 = (45- X)lo
T, -0.50 = 45 — X
-0.50 = 45 (i)

Z=0.5-0.08 ¥ HTIEAZ T W

= 0.42 3% = +1.41 (iR )

-+ 1.41=(64-X)/ 0

a7 1.41 0 = 64.

a1 X+ 1.410 = 64 (arfereT &)
FIAT THIHTUT T g el IY
X-0.50=45

X +1.41 0 = 64

-1910 =-19
g =10
0 T HTT THIEHLT 1) U< & U<
X - 0.5 (10) = 45
X-5=45
a1, X=50
X=50,0 =10
ISTET 10.7 : T FAaor TIaaT 7% A< 35 & FH g a9T 89% #& 63 & FHA/A = g1 A<

FT ATET TAT THTT To=rerd 1 20
gA: 0.43 &A% & UL Z FT 91 =1.48

-1.48 = (35 - X)/o
IJr1-1.48 0 =35-X
a7 X-1.48 0 =35 (i)

0.39 &% % qTIeT Z T 719 = +1.23
1.23 = (63-X)/ 0
1.230=63-X
X+1.23 0 =63 ()

AT FHIRLIT g il I
X-148 0 =35
X+1.230=63

2710 =-28

3HTE 10 TTAYT, FteT o araT= frawor Page 149



AOEH, @)- 121 HTHET 3 HiReaht 3TR HT HT ST -1 IS T fagfaenea

o =28/2.71
=10.33
O T AT FHIFLT 1) U< @ 9T
X -1.48(10.33) = 35

X-15.3=35

X =50.3
Fa: X=50.3,0=10.33
10.6.3 SYAH TAT ~LqH T3 § IFAH AT ~LATH TIT AT HKAT!
ST X, 0 TAT IFAH TAT ATH a3 T GHIIITT AT gl a9 T IFAH TAT ~ATH a3 H
AT TIT FATH ThIT AT FL TFd g

I 10.8 : 5000 FHATRAT FT ATST ATHTT &7 & fFaRa g Sasr wreg & 2000 T
THTT fa=eT & 120 g1 F9C | 500 Ha¥ &1 FHATAT o (o0 A8 qTST #4782
ga: 39T 2 N=5000, X=2000, 0 =120

FaH g1 FHATRAT T a7 = 500/5000 = 1/10 = 0.10

0.40 &=t = |TeT &1 719 = 1.29

EATHad g Z=(X-X) /0
X -2000=154.8
X =2154.8
A g gt 500 FHATRAT % T =[Faw 9171 ® 2154.8 &1
I 10.9 T TNEAT 6 3o/ HTFH ATH €9 | fAaqied g (St 7red 75 TAT THT
T=ee 5 81 Ti< ST & 5 Iiaerd & I T ITT FL 9T #1= 25 Iiaerq I U a7 T HT
IATH TAT TF HT ATHAH 3 AT A
g: faarg X=75,0=5
Z=(X-X)/ao
0.5 - 0.25 & &TUeT Z T A1 = 0.25 &%
= .0.68 (TferT 7)
-0.68 = (X-75)/5
T, -0.68x5= X-75
X=7163T172

qq: A= | 25 YA el w1 3gH 3 72 AT
(0.05 - 0.05)= 0.45 &= % ATYE Z T qIT
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= 1.65 (aTTerT )
1.65 = (X-75)/5
I7,1.65x5= X-75
77,8.25 = X-75
J7,X= 83.25 971 83
AT FUAT 5 TA9rd AT 1 FAqH 31 83 T

IS T fagfaemera

10.7 THTT 9% F fohe w7 (Fitting the Normal Curve)

TATHTT a7 Tl e FT o &l qLIh go:
10.7.1 =ife fRfe ad=r

1. gayay 7w U Aawor #71 arex o 'y A #7197 5 19 w40
2. Y AN AL T WA faeg AT FLl TAT TH F TIIAT FL T

3. e v FRrw Z= (X =X) / g 5T #41

4. FTE qUCTHRT T Z F I3 |19 F o1 Frfe &1 /7 sT7 F20

5. T Yl AT &0 N X i/0 & IO FI0 TAT TATIAT AT 1 Hq|
T2l 9% N = #aj &t §edr

| =397 AL Al A TS

Y.

=9 [t § SNV % Fife &1 3w #2q g1 =29 faty § fwferfed = 2ra gc

0 =917 fa=rers
3218 10.10 Feferfad ster uv Fife fafter & g o= e 20
=7 0.10 10.20 20.30 30.40 40.50
f: 3 5 8 3 1
g: TATT a7 Tthe T & o0 X q9T g 719 40
< F MV (X) d d = dii fd' fd'2
0-10 3 5 -20 -2 -6 12
10-20 5 15 -10 -1 -5 5
20-30 8 25 0 0 0
30-40 3 35 +10 +1 +3 3
40-50 1 45 +20 +2 +2 4
N =20 2. fd’=-6 | X fd2=24
X=A+XYfd/Nxi =25+-6/20x 10 =22
S =+ [2fd2N] - [Zfd/N2 xi = +24/20 -[-6/20]2 x10
=10.53

X TUT 0 T AT ST F4 % T2 [ Tiomam srq=man-

SBT3 10 T4, dieT 3R = faaor
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ER f MV (X) |Z= (X-X)lg |FTEATERTH | fo = F1fx x N x i/o
FITe &7 A
0-10 3 5 | -1.61 0.1092 2.07=2
10-20 5 15 | -0.66 0.3209 6.09=6
20-30 8 25 |0.28 0.3836 7.28=7
30-40 3 35 [1.28 0.1872 3.55=4
40-50 1 45 | 2.18 0.0371 0.7046=1
N= 20
10.7.2 g%t fafer (Area Method)

= f3fer & SNV & sreavia &arhet aTforet T ST e 21 2o f&far § A =27 29 8-
1. Fa9H 30 70 @awer #1 X 97 0 719 F4|

2.5 A LT il =g HTAT ] for@r a1 36 X & J=fehd F2l

3. T = A HHTUXT & forg Z= (X -X) / g ;19 F:
4. Z % TIF /T % o0 et stra 1) (et arfersht )

5. TH T8 TAF &I TVTATE AT o HET SAFHA STd FL| A% (o7g THA @ X JIa Z §
forer foeg 21 T ST STIEn

6. T SIS AT H N & I[OIT ek STATIAT AT FATT FaT|
I 10.11 : [ STeT 9T ATHA a5 (the Fl|

RS 0-10 10-20 20-30 30-40 40-50

f: 3 5 8 3 1

& 1 U % IETELU H ZH WTH & & 1% X =22, 0 =10.53 9T N=20

X TAT 0 FT AT ATT F3A % TATT g/ = &t sroema go:

R AT | z2=(X-X)/o |0OFZHT | TIF T AT | fe=8aet x N

T - N— FT ST
0-10 |0 -2.09 0.4817 | 0.1088 2.17=2
10-20 | 10 -1.04 0.3729 | 0.2975 5.95=6
20-30 20 0.19 0.0753 0.3518 7.036=7
30-40 30 0.76 0.2764 0.1800 3.6=4
40-50 |40 1.71 0.4564 | 0.0397 0.794=1
50-60 50 2.66 0.4961
N=20
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10.8 9T (Summary)

TATIET THAT § T AT F HeT THA KT FTAThT [Sa<0T F FF F2d g1 TATq Uk Thopam
e STy 3fEd 3% § gqq a7 TaT ®9 ° "qled Bral gl g O Faeor #7 Faq &9

g1 e A I 'qa arEeRar feaer g S o s (0,1) 9% IReaTied § 99T SHE v
AR TS & qAT| AT F&Eawor &7 T 39 AqaTal it Fifehd JATEfenT § F3d 8 Sal 9
FATT 0 AT 1 T Il AT AT UF 9gd Hged 0l a7 Tgarad ST g ATl A< g
THHT ITANT &I HAd < AL SIF a9, AT TS, TAT FTAT 6 THg FT AT AT 6
AT & I § grar 2l

10.9 rsaTaAT

» graret faaen: U U g e genTd wae 9o gaq =9 9 uF [ e
T Fieqd gral 2

10.10 1™ =¥ (Practice Questions)

1.f3u= forawor sraaa wTiehar & Srarfesh arETe Ao STireRaT e g
2. FTHTT TTAhaT Faa<or sl @IS SRS T oo T 1733 % #T o
3. ATHAT a2 &7 THTE AT 81 TTF o TH e |

4. X-20 TIAT X+20 % TET ATHTT T FT FTFT oo, gl
10.11 T T 3 A< (Answers of Practice Questions)

1.9q9q 2. a1 RWiT 3. 9°=a 4. 0.9973

10.12 I T (Self Test Questions)

1. ATHTT a5 o AT ATt T ITANT e gu Fwferfaa Fufaat § sarme 1 #:

i) Z=0T9T Z=1.3% HeA|

i) Z=0.75 TAT Z=0% 7|

iii) Z=-0.56 =T Z=2.45 ¥ W

iv) Z=0.85 T9T Z=1.96 & HeA
2. 1000 Il & Sfaael § e a7 45 fowur aur yarT A= 15 fBFr g1 amre= fFawr
AT g 40 AT 60 FRIT & W I aTel Welgal i 9T aqrel
3. FraTT farawer fSEar 7rew 5 7 SD = 3 31 | UF 7% a7 Ha9i g F+ S+ 9¢ 39
2.57 TAT 4.34 % HeT g =l TTAHAT ATT F|

4. T ATHTT a0 &7 AT 12 AT THTT o= 2 1 Xq4= 9.6 T9T Xo= 13.8 & HeF &7
SER T Al

5. Uah ATHTT TAaor fSrEet ATed 12 TA7 919 F=eT 2 81 X1=6 TAT Xo= 18 & HeT o
ST &R ST |

3HTE 10 TTAYT, FteT o araT= frawor Page 153



AOEH, @)- 121 HTHET 3 HiReaht 3TR HT HT ST -1 IS T fagfaenea

6. U qLreAT ¥ qreTtiat gy ure s Aty fAaia g1 afe 10 gfaea 7 40 7 w9 &%

T TR0 g1 JAT 15 Tiaera 7 80 & ATere sish WTH [T gi a7 31! T JTeT AT T [a=e
T F|
7. T Tt ® 15 gidera Seiear fAfrear & arer S0 gU Sateh 25 Tiaerd el g T

H 7g 7119 & T 100 # & 40 & 7 3 UTH ¥ U IVHIEATE %l BT SITaT g T fafersar

ST Fe o forT 75 & T8 i ST AT 21aT gl Sl &l arar=g faaid aed gu 39
=T &7 7T AT YHIY A= qra F
8. T T 8 o 84 widerd st i a¥aTs 65.2 39 & i/ & T9T 68 Tiaerd sraaat i

THETE 65.2 T 62.8 & HeT g SAETHAT & HYE % AFTs Fl AIH [AART AT g0 I
AT AT TATY A== s an
9. U qLreAT | IAVOT AT Farfermar 1 widera FH9r: 46 T2T 9 81 ITHIEAT FIT ITH 3ied

31 AT ITHT THTT A=A SATT FLM| T IATH IAT0T 37 TAT [ATAAT 37 FALT: 40 TT
75 g\ (91T TR SRt T faaqeor arame 1)

10. 500 ASTGIT T ATTE A AT [Aatid g et arer = 2000 To7 919 fF=aT &
200 g1 T FTHIT ASGI 0l ~ATH AT AT

10.13 TI@ T F 3L (Answer to Self Test Questions)

1.1) 0.4032 ii) 0.2734 iii) 0.7052 iv) 0.1727

2.471 3.0.2039

4.70.08 % 5.99.74 %

6. [=62.15, =17.16] 7.[=53.79. =20.46]
8.[=64, =1.2] 9.[=37.18, =28.22]
10. 2,134rs

10.14 ¥==¥ T&a+ (References)
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TS 11 ¥ T it 719

(Measures of Central Tendency)

11.1 g&araT (Introduction)
11.2 32T
11.3 F=17 Tqr FT 919 (Measures of Central Tendency)
11.3.1 T AT (Arithmetic Mean)
11.3.2 rfeasrt (Median)
11.3.3 sgs (Mode)
11.4 3r=™ T (Practice Questions)
11.5 9T (Summary)
11.6 srsaTa<T (Glossary)
11.7 =T T % 3¢ (Answer for Practice Questions)
11.8 I =T =T (Bibliography)
11.9 STIRT 9157 1T (Helpful Text)
11.10 fA<gTeHs® w1 (Essay Type Questions)
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11.1 I&qTaT (Introduction)

TEQT TS | AT Heaid TG ®l AT 6t &afaer fafest & am § 9 ug arr &t
ATHEST T AEARIT AT G Tohe e 4l Ao @i & a & ofF s aifesh
e & sreaeta s a8 wwE i R e aftEReor v Ao g siwst ® A
THE Tl AT ded & ®9 § TEqd Fileh T4A 3T THAT TR FAAT AT gl TH1S § AT &I
Y F AT AT 6 a1 § T4 Sreeh S{avia 1T THIeAY AT, HIEAHT Ud g &l
e | SITAT STIfeh |ieaehT {72 F Th1e 2l

11.2 32T

TH THS AT AT LA o ITLd AT
v el WG o A9 T T qh
v HTET % T UF TR T THS Tl
v TTIETeRT % 7o T FHS|
v FEAE AT 7 71 & UA T T TH HI9T S7dT & Ag | S|

11.3 F=1 g FT ATT (Measures of Central Tendency)

p < T ATET
4 N\
U wTeT
T ATew
SLTCHF AT
TR TGN | [ > 4 el e e A
AL fRorfay aareft HEATRT AAAT HIEAHT
(Measures . <
of Central ki
Tendency) > <
T qTET
ST ATET F=rft ATy
N J Tt ATeT
(G J/

I FATH ALt | HHIeAL /e, AITSTHT ST agets Agca ol &
11.3.1 gATX ATET (Arithmetic Mean)

A. GHT=AX HTET &1 3% (Meaning of Arithmetic Mean)
Frald TG F AT F FA(gFh TAold &9 q9a< J1eT gf gl TH
‘STERRTIOTA T | ST AL AT’ T Fgl T4 gl 5T g9 aHTF 99 § ‘3iea
T ‘AT’ 9167 T TANT L g qT SEAT 31 AL ATET | &f Il gl
THTAL ATET T T FT gl & 93 AT HIeT ST AT qHT=a< ATed|
TH THIS 6 AT gH haodl G THTAL HTET T g AT FedT|
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B. THT=IL ATeT i 9T (Definition of Arithmetic Mean)

dwreee (Secrist) & TIHR, “TF THHATAT & H3l & T4 & IIT F F7%1
TEIT @ FTT 37 & 77 GEqT ATET FlAT 517
. e (Prof. Mills) = SIHTY, “GH7T=0< 7187 1347 [3a<or #7 aqadiaT 3= &1”

C. THTX "1 &1 #1494 (Measurement of Arithmetic Mean)

THTAL TIET q qoF © ST el SRt 0l AU T T&1 % qodl & I §
S HET T AT H AN & 9% 9TH gIaT gl FHa q7e &l G997 X o &7 H for@d
2| IS8 U 91 9ET STt gl

EH THHT 719 A e g % 996 8 - gget v Aty gudd ey Aty
e dffgdas e At

A Fft SAd EF 8 T st 7 i TeTe T AT | Hehtora 36T STar 8
THT=AL |TET FHT AIAA AT GH T T AT AT § Fd §- ggedl ARId 00, g7
gfteq ovft va fgdaaa Aot
AT THHT AT AT FL|
|. =R S9ft (Individual Series)
RFTT it § TR AT 6T TUMET ZH &I THE F F:d 5| Tgall & Teaer fafar e
gadr g 7 fafen
1) weaer &3t (Direct Method)

qIE Tgel g9 THT HET &1 ANT 7T T od g ol #Far T (3 X) Fal
STaT 21 TEe a1 Tat A 5t (N) 77 Fa 2 f6 asfy wat &1 anr (T X) 1 ast i
T (N) & 17 & f& T Sar 2l

=8 famferfere oo % wrerm & wefelq #2a 2
o Xtxtee +x, XX
B N N
2) =g fafer (Short-cut method)

T gl g8 SAhel ol Ao § 7 et o &1 47 o= et g &1 wfeuq

ATET (Assumed Mean- A) HTH o gl ®fedd HTeT & &9 | &l W §&qT off J10
THTAL |TET T AT TH-A7 @i ATUIAT| AR Hiedd AT FT AT ATeq 6w oL
AT & A9 & fSraeT Aere grm, =@ (Deviations) IAAT &F &7 gNIT 3T eI
TUTAT FAT ST B SATUAT| Ffeqd 77T (A) FT 997 F T4® 7 (X) § F F2MET
STAT 8 SfY Y% 9% F ATHA 39T fa=ed (dx) fora i Smar g1 gerd 96y
SUTCH AT GATHE (Hvgl &l €T § @1 S1dT gl 396 a1a a9t F=edt &1 a1
(¥ dx) ¥ foraT sirar g1 5 et & e (Y dx) § & 9&1 6 |56 (N) § 907 F7
33T STTaT 8 3T AR T (ST g o) wfead |1ed ® Sire AT =ey oo Srar gl
= et =1 & Areaw & wafeha G ST g% €

_ > dx

X:A-l_T
IETEXT: 1 et FeaT & 29 PRttt & TH a1 & qH1=qY J7eT A1d Sl o0
forerreft | 4 2 |3 |4 |5 |6 |7 |8 |9 10

X 35 33 37 17 23 25 30 20 31 19
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1) weaer fafer (Direct Method)
o XpExg e +x, XX
B N N
£ _35+33+37+17+23+25+30+20+31+19
B 10
£ 270
- 10
X =27
2) =g fafdr (Short-cut method)
foverreff | 4 2 3 4 5 6 7 8 9 10
X 35 [33 |37 |17 |23 |25 |30 |20 |31 |19
dx +10 [+8 |+12 |-8 |2 |0 +5 |5 |+6 |-6
(A=25)
_ Y dx
X=A+2=
N

z dx = (+10) + (48) + (+12) + (=8) + (=2) + (0) + (45) + (=5) + (+6) + (-6)

= (+41) + (-21) = +20

|I. @fPsT Sofi (Discrete Series)

Fioed AT H THT=AC HTET sl 0T gH &I TH1E & TR T FLd | Tgell &
s fater v g@dr § @y fafen
1) weer f3fer (Direct Method)

TqTH Tgol gH THT T (X) FT ITeh! g i<y (f) & IO Feeh £X 1T Fd § 6T
SH [OEERA HT AN (Y fx) TAT gt w1 TRT (X f ATN) F1d F2d g1 o o
O & TR (Y fx) FT A=l & 07 (X f 37 N) & A1R7 2 537 977 8 39 e
THTAL HTET T T ST 6T o037 7T 2l

=8 fawrferfer oo % wreaw & wefsha 2 2|
< > fx
Y fATN
2) =g fafer (Short-cut method)

T T2 gH AHST o AT H F Bt g7 w7 A7 stew Tt "y #r woud
AT (Assumed Mean- A) AT od g1 &fodd ATeT & Todsh qod & (a=add (dx) Sa
foFaT StTaT 81 Ty A= (dx) T 38 |18 areft sy (f) & o Feen fdx
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AT o STaT ) o B=eet & sie (3 fdx) & gt & 707 (B f a1 N) & 917 6T
T SITaT 81 3T H AR T (ST g o) Swfeud ’Ted § SIS AT 7T & Bl

== feforfera oo & areaw & wefdha #3a 2
X=A+ 2 fax
Y faTN
ITELT; 2 Telt FoeqT # Treqrreia & S=ms 7 s\ 7q e
X 3 4 5 6 7
F 10 13 15 20 12
1) weaer fafer (Direct Method)
X f fx
3 10 30
4 13 52
5 15 75
6 20 120
7 12 84
SUM Y f =70 foz 361
< > fx
YfATN
g 31
70
X =5.1571
2) =g fafer (Short-cut method)
X f dx (A= 5) fdx
3 10 -2 -20
4 13 -1 -13
5 15 0 0
6 20 +1 +20
7 12 +2 +24
SUM 3 f =70 Zfdx= +11
_ > fdx
X=A+ S FATN
X=5+-
X =5+ (0.1571)
X = 5.1571
sod ¥ RAE Pagel59
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lIl. T Soft (Continuous Series)

Tqad At § AL AT T TUET ZH S 19 TR F Fd 81 Tgl g Toaer fafer
< g @ ot va e § 72 e &t
1) weaer fafer (Direct Method)

= fBfd & 999 98 g6 Yeis avTiva™ &1 9eq919 (Mid Value) FTd % o ¢
SHh qTE gH a1 AT % TLIHTT (m) T 30! g (f) & IO F2eh fm F71T F4d &
TR 3| O &1 AT (X fim) TAT AT F7 A0 (X f JTN) TG Fd 1 T s
TOEEA o AN (X fm) FT AT 6 TR7 (X f JT N) | 907 HT [&G3T S[0aT § 57 T
AT HTET T HIT ATT FH< AT 7T 2

= forfaa =1 % Arerw & wafha 3 2
< > fm
Y fATN
2) @rq fafer (Short-cut method)

=9 fafer § 999 98 g6 od® avTiva< &1 qegAe (Mid Value) sTa T o 8
IEE ATE EH HETHTT o Arhe! ot Av(T | & Foheft qo &t a7 o= FoneT gt &t Ffead
AT (Assumed Mean- A) §T9 od g1 Ffead ATET & Tod® Tod & A= (dm) F1a
fFaT SITaT 21 T % A= (dm) &7 38 918 areft g (f) & IO w2 fdm
ST Rt saT g1 o A=t & St (X fdm) # st & InT (B f a1 N) & 90T
T 3T SITaT 81 3T § IR & (ST =ieg ) Fwfedd J7eT | SIS AT #eT ad 8l
= Ao 9= % Areaw & wafeha #7a 2|
X=A+ 2 fdm
- Y fAIN
3) u= fa=== fafer (Step Deviation Method)
=9 fafer § 999 98 g7 Tod® avTiva< &1 qeqAe (Mid Value) STd T o 8
I ATE g/ HEAHTT & ehei =l Avit § F Foheft g &1 a1 e FoheT T i swfeaa
ATET (Assumed Mean- A) AT od gl Fieqd ATET | Yo g & fa=ad (dm) 1a
T SITaT 81 s o= (dm) § IV U § 90 <6 98 A=ad sa G
SITaT & T a2 A=t & 39 98 aret sgir (f) 7 O w2 fd’'m FTq AT St
gl o=@t & St (X fd'm) § srgia & TR7 (X f 37 N) & 907 7 <3 Smar g1 6 a
T ATRTES & (ST =g o) wfeud Aq1ex § S[ie AT =727 3 2
= Ao o % areaw & w=fefa #2a 8

_ Yfd'm
X=A+ S FaTN * 1
Sargeor: 3 Trelt Fear # feretiei= &t S=Te 7 SiHd A1 ditog
X 0-10 10-20 20-30 30-40 40-50
F 2 4 6 4 2
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1) weaer fafer (Direct Method)
X (Lower limit?upper limit ) f fdm
0-10 (=) =5 2 10
10 - 20 (“’“2‘2"):15 4 60
20 - 30 (=) =25 6 150
30 - 40 () =35 4 140
40 - 50 (==2) =45 2 90
SUM Y f =18 Z fdm
= 450
g _xm
YFATN
g =20 s
18
X=25
2) 7rq fafer (Short-cut method)
m dm (A fdm
X Lower limit +upper limit f
( > ) =25)
0-10 (=)=5 2 -20 -40
10 - 20 (—=) =15 4 -10 -40
20 - 30 (=) =25 6 0 0
30 - 40 (=) =35 4 +10 +40
40 - 50 22 ;50) =45 2 +20 +40
SUM Yf=18 D fdm =
_ Y fdm
I
X =25+
X=25-0
X=25

T Tg T2 AT @4 AT g o q=ae arex § &= i & {=adt &1 a0 =
(3(X —X) = 0} Zrar &1 77 quTedT qreq ¥ TOOAT FFIrrATeA F & 0 F

3T 11 Fe5ta W 1 7 Page 161



AOEH, @)- 121 HTHET 3 HiReaht 3TR HT HT ST -1 IS T fagfaenea

3) ug fa=<= fafer (Step Deviation Method)

X Lower limitTupper limit f dm (A d'm fd'm
( 2 ) =25) (i=10)
0-10 () =5 5 20 > y
10-20 (¥)=15 4 -10 -1 4
20 - 30 (2042r30)=25 5 5 5 5
30-40 () =35 A +10 +1 +4
40-50 () =45 2 +20 +2 +4
SUM Yf=18 Z fdm
- Yfd'm
K= Aty el

_ 0
X =25+ (75) * 10
X =25+ (0)*10
X=254+0
X =25
D. JHT=I HTET & T U =¥ (Merits and Demerits of Arithmetic Mean)

|. THTRI AT % 9T (Merits of Arithmetic Mean)

1. fAfSraar (Certainty) - =g wrex fAfara wgar 8, sraiq v siwst v aoft & Grfy ot
fafer a7 T g7 FHTaT qred HFHer S0 a1 SHHT /I U GHIA gf 57|

2. AT 3 qHSA § G (Simple to Calculate and Understand) - F9T=a< @12
T AT AT AT TA gl A AT AT ATAT STk AT T8 ST & TH
T Bl

3. T°fY 7Y 9= st (Based on all items) - FAT=a< ®Te it 0T H Tt &t

ettt foRaT STTaT ) ZEfoT a8 UF giatata 9o7 (Representative Value) grar
gl

4, defori =T =9 (Algebric Analysis Possible) - #@Ta¥ @me &
FTSTOrT Ee=T T 9a g STeeh 10T THaT STANT Ioq Firerhiy fergwor #
T STaT 2

5. feuzaT (Stability) - THT TTex FaTaes Fox @rey g1 I vw 99w § 34
TRTE F s ~ATe9T forw o a1 a3fY =araert & 9uTea¥ /Ted S TSTRT JHT S|

6. RN F FHET FiT MaeTFaT Tl (No Need to Sort ltems) - THTAT ATET &
HITETHT il TG TRl 6 FHAET FATAT Ggaeh al dg aHa w0 (Grouping) #if
ATFLTHAT 5l il 2l
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1. I 918 * 2 (Demerits of Arithmetic Mean)

1. sfa-HwT=a J=a1 &1 7919 (Impact of Extreme values) - IHT=< ATeT &1 TF
AE@Il T I8 g & =88 Afq-Hea qeai 7 FI6 T99 9 SJ1a7 g e
FILOT {TET I THE FT Aol ITA A& A5l HT ITqT|

2. fa=g@ #1 FI5 74T 751 (No use of Graph) - fo=ga@ FT TIART FTah AHTAT
HTET T VAT T TG FIAT T8 qG1 2

3. FS ¥ AT T g 9T FeA1s (Difficulty when no values is known) - 7t
AR Ay T 1S AT Fg GoT AT B A7 THALC TTeT Y 0T T AT AT TR
AR g HTHTSAT T BISHT TTEAHT AT T ol 0T 2T Thell 5|

4. TUITH |TRIT § I (Inappropriatein Qualitative Data) - I[orTewa |19,
STH-FEHAT, SHMETRY, eadl 3ATa H FHA ATeT FT AN Tal gl qdTl
THH ATTEART T TTRT 63T STAT 2

5. dtwgl it Aot § fawr smaeas 70 (It is not necessary to meet in data
series) - Tg AALTF el g 1o T T2 SRt T T § THAL T ITAT SATT| 9
FIUT FHHT-FHHT TZ T T Aol TTAATEA Tl H qTaTl

6. wtfa faww faa<or # sk (Inappropriate for Highly skewed Distributions) -
T foreT sAreRet T ol § gearent &1 faraer srertass foow g a1 gwT=a< /red iy
et & ST & ST ATeT AZ1 /AT ST T B

7. gEaTEIR o (Ridiculous Results) - 3t w1 TqT=a 9127 T gTEATe0s
R FEad g1 IR & o, UE 9RE § 19 i gAY afan | ar oAf<n
S| T ST THTAL ATET 2.5 S{<h g7, ST gIEaTeIs gl

11.3.2 \rfeTshT (Median)

A. TTfegaT 1 3 (Meaning of Median)
HTTEAT & AT TohelT THFHATAT o 31 HeT o oI IT 7S | gIdTl gl TAT(ereh
AT &7 FHIAL AT &1 ¢l

B. "ttt it aiewmsT (Definition of Median)
&I (Connor) & AT, “FIfeq#T (F97 diFsT #1 991 FT T8 97 T &, T
THE F & TG I 7 39 THC Fiear § 7 v 577 F &t o7 71feqar & 197
HIT g2 91T § T §oF 1997 & F7 §1d &/ (The Median is that value of the

variable which divides the group info two equal parts-one part comprising all

values greater and the other all values less than the median.)”

C. HTfe=hT #T "9 (Measurement of Median)

|. =R Soft (Individual Series)

HTTEAHT T /T ATT LA & Tgol AT Tl ARGl TTAT TALUG! HH H AG €I
FIAT AFLTF 2| I IULA AT G T TN FT ATEAHT FHT ¥ AT 647
ST 21

N+1
th item

m =
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T AT #T §ear FuH (odd) & a9 T8 T 1 FLAT g oATehed S ATl
AT W (even) AT & a9 gH SUIH I H ITH Tod & IH I& & q19 AT I9F 918
% TT {TF T TRT Tk IERT AT FL < g [ordehl 38 Th1 foraT Srar g
FATAT HE T T + I IT% o HE T AH

ATTETHT >
SETEYIT: 4 Torelt FoeaT / ToreaTreiay it S=Te a7 HeAqTh STq hirorul
FH 9T 1 2 3 4 5
RER S 2 4 6 8 10
+1
m = th item
5+1
m = ——th item
2
—6th'
m—z 1tem
m = 3th item
FH GEAT 3 % UG Tod 6 ¢ ST ATETFT &
HTETHT (M) = 6
IR 5 Ml el &l agraar § ATt AT i o]
T | 1 2 3 4 5 6
< q{A 2 4 6 8 10 12
+1
m = th item
6+1
m = ——th item
7 .
m=§th1tem
m = 3.5 th item
T U T AT + FATAT S T AT
HITETHT (M) = >
6+8
HTTETHT = -;
HTTETHT (M) = 7
1. gfoeq Hoft (Discrete Series)

HTTEART T T 7T FHLA o (o7 Tgel HadT AT ol A7 63T 77 8 {65
et = & Frfeast &1 T8 19 63T STTar | JrfeaswT 9w 5" q=:2t g
H T gt & SHeh AT Aol AT T ToF gt AT gl ol

N+1
m = th item
2
ISR 6 MHfeIed el &l agrIar & AT AT i o]
X 3 4 5 6 7
F 10 13 15 12 5
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il

1. g A9t (Continuous Series)

m=7thitem
m = 35.5 th item
35.5 af g& "@= 4T g1 38 # =\ g o1a: S0 qTH aTT God 5 AT gl
HTfETHT (M) = 5

X f cf
3 10 10
4 13 23
5 15 38
6 12 58
7 5 70
70+1
m = th item

HTTETHT T | ST HTA o [0 Tged F=241 A RIAT 7 ATq 731 S1ar g o
et o & ArfegenT &1 qva 77a AT smar 2
N

m = —th item
2

HTTeaaRT A< e 994t g~ § P gidl § 3 AT 7ol aied? il ARt

AL gl STAT § S ATE § ATETHT aTeq? § (HAHATIET T *F FIT ATTEART FT

T ST T3 STTaT g

STat M = ATieeht
L, = ATTEeT a7 ¥ fA=eft &ar

C = HTTEAHT AT o ST Tgol ATAT AT o
f = ArfeaeT =R 1 gy

o

i = HATTETT &R &7 foea (L, = Ly)
IR 7 MHfeIied el &l agrar § AT AT i o

ql

i
Median = L; + T (m—o¢)

X 0-10 10-20 20-30 30-40 40-50
F 2 4 5 4 2
&1
X f cf
0-10 2 2
10 - 20 4 6
20-30 6 12
30-40 4 16
40 -50 2 18
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m = —th item
2

m = 9 th item

9 af #z =t Mgy 12 # RB=H™ g o sH a8 arar avieax 20 -30 #TfeaaT
ERIECEEA

i
Median = L; + T (m—c¢)
L; =20;i=10;f =6,m=9,c=6

10
Median = 20 + - 9-6)

10
Median = 20 + ?(3)

30
Median = 20 + v

Median =20+ 5
Median = 25

D. ATFET=RT F 9T U= 19 (Merits and Demerits of Median)-

|. \rTTeE=RT % 0T (Merits of Median)

1. fAfsrq wa Tow (Certain and Fixed) - ATfeaeT &1 Yoa e va wag gar 21

2. AT (Ingenuity) - FTTETRT T AT FLAT UF THSAAT THIAT AT AT & FAi1h
THET TOET o oI 0T o FEfere ST &t aedshar Al gidll

3. I A1 &1 91T 5t (No Effect of extreme values) - ATfewaT 9% 7fq-Hrame=a
ST ST HaT &1 File TATF dgl Tedl FA(1eh UH 98 FH H Ja9 gl AT T4
T H A & ST 1eh AIEART AT T oI grarl gl

4. Feror & ot sIgAT (Inference from Observation) - F& TR Fafaai & Faa
TALTeAT ZIRT T ATTEAaRT T SATHTT AT ST Fhal 5l

5. FT-FT e sAfwet A +ft g¥9T (Sometimes possible even with incomplete
Data) - %= qX el & sTe¥ ARt & A ATFSAHT o0l TUMT 2l Hhcll g T AT
T FEAT TAT ATETHT AFIL AT AN+ SATS il T, SATAHET Bl

6. fagw westw @=a (Graphical performance possible) - #TfeashT *I
famgety OfT g w=feha ua sra o S |t &

7. cas faQwaret & wemaw # I (Suitable for Studing Qualitative
Characteristics) - U= feraarali T sreaae Fwd it g8 & ATfETHT T 977
Tasft ATEAT § Iga< /AT 14T 2

1. 9Tfea=rT & W (Demerits of Median)
1. AR AVt § GH-GEAT g 9 wfATE (Difficulty in case of even number in
individual Series) - Tfx AT Aot § TH-HEAT ZIAT & AT ATETRT HT AI%T
T F AT Tl HAT T T T Faa TeI-Tod [HHTawy AETHT HT ATHE
T ST 8l
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2. o+t w=t F1 3@ wwma 7ET (Not all items have proper effect) - ATfET=T T
forfq wTer € o AT T AT AT FIA A7 3B H AL 6 GE&AT AL FHAS
XA AT 3 F AT AT oA HT TATT T2AT 2| THD TATH I(< TET ToF & ATAITh
w7 oAt # Fw aRadd w7 far Sy av st gttt & it w g
THTE q5! T=dT 2|
3. FHSE FL Ht GHLT (Problem of Sorting) - ATEa=T ¥ T e  forw way
FT AT AT AT FH | TEAT AT gl THHRT AGRAT Fed H qHT 97T 8l
TE ATT B qad AT § ATfeqeht 7 fFeieor 29 qreaar 9% g grar g &
T A H G AT GA Fva< 9 [Aafed 8 S1 a9 97 Jai aral gl
4, Srsriordi v =i (No use in Algebraic Operations) - fisRTiord = framsi &
HTTEHT &7 TANT Al (hAT ST Tha T 2
5. gfafafaca %1 st (Lack of representation) - o3 foft st T aoft # goai
&1 faawor srfe=taa grar g, ar arfeasr a9z %7 3T T a gfaHfea T8t
FLAT B
11.3.3 sgs (Mode)
A. 9= &1 314 (Meaning of Mode)
‘Mode’ ¢T52 %= ATHT La-Mode & 9T g3T g Sreet ot g there 1 Rars =9
ava § T FET AT1aT & — “Mode Means Most Fashionable Item.” iferait &t gf®
q agA® FT AT UH ToF § g S qaiiesd oaqcq & feafq § gr sraiq e
AT F e AT g 2l
B. ag=r it 79T (Definitions of Mode)
AT 3 HfET (Kenney and Keeping) & STHTE, “G7/eq#1 & Jg7# 3 HT7
#W?WW#W#WWWW?/
Fiea U F13eq (Croxton and Cowden) * 9rsai ®, “@d7 [Aa<owr ar
TFETF q5 T & [a® 918 3T qiaifa® 93 i g1 75 91 #1 991 7 qaitaw
qIagT 14T ST FFATE1”
C. 9gd® & ATIA (Measurement of Mode)
|. sxfeTa Soft (Individual Series)
AT AT | agAsh 7 L0 T Sl g0 &l HT o ™T SITav 8 o |

AT T AT qaH SATAF Gl § Al 3T AT T agAsh 21l &l
3310 8 Meferfed sishst it Tgrdr & agas A1d iUl

X 46 47 48 49 50 51 52
f 2 4 11 23 10 3 2
Tt gt Fataa g o Afewan argir (23) & T a1aT goF J97q 49 TgaF
gl
Il. @fvea Svft (Discrete Series)

givteq Joft § agae #7 Heiwor a1 fafe a B sar 81 agst g A =
AR Aty ud gt [ater g aqge &t
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1) fAfReror a1 s [Afe

Adteror fafer g ages &1 Moo g7 99 #3a & 919 siwet & Foft it
Fgat FaT gl gad oM B F R WA g aaed saama g &
AT T8 a2 e stfershaw gl 3T 39+ a1 I8 Rl gs af| st Fafa
29 % AT 97 7g ot aewT ¢ o srfeshaw agixy #aa Ua gt af e T8 aAfershad
Ay AofY F AR g § AT 2|
2) ipen fafy

Tqea fafer gy agas &1 Faiw g7 9 F2d § 59 stidwet A vt A
gt siRafoa gt g1 A1 T ST Ja F81 g T AT % g § ITTEAT AT gIhT
AeEs A7 T ofq o IUfera 2rdl 81 ST 9a Ji g & o Tgot a7 e 31 a1
ATAT AT Tgd AT T gt 2|

THH 6 TAFET AT 1T ¢ TorTH

T FTE st gl 2l

e =qe A | Z-a1 At &1 S o Srar 2)

AT ETET TAEA 1 T Tl g GIeH? al-al g #7 S gral gl

TqT T TAET 1 T A9 o gl &l S grar gl

T ETFT TAEA 1 T Tt AT SIS A= AT il ST gl
2l

TIH T TAEA 1 T T AT SISHT d -1 T € 2T &l

AT ITHI IITZLIT o HTETH | THAT &
It 9 fRwferiaT sisst T qgar ¥ aga A1 S|

T afSrhaw
X 1 2 3 4 5 6 f"éii'
32 6
33 13 } 18 } 45
34 29 }42 |1
}56 67
35 27 m 3
} 61 88
36 34 W5
} 67 } 92
37 33 m 3
} 48 80
38 15 } o | |
39 13 }28 } . |
40 35 }48 } 9
41 15 } 50
AT % A | T EIAT @ T ATahad gy et 5 § o1d: aga® 394 ara-

&1 FofY 3797 36 2
Z =136
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lIl. Taa At (Continuous Series)
qad AT | Tgaaeh HT (M0 FT § g g6 Ig I AT ATMgU o6 Hf H7 TdF
AT FHH Bl T2 Tg THIT T Bl AT Ta9 g gH THHI THIT FT AT AT U
THE ITE Bl (AEA0 AT AT (A & AT TGO [Afer § agash & awiead &l
et T StTar g1 Ferr a1 SEiaaor g agas auTiea? & (i w1 g
e B i e B 1 M T et M e BT ol i ot T ) L s R
Referierd =1 7 T e aga &l A7d (a1 S[Tar 8

3 hiefo .
T Ay

V)

Eg'l'

Z = 9gaF

L, = g a3 Al ~AqH a9

fo = g A & TR F A

fr = =g A F gi

fo = ager A % AT AT g

i =93 faeae
Tt A AT AT & TR & T agereh 1 A1 T agersh a3 sl SATA F Fva< &
AT g ATS UAT T&1 AT g ad M eIad dafeash T FT TN Fh g Hl 71

EIGREDIRCIIES
f2 .
Z=1L;+ X i
o Yotk
3 10 feferfed saiwst i @gmar & agas 1 A
kGl EIBELL
X
1 2 3 4 5 6 Eﬁﬁ'ﬂi“
0-05 7
05-10 9 } 16
} 20 25
10-15 11 I 1
} 31 38
15-20 20 mr 3
} 38 47
20-25 18 H 5
} 35 53
25-30 17 m 3
} 25 41
30-35 8 I 1
} 13 28
35-40 5
T o g | TTE giaT ¢ [ fahan sagfxr et 5 § o(d: agash av1 a0+
TTHA T AT s7A7q 20-25 FRT=a< 2l
fi = fo .
Z=L +————xi
! Zfl_fO_fZ
L, =20; fo =20
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18-20
2%18—20—17
18 — 20
o
36 — 20 — 17

5

Z= 20+

Z =120

3637 %"

Z= 20+

-2
Z = 20+_—1><5

—-10

Z = 20+_—1

Z=20+10
Z = 30

S G % HIEAH & a1 7 719 30 AT & ST Td ¢ FAT1h agash a1 20-25
g 9T 30 TH A=Y & g2 gl Ad: Th{eqF A AT TIRT FHLAT R
f2
fot+ 12
17
20 + 17

Z =20+ X 5

Z 20+17 5
= — X
37

Z= 20+ 85
N 37
Z = 20+ 2.2972

Z = 22.2972

D. 98 % 9T U4 IV (Merits and Demerits of Mode)

|. g1 & 0T (Merits of Mode)

1. 9<A (Simple) - FTgaF FI THSAT AT AT FLAT A1 5F TLA gl Fg A Al
TALTeAor /T & S 29 A1q F o AT AT Bl

2. 9 A1 T ATH TG (Least impact of Extreme Values) - ga# T TUET
H =TH G FT agd FHH TAF T=2a7 2

3. fa=gdt grr Ayt (Determination by Graph) - agers &7 e fargweT
fafer grer off smaTeT & Mgt BT ST gear 2

4. gaiaw vfafafdr (Best Representative) - aga 1 sishsl il 20 T Fa9 =21
TTATRTE /T STAT © AT 7 SHAT AT T ATeHhad gram g AT T8 AT A
AT T x0T (Concentration) ITIT STAT &1

5. feuar (Stability) - =t T 32 & ot Iga® & FoF | T fooqar it gl

Il. 9§ ¥ 2 (Demerits of Mode)

1. sttt ©a sr€7¥ (Uncertain and Vague)- %2 TRt § agas dAfafaa &iw
FETY AT gl T TRt A(wg ATAT & QT AT &I | AT ToAl hl qairershar e
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THTAAT ATAT AGRAT T8 ST & a9 TH LTl f&fer soars JArar gl af
TR0 | AT &7 7T ol FHEAT o STl g qf (G-agad oo gf Srar gl 5
Tt 7T AT g T THE T AT ageAdh 1 (Ao 6T g1 7l ST Jeha Tl

2. o+ft gt 9x swamia g1 (Not based on all values) - ga® Hatfe® g
ATAT TF BIaT | A T T AT I¢ a1a dal 2rarl gad ol § o agas
&1 e agas a1 i 389 2 U= ST snTer a1 &1 sl #1 &= § 3@
< 3T STaT 2l

3. wrfurdiar e gvwa 7T (Mathematical Analysis is not Possible) - ga# T
ot fora=mT T8 At ST Fehe 1| SETLOT & oI, aT THEl & agash JA1d af af
I YT 9¥ AT e dgad AT Al AT ST TehdT|

4, GHTH T #T Araeqhar (Requirement of Equal Class Intervals) - et s
AU F TgAF Bl ATT FLA 6 (T A AEGLTF g o6 39 M &1 A=< q979 2T
Tfe TET 9ET 2aT 8 AT UgS TH U HLAT gHIT 3i¥ AT aTiea< qHIT 7 B Toh
qAT TEAT AT LT HT IET G9T Tl 5

ATHIST dgarsh (Empirical Mode)
THTIL ATET ST ATEAHT 6 AT T AT ageeh il 0T 0! ST Tt gl THH o7
et g &1 7T T Smar g
TgaF (Z) = 3 wrfeaswt (M) — 2 qa1+a< q1e7(X)

SULIE T T AN FZA Tl TT TgeAdh il AHAASTT dgeAd Hgd 2| 5T g8 qHwAT
HTET T ATIEAFT T T AT of ad 9 6 T FT TAN HT AT § TgAsh H A
ST Y Tohl § T SF T [ hadl HEfeiad T e iaal § gi I3 v g

1. ST T8 (o107 | ¥92 w9 7 for@r 737 2gn

2. AT ot | U & AT agaeh ol T2 & 3 g7 Uk agodh (el ATad 2l

3. Fveq Avft § T AT "qcd LT & AT 9T | Tgarsh &€ 7 &l

4. aq AT § FHT FTeaC ILEL 7 gf A TOa< 7 g1 97 12 gl
Tg AT Iect@d T g o qHT=aY ATET TS HIEAHT 6 AL I T 0l 0T Hae] HH

TATS ATHIT g| ATEATAH AHST H THHT Aeqcd 7 g % HL Ig ATAGIF F18 T
STAR 751 2

11.4 3119 T (Practice Questions)

i st it g ifora-
1. O AT AR & F T ITUET AT TR FIAT 99T ol gl (TATAL qTeT
RUEK-SED)

2. giges fafq g @gesw &1 e gw oq@ Avq € 9= ewst A oAvi A

< T 1 0T H Flt 911 A TR AT ST g1 (FHTAE ATe T AT agh)
e Faet & & 9 O 99 F99 & AT fifom-

1. ATEAaRT T Lo MiHT UF #7€ grav g

2. IEAH T TOAT H =FLH Jed1 T dgd SATaT THE T=dT &

11.5 T (Summary)

TEqd ST H ST HIeTehid ATedl & a1 § 9T UG AT 6 Jg ATl Al THh
Tl STATHIAT [ATH e TGl & o ToAAT l AT g1 FIeah T ATedT & 3397 UF
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THHT FTAVOTSAT 7 off U T | AT T URT TR § AN O el wiey & forw
AATF AT ATL H T [STHH AT SATAT o0l AT AT FIETNT o STTHATT 92 1T Al
T AT afedw ATEX &l At oAl UT AqITT gHT ATRUI AT AT § THSA AT
TR UF YEitha g9 9T 2T ATRU 7req & fefwor 1 aerdar g1 =1y, A4Ted 17
AT STIAT IATH =X % ToF T ATFH TATT Al TSAT ATRY T AT % Fg A 3T
Y 0T B AT U =7 Tt TALradreit 7 oiae Tgare § =0 s | 98Tl TH(s H SN ofra«
AR AT & TR & a8 § JET S e & F A9 8, g7 Ao q7ed §asr
et et Arex sfiw dfer=mais areT)

TqTH Tgel AT FHIAL JTET & a1 | UET A Tg THAT =l q9=q¥ AT 98 T &
STT ot sfieet ot it o a9t 731 o qedl & I | 39 7l 6l 9 dT § 9N < 9% 9T grav
S| T AT AT HTTETHT T TET T THSAT il ATIETRT & e ohelt ToahaTeAr o 3reh e
& o AT 98 | AT g1 qAT(er® TATerd &9 qATAL 1T & gl THE AT AIT qgesh Hl AT
TET ST STTAT sl qifeaaht 6T g2 § g &l e UH qoF § g ST qaifesh g il feqfad
H 2T AT el g qa fe 91X g2 2l 3H(s # S+ q9T=q< ATed, et Ug
TS Hl ARG AN, Giveq A0 UF Faq Av( § A & UH-UF FT T&T AT THIEHT &
HTEAT | THAT| AT &1 AT 8o UM 31T IUT T [&Aea1e o ST

11.6 srsaTat (Glossary)
= T (Mean): HTET T HAAd g (T SRt il 20 | His[@ T G&ATel &7 ofr|a o
2| TH ST | ot FHFgT SATaT B
= KUTeHS (Negative): SEUTHS FT T g, T | FF (<0) ATT ATAT ATeq(a® T,
FEUTTCHS HEATS il HE&AT L@T U< g & a1 3T I9TAT SATAT gl FEOTTCHT HE&ATl i
T o T, Hefard geTcie 96T | 98 07 {2 (-) T SEdHTA 3T SITaT gl
= gaTHE (Positive): sFTHE TG H T & ATeF T T@ arell S 10 g1
AT FgATdl gl q TEAT ST et | H&AT ¥@T § - & 213 AT foqq a+lt "qeare
AT AT HgdTdl gl
= H{fegswT (Medium): T «ft 22T 9 § g99 S= FT 79 ATSTST Fgardr 8, T2
ATRET F ST 3 FRed oy Aoy aver 3o & stenr war 81 Avfeas, st F o #
STTARTET & T U qLAT 8| HTTEART il TOET e o (o7, 2T &l Al AT TRl
FH § Faeqd haT AT @
= g9t smgr (Cumulative Frequency): T=T st &1 wdea g, FReT afom &
Hfedq gid it §&aT ST el Mt w19 & S a7 A1 v, ot =rear &t 9=t st
e o forw, 39 779 T i SO ATtHe Gt St &7 ST grav gl
= Fgad (Mode): agae &7 o1 &, HEATell & 948 | ag §&d1 Sl 999 $47aT 9 {a@rs
AT 5| TG AT AT ATTEAHT o STATAT ha[F TG & i ATAT § | T g
11.7 TSI T % I (Answer for Practice Questions)
ESESIBTETR GRS
1. AT AT 2. Aggl AHataa 3. 9H1a< q1ed
Rufriea Fa § 9 907 13 99 799 & 919 Fifre-
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1.99 2. 94
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11.9 STIRT I15T 1T (Helpful Text)

TH.UA. @1, Ud.%, 9qdaal (2010), 7R&mmH% fFguw, = qfeatenm gey,
TATETETE|

AT, HeATer AT (2008), FIfeq#T & Feraed, HIATeAT TH1eTe, L1

g, T, 91, (2010), F7feT#] fAETd U7 T8I, UH. 9= Uve &+t forfies, fReet

11.10 fRsemeTs® w1 (Essay Type Questions)

1. el T ST & A1 A9 (HTeT, ATETRT U agash) Hi Geq & 9120
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2. qHT=AY |TLT | 3T FIT AT 52 AL ATET o 0T U I i ATEIT Hifou|

3. ATTETT | T FIT AT 5 2 HISAFT o 0T UF I sl ATEAT HlfoU]
4. TEAF | AT FAT HA &2 TG 6 07 T aT il TEAT Hi 1|

5. feferfad stisst &t agraar ¥ S0 914, ATl Ud agadh A1 Hioul

Age F
0-4 5
4-8 7
8-12 9
12-16 17
16-20 15
20-24 14
24-28 6
28-32 3
32-36 1
36-40 0
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TS, 12 Tafheor i 779

(Dispersion and its Measures)

12.1 J&araT (Introduction)
12.2 3297 (Objectives)
12.3 gt Fit 719 (Dispersion and its Measures)
12.3.1 A=a} (Range)
12.3.2 rfeasrt (Median)
12.3.3 sgs (Mode)
12.4 31 T (Practice Questions)
12.5 91T (Summary)
12.6 grsaTaT (Glossary)
12.7 =T T % 3¢ (Answer for Practice Questions)
12.8 I =T =T (Bibliography)
12.9 STIRMT 9157 TT (Helpful Text)
12.10 fAsgTeHs® w1 (Essay Type Questions)
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12.1 J&qraT (Introduction)

TEQT TS § ST AITHT0T &l 779 i f&Afsr fAfeat & am & e ug a1 & =9
AR &1 ATAA AT d19 Fahre it =&fet (€ar GR- Fear, ssa-ageis B, aqas
foreame, e arew Gf - oqds feew, e feem, ywm Geem, g =#fe-
AT a%) o a1 H ST

AT safeReor & A A At Bt § 9 gera: A, aqds Geee, qre
o= &l JoTT o= &7 [AeaTe & Steaa 0 97 g1 S0 AT A1 Th1e A7 Aforay
HTIA T (AT & AT T8 07 3T IUT 6 J1¢ | TeqTT Fl|
12.2 3297 (Objectives)

TH THIS HT ATAT FlA o IULT AT

STt &7 A9 AT farferr fafam = are & gwer e
A= 71 o U THF ATIT FT THT T

T =T & T qATeqd 3 T THT qohdl|

AT A= & aT H ST

v AT = & a8 g

12.3 srafeor $i 719 (Dispersion and its Measures)

AN

srqfereor &7 ATd
|
| ] ]
o oo TOTHT 91T - AqTT

I I

|| [EESIRS | T A= | AT qh
I

|| sae - = A [ AT A=
I

|| R ETRCEIEY || FEICEEEET]

0 ofa 719 & [eare, TET 7919 & Fq® F=ad, 917 @=ad ud Y6719 G 7 Ue-
U F¥ AFaTe 8 S0 Oied TeqTqT Fiidl|

12.3.1 3= (Range)

A. fa=are &7 3rf (Meaning of Range)
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et 2oft 3 srfarRa® (L) ST =Faw (S) 9ot & swa< & fa&=a® (Range) F&d 2l
Tg 39 THT T =0k FaT g o 7er goat &7 srfeaea gar 81 A #7 R & =21 #ed
& TAT Z8a g Fafofed & -

R=Xuax—-Xmn 3T R=L-8

Tg ATThT0T T FFT0er 719 g1 "9 faware 71 fEaeam ne & fow Aettea g &1
AT FoF T STt 8

. L-S
AEATY [urTek (Coefficient of Range) = TS

B. fa=am< 1 #1997 (Measurement of Range)

|. =xReT Aoft (Individual Series)
IR ;1 sreferr faw=r & 10 ferarfiat & i Refored 8

®.4. 1 2 3 4 5 6 7 8 9 10
THIE | 48 34 19 43 6 22 8 11 32 37
fa=aT¥ (Range) = L— S
L=48;,S=6
=¥ (Range) = 48 — 6
fa=a1¥ (Range) = 42

. L—S
AEATY [urTeh (Coefficient of Range) = TS
3T T (Coefficient of R _18-6
[u1Teh (Coefficient of Range) = BT e
: 42
ﬁ"r‘d‘l‘(‘l‘ffﬂ?ﬁ (Coefficient of Range) = =2
JEAT [UTE (Coefficient of Range) = 0.7777
1. gfoeT Soft (Discrete Series)

Fioeq Al H EEdqE § AGRIIT T T TATT gl gIaT SHTT SHEHT T AT
oY T T8 ol ATAHAH (L) 3 =IAqH (S) T & va< o AT I et T S
2l
lIl. T Aft (Continuous Series)

Tad Ao § TaE i< aTea? il Haq HHT 7 (S) 3T T8 a2 T i Aehay
AT T (L) T /T A7 63T SITaT 8 Tie A0 qHTeefl g1 v SHeht staasii 9o #
aiatad e AaH (S) T STfawaw (L) FT 719 FA7d hAT SITaT 8l

R = I Al FOT AT — % 291 ff Rt T =
IR ;2 Fafered stshet & Awae ud =& UMt T 719 A7d iy
T | 15-19 | 20-24 | 25-29 30 - 34 35-39

EICIN] 9 11 18 9 8

SULRE T H Aoft gETaeft § o Wy F g F foru gW ™ wgd et Avft #
gREfdd FEAT SR AT THHRT TRATAT Fd g AT <& 97 T g0 o IUCh 0
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sty faaeor § aofy awt & S ThAT 3T IHE ST A A A=At AT H 1 Fv daw g
ST TgAT ATV shl IUT HHT 19 g ST SHeh 3T avMIwa< sl fH=eft HHT 20 8 9 &0
FT FAT (20-19) 1 g T 3ew 719 0.5 rar € A =0 79 FT g9 a9y avrieazi fif
A=t TAT & & =27 < 37 ST {7 H S & e 7g oot gameeft ¥ sroastt aoft
H gRafda gr srust

AL | 14.5-19.5 | 19.5-24.5 | 24.5-29.5 | 29.5-34.5 | 34.5-39.5

EIEIN 9 11 18 9 8
foeare (Range) = L—S

AV}

'qgr
SFAH Fwa< = 34.5-39.5 Sraet Sgaw Hur 39.5 2

“IAqH FTwaT = 14.5 — 19.5 St M=t #wT1 1458
fa=a1e (Range) = 39.5 — 14.5
fa=a1< (Range) = 25
fa=aT< 0T (Coefficient of Range) = %
39.5-145
39.5 + 14.5
25

faredT< T (Coefficient of Range) = =

fered e I[UTi (Coefficient of Range) = 0.4629

C. 3= % 1 v W (Merits and Demerits of Range)

|. fA=a= & 91 (Merits of Range)
1. 9% (Simple) - =T &1 Fa gg<aqur I 75 g o ST TUET FAT agd
AT 2raT &l
2. fq=af3ar (Austerity) - FE=aTe it TUHET FIAT TET AT FIAT & T q9T A
EEEEARIE]
3. T RE= F START (use in Quality Control) - 78 S=IRTE # I[or /=TT,
e =20 & afEaaefierar & 719 37 J199 Aiasqarot § 36 2rav gl

. fa=aX % Y (Demerits of Range)

1. Fad I L1 I SmeTia (Based only on Extreme Values) - & #ae
FLH T I ATTRA B1AT gl g FCH oAl & o9 o JoF il ST dgi adl
2l

2. FfRaar (Instability) - FF=aT< % 77 & feoar 781 gl 99 & 937 49 § UF g
T AL BIAT g T TAeqre &7 779 fF Ta7faa gr Srar gl

3. g X aTelt quFwTATSl § AT FAT €W (Impossible to Calculate in
open ended data Series) - ST ST i HT GoI AL ATAT FIAT & ITH BIc AT
2 AT AT GeAT FT AR q81 ST orees F1or fawqre v ToEr 78t it ST
TRl 2l

EEIE {[UTFF (Coefficient of Range) =
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4. srgfr fBAawer % fRre squgs (Unsuitable for Frequency Distribution) - smafr
faraor = forw faeam 1 719 SUIE TRl § FIh 38 oAl & Fea0l e &7 &
e o A=Al | grdl gl

5. SRSt it A fit s\TaE FT AW A5t (No Knowledge of the structure of the
data series) - fA¥aT® & ATHEST &l AV HT IATAS FT S AW Al @l ararl &l
ARt Hr AftEt #7 Feaw gue g 9w ft It | Tae AT I9H AtwEt &
foreTa o sAfere st=a< g1 har gl

12.3.2 9% fa=« (Quartile Deviation)

A. Tqd% == F71 31 (Meaning of Quartile Deviation)
foeqe AT At [Afer & H9iq AT F gF qg<d (<31 S1ar 8 6l Al B gL HA &
o =i A= &1 feetEa T @ oM a8 B=Eed UF TR & [Ear g St 1

U AT AT T AT 2rav 2
AT TqT AT AT & e Fei® Fear T T2 ® (Qg) 3T Jo| =+

Q) Az grar 2l
svq¥ Fqde A (Inter — Quartile Range) = Q; — Q4
7% g0 oT=aT A e &1 &1 § AN @ 2 a7 g8 =Jqd# fa=e (QD) I grav 2|

Fqd® fa=a (Quartile Deviation) = w

Tg satheor &1 e 7o 21 fBfsrs i § =qes [ 6 goer w37 & forg
H ATUE |9 J19 AT Fd & o aqaa fa=a orih (Coefficient of Quartile

Deviation) Fgd gl
T o= ort (Coefficient of Quartile Deviation) =

|. srRETa Soft (Individual Series)
FIAF =T FT A9 AT A & T8 AV T ARGl AT AAN gl HF § AT
FIAT AFLTF gl I I AT LA HT TART FT TIH T JA T FqAH (o=

T ¥ AT AT ST 2

Q; — Q4
Q:+ Q1

1= th item
3(N+1)

3 = th item

I ;3 Mo sfiwst § A A= a9 SET 0T AT DI

FHEET | 1 2 3 4 5 6 7 8 9 10 | 11

EER 1 6 12 | 15 | 17 | 18 | 18 | 19 | 20 | 21 | 22
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1. . 3(N+1)
Q= th item Q; = 2 th item
11+1 3(11+1)
Q, = th item Q; = ———thitem
4 4
12 3(12) . .
Q, = ——thitem Q; = th item
4 4
= 3thi 36
Q, = 3thitem 0, = Tth item
Q5 = 9 th item
3 thitem = 12 9 th item = 20
. N QB - Ql
T fa= (Quartile Deviation) = -
_ o 20— 12
T fF= (Quartile Deviation) = —

T A== (Quartile Deviation) = g

Fqd =9 (Quartile Deviation) = 4

T = or (Coefficient of Quartile Deviation) = B Q
Q3 + Q 1
20— 12

=T fa=rr uri (Coefficient of Quartile Deviation) = 0T 12

o~ - . . H 1 1 8
T fa=ree uri (Coefficient of Quartile Deviation) = 32

T o= ot (Coefficient of Quartile Deviation) = 0.25

II. gfoeq Sft (Discrete Series)
FAF o= 7 719 1T HEA 6 0 gger §=2t gt &0 J1q &6 Srar g e
et o & 9qd® BEed &7 9892 Ja 5 S €0 9qes GEee Tw@aw
T=ft gy ® fa=reTe gt § S8 AT aret Aol &7 ToF gt Fqd® a=ad grar gl
1=N th item
3(N +1)

3 = th item

IR : 4 Foforfaa et & Iqees E=e o7 <91 [ ATq Sl

X 3 4 5 6 7 8 9 10 11 12
F 15 20 32 35 33 22 20 10 8 4
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T
X f cf
3 15 15
4 20 35
5 32 67
6 35 102
7 33 135
8 22 157
9 20 177
10 10 187
11 195
12 199
N+1 3(N +1
199+1 3(199+1)
Q= 2 th item Q3 = Tth item
200 3(200) .
Q1 = ——thitem Q; = th item
4 4
= i 600
Q, = 50 th item 0, = Tth ttar
Q3 = 150 th item
50 thiteminc.f.67 150 thitem inc. f. 157
50 th item = 147 150 th item = 150
T fa=e (Quartile Deviation) = w
150 — 147
Fq0F = (Quartile Deviation) = —
3
T fa== (Quartile Deviation) = 5 =15
=0 far=rete T (Coefficient of Quartile Deviation) = B
Q;+ Q4
. . . L 150 — 147
=T fa=er uri (Coefficient of Quartile Deviation) = TSoT 147

. 3
T fa=re urt (Coefficient of Quartile Deviation) = 597 = 01010
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I1I. &g Soft (Continuous Series)
FqAF A= FT 719 AT FA & (0 qgel d=201 sgdi 1 J7a har Srar g 65
et @ @ Iqa® B=ad o1 aw< J1a 6T Sar g
q1=%thitem

3N .
ds :Tth item

FqAF A= Trae 5| 9921 g #§ B=mm gt 8 S99 arel aviea? &l
FIAF FFAT AL FgT AT & SHeh A% § FAQAF [Faad avliea< § Faferied 9 &
T I o= 7 go 77 T S 21

i
Q1:L1+?(Q1—C)

i
Q3=L1+?(Q3_C)

ﬁﬁmﬁﬁﬁﬁiﬁm

C = HITEAHT A & S Tgol ATAT F=4T A

f = ATTETHT a7 ¥ AT

i = TSRt At &7 oY (L, = Ly)

32T : 5 Mot sisnst & arqeie A= a1 SHHT IO A1 il

X 0-10 10-20 20-30 30-40 40-50
F 2 4 5 4 2
Bl
X f cf
0-10 2 2
10 - 20 4 6
20 -30 6 12
30 - 40 4 16
40-50 2 18
N 3N
q: = Zth item qz = Tth item
18 3(18) . .
q: = Tth item 93 = th item
q; = 4.5 thitem 54

qz = Tth item
qs; = 13.5thitem

[ [
Q1:L1+¥(Q1_C) Q3:L1+¥(Q3_C)

10 10
Q=10+ — (45-2) Qs =30+ — (135~ 12)
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10 10
Q=10+ - (2.5 Qs =30+ - (L5)
25 15
Q=10+ —- Qs =30+
Q, =10 + 6.25 Qs =30+ 3.75
Q, = 16.25 Q; = 33.75
33.75 — 16.25
FIqI 9= (Quartile Deviation) = >
17.5
T fF=a (Quartile Deviation) = —— =875
Qi_oﬁ ~ . . . . o _ Q3 - Ql
Tk T Uk (Coefficient of Quartile Deviation) = —————
Q:+ Q4
of= fa=ro1 ITT (Coefficient of Quartile Deviation) = 33.75 —16.25
g T ( ) = 337571625
N . - . L 17.5
H‘g’ﬁ‘cﬁ =1 [T (Coefficient of Quartile Deviation) = =0 = 0.35
C. % A=« % 7w wd AW (Merits and Demerits of Quartile

Deviation)

. =i fa== = % 71 (Merits of Quartile Deviation)

1. 93 (Simple) - T A= &t TET FIAT Tgd T3 g 3T TH AEE HF THAT
+fT ST Fohat 2|

2. go fA aTelt HEHHTATS | ITOET FAT €He (Possible to Calculate in open
ended data Series) - FqAF F=a" & TOET gor B ATt At F oft & ST
EETIES

3. I AT ¥ srwwriaa (Unaffected from Extreme Values) - =@ fa=ee &t
TUET § = oAl HT Fls TAT Tg1 I=dT 2|

4. T AT &7 AqTHTT (Central Part of Dispersion) - 7g ATT agi IUANT 2IAT &
STEl SATRSt T AV F Faer WeT AT HT & ATTHLOT AT FHLAT 2T

1. =rqeis A=<= % W (Demerits of Quartile Deviation)

1. oft =T 9x sraTRa & (Not Based on all values) - 9qa® A=« &l T4
FIA T AERST Hr AT F AT "7l 9 F=Ew gl AT Sar [ w0
STTRTOT T qUT ®F & [Sa& = 1T 71T qg! JHT ST Jhd T ¢l

2. fAesw gfads #71 w9 (Effect of Sample Change) - Yfa=a= afiad+ &1
FEAF A= 9¥ AfdaT T I2qT 8l

3. st fAa==T a¥F 7E0 (Algebraic analysis is not Possible) - aq=%
o= T SR T foe=eT FeAT 9999 981 2l

4. rqfaTer FT SAq~a qr9+ (Inappropriate measure of Dispersion) - Tg s
FT STH-3TF AT dgl FLal Had qrhe q17 (Approximate Measures) FaT 2|
Freqa | 7g w47 fater (Method of Limit) FTRT S9eh<or- ATT & I167 | T<6 8l |l
GRUKES I
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T fagmi &1 #a & & wqeie A= areaa § v Rufa #arex (Positional Average)
g ST 98 9T ¥ 9Sl o fa@ad &7 91 7TIdTl TH AqRe0r i 71T & Forrd faerere -
HTT (Measure of Partition) g1 3= gHm|
T =T #7 o7 siae- Fqi® e (Semi Inter Quartile Range) Wt #&gd 3

12.3.3 \1eq fa=a= (Mean Deviation)

A. 1Tex = 1 31 (Meaning of Mean Deviation)

foreaTe T AT G 1 919 Ta 9% U F TqE W T o7 F a8 ArwSt
T O o T AT I SUAT Fd U A & JodT T gl ST o1 STaeh a7
el AT ARST T Aot F qeft qeat uw srenfa g AT vl 7rey foeew o Y A
T AT g ST SR ol AT & THT oIl 92 SATETHT gial g

mwﬁw@rwwwaﬁﬁﬂﬁﬁ%ﬁﬁw%ﬁ%ﬁﬁwawwsﬁ
HIThIT ATeq (FHT-AY HTeT, HTEAST FIaT AET) ¥ e o At gt &
=t & qATa< q1eT ¥ g1 q1eF A=, =t & d6d & 2= FLdl g 9w o9
‘sirag fa=e= (Average Deviation) T 2T SITaT 2|

2|D|
N

A1eq fa=ar (Mean Deviation) =

HqTeT A= 6 AT FIA 0 THAT § TH TH TATAH gH el & qodl &l
qAT=IT ATeT & fo=ae 1 F7d & ooiq Aot & T4F oAihs & qod §  Feald g 6
AT o HIT &l H2Td gl TeTETd [aaadl & (=gl sl U FXd g0 gH (A=l HT e
ST e gl A=t & ST gl it IUeAT FLA FT FHIEOT Tg 5 (o ST (o o
T steamr ® vgr o 3% Arew 7 =t 7 9097 q89 g F aTeT T g Tol FE g
o o=t & TRT &t AT § gaTeH® T°T ROTHE (ST U ga< B quiadr Heed
FL AT B

e (Mill) & |, ‘3T sresT #1 991 F7 GHT=<I< §1E7 I7 7129%7 § 7 77
faserl # siga #1 qre7 @997 Fg7 &/ (Mean Deviation of a series is the
Arithmetic Average of the devi ations of various items from a measure of Medlian
or Mode Central tendancy (either Mean, Medlian or Mode).)”

B. wrex A=« #71 4199 (Measurement of (Mean Deviation)

|. sri=mTa Seft (Individual Series)

AT A= & AT FT 6 [T sAihel Al Hf | Feat T TG 6 Ghelt 71T ererar
e ot |ifeashr ATeT (AHT=AY AT, AIeAanT AT agas) § Harer v &fes geai

& Ter=edT o TR "/Ted A1q AT STar 2
2ID|

arex A= (Mean Deviation) = ~

el ST # " Fea @ TR % AT (FHAL ATed, AT ATaT qgah) &l
eI ToRAT AT| THHT TART 39 T AT I A1 F7| qTeT [A=aT A7q H0T o o0 &g
FaH 98l el TG F AT (THAL AT, HISART AT Ggash) hl TUET T
ST ATeT A= STd AT § S UL AT (HhTel T qHTAL ATET AT AIETHT |
it gt & (gl & |red gu) fo=e 1 w2 37 707 918 2 T Smar g1 39+ are
TH AT 1 TGl il H6qT |/ AN & 3T 7T 2l
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aTeq fa=ar (Mean Deviation) = %
Tl T8 a1 ATX @+ AT g T Garieas 3P & arex fo=e &t oM a9ae A7,
HTTEART AAAT Tgaah (el T ATET & ol ST Tl gl GG | ATHIAT dgeddh HT TANT
Tel BraT FFifh g A9 FT¢ AWAT AT AT grar 81 Ter F107 g o ATex
fa=re 7 ATT FEA o o0 GHIqL q7eq 3f¥ AT 7 TART 63T STaT g1 grieash
&Y F AT A &l 7T FLA | ATIETHT T AT HAT SATAT § T THTRAL ATET AT
TR THRT S o FTL0T THHRT SATer TATT FRAT SITaT 21

QUT=A [T g HTFETT T
X_xl+xz+--- ...... + X, | 5=dT AU (odd) B T9
ZNX m =%thitem
= N HEAT 99 (even) BT g a&
ATt
ST W T A + S 1S % AT
- 2
areq A= (Mean Deviation) ATeq fa=rar= (Mean Deviation)
_ZIx-X] _ZX—M
Y N
AT A= 7 0T = il
A e e AT AT

TG : 6 FAwforfa stishet & A1ed Ar=ers T3 THHT [Uri 7q hifory)
forerreff | 4 2 3 |4 |5 6 |7 8 |9 10

X 35 [33 [37 [17 |23 |25 [30 |20 |31 |19
U< AT R S
N+1
X:x1+x2+ ...... +xn=ZX m =" L thitem
N N
X C10+1
35433+ 37+ 17 + 23 + 25 + 30 + 2( m = ——thitem
- 10
2_270 = —thit
10 m—2 1tem
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X =27 m = 5.5th item
HTTEaRT
_ ST HE HTA + SHE AR A
2
W:Bzzs
mf%wrzgzm
A1eq =
foremeff X X — X| X — M|
1 35 35-27=8 35-24= 11
2 33 33-27=6 33-24=9
3 37 37-27= 10 37-24= 13
4 17 17 -27 = 10 17-24=7
5 23 23-27= 4 23-24= 1
6 25 25-27= 2 25-24 = 1
7 30 30-27=3 30-24=6
8 20 20-27=7 20-24= 4
9 31 31-27= 4 31-24=7
10 19 19-27= 8 19-24= 5
N=10 | $X =270 TIX — X| = 62 ZIX—M|=64

qTeq fa=a (Mean Deviation)

A1ex fa9< (Mean Deviation)

_ X -X| =ZIX—MI
N N N
62 . 64 ‘4
10 10
AT fa=rere =1 [orien
MD MD
X M
62 _ 0.229 = 0.266
27 24
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Il. gfoea 9oft (Discrete Series)

AT e ATd A & (10 T AT A0 T G938 & @ied Ao | T qa9 agor
FealT YT F AT (THTAL AT, ATEART AAAT TgaAh) HiT TUET Fed g o Ared

A= STT AT § SHeh UL AT THHTer T qHI-A JTLT AT ATTETHT F THT Tt &

(=t T BIed g0) A= S1q 3 & S g7 26 AT #hl ST & [OAFA HiT
SHHT TRT TTH T oA gl THE 918 6 TRT [ 7l 0l H&IT § AN < &7 74T gl

D
arex fa=er = (Mean Deviation) = Zg—lfl
IR 7 Tohelt AT § frearfit &t S=1e 7 A1ed A= ud SHET I AT Ao
X 3 4 5 6 7
F 10 13 15 20 12
X f fx cf
3 10 30 10
4 13 52 23
5 15 75 38
6 20 120 58
7 12 84 70
SUM 3 f =70 Z fx = 360
THTAL ATET AT ETRT
+1
X = X fx m = th item
S fATN 2
_ 361 70 + .
X =— m = th item
70 2
X =5.1571 m = = th item = 35.5th item
35.5 af W& H=4T g 38
o= g o =0 9THe a1 9o
5 HTTET=hRT AT
HqTETHT (M) = 5
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ATex A= _ _
X F X - X| fX — X| X - M| flX— M|
3 10 3-5.1571 =2.1571 21.571 3-5=2 20
4 13 4-51571 =1.1571 15.0423 4-5 =1 13
5 15 5-5.1571 =0.1571 2.3565 5-5=0 0
6 20 6-5.1571 = 0.8429 16.858 6-5 =1 20
7 12 7-5.1571 = 1.8429 22.1148 7-5=2 24
2= ik -xi=eas71 | XX 1N o m=6 | Y fix
70 Xl = M| =77
77.9426

AqTex fo=er (Mean Deviation) ATed fa=er (Mean Deviation)
_XfIX X _XfIX-M]
T Yf 2 f
77.9426 — 11134 77 —11
70 70
AT fa=er &7 o7
MD MD
X M
L1154 0.2158 — =0.22
51571 5

I1I. I Svft (Continuous Series)

AqTeT o= 1T FeA & o0 T gfed Aot i a¥g af Jad Ao | AT 999 9gf
Feald TG F AT (FHAL /IeT, AILAFT AT Tgas) i TET w2 g oo arey

A= FTT AT § SHeh UL AT (HehTel U FHT=AL ATLT T HTTTHT & THT TodT &

(=t T BIed g0) A= JTq 3 & SULed gH S8 AT #hl ST & [OARA HiT
SHHT TRT ITH T o gl THE d1& 6 TRT [ HET 0l H&IT § AN < T 74T 2l

arex fa=er = (Mean Deviation) =

2 fID|
N
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IR 7 Meferied st &t agraar & #4127 G=e" ud 91 IO ATd o0

X 0-10 10-20 20-30 30-40 40-50
F 2 4 5 4 2
g
m cf
X Lower limit +upper limit f fdm
( 5 )
0-10 (=)=5 2 10 2
10 - 20 (=) = 15 4 60 6
20 - 30 (2";3“) =25 6 150 12
30 - 40 () =35 4 140 16
40 - 50 (=) =45 2 90 18
SUM Y f=18 Zfdm
= 450
AT HTET ATFSTeRT
N
X = 2 fm mzithitem
YfATN
18
X = 45_0 m = —th item
1 2
X =25 m = 9th item
9 1 Ag "= AT g 12 # e
& dq: THH A qTAT avtiea< 20 -
30 HTFETehT FATTva< Bl
ATeq A=
X = M X — X| fIX - X| IX— M| flX— M|
0-10 2 5 5-25=20 40 5-25=20 40
10-20 4 15 15-25 =10 40 15-25 =10 40
20-30 6 25 25-25=0 0 25-25=0 0
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30-40 4 35 35-25=10 40 35-25=10 40
40 -50 2 45 45-25 =20 40 45-25 =20 40

Y f=18 Zf|X—X| Zle—M|
arex fa=e = (Mean Deviation) A1ex fa9< (Mean Deviation)
Y fIX - X| Y fIX—M|
- Xf > f
160 = 8.8889 160 = 8.8889
18 18
AT o= &7 o7
MD MD
X M
8.8889 _ .. . 8.8889 _ ... .
25 25

i
Median = L; + i (m—o¢)
L =20;i=10;f =6,m=9;,c=6

10
Median = 20 + - 9-06)

10
Median = 20 + ?(3)

30
Median = 20 + v

Median = 20+ 5 = 25

C. #1e fa=«= ¥ I U& AW (Merits and Demerits of Mean Deviation)

|. \Teq f3=rer % 1 (Merits of Mean Deviation)

1. 95 (Simple) - TTeT A= 6T TUHT FIAT Tgd T3 ¢ AT 4 AT F qHAT

ot ST ThaT 2

2. g1 g 92 sreTRa (Based on all values) - ATeT A== &1 1T F3 | s

FT 2ot % T9ft 7t ux o= R Smar sie 97 et i it it aarae uw oft

TATH ST STAAT 5| TR T TH SqThRor 7 feaa 1 {19 /AT ST TehaT 8l
3. 99 AT  F9 TATAq (Less affected from Extreme Values) - SHTT A=

T AT H q7e7 = 9<H Todr § FF TA97ed gral o
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4, faeft ot wrew & T (Calculate by any Mean) - \Ted fa=rets it oAt et T

HTET HHT=AT AT, HTTEAHT AT Ffgereh & il ST Thel [ &1l
1. Trex A== % QAW (Demerits of Mean Deviation)

1. Seforde gt 9 &41 7 347 (Ignoring Algebric Symbols) - #Tes fa=rer T
TqH F27 ¥ Ag g F THH g9TcHe Mg (+) 9T EuTHEE e () &
AT gt &1 g oo STar g i a9t gedt 1 g 719 fordm S
gl T 32 | T A90F Bl

2. FfAfsa ©g srgas (Uncertain and Incomparable) - ATex fa=es s srfafaa
HTT g FATh TEeT T0TAT et ot AT | 3t ST 7ehdT g1 AT 7vet & 770 foFw
TT qTeq Ta=e 9E9e QA |l 981 8l

3. fismriorhi w=T 7E (Not Algebraic experiment) - 0T & =gl T Grew & ST
TOTA 1T STSEAT Il & SHeh HILOT A1 A= § 3T S ST 13 SART Agl o3
ST Fhal|

4. Agetw 9Radw ¥ g yfafda (Change with Sample Change) - atexr ==
H 91T yg g 9T St g o e F s #§ aRaaa & arr zas oft
TREd g @ gl

12.3.4 917 fa=== (Standard Deviation)

A. 7819 fa=<= %7 31 (Meaning of Standard Deviation)

THTT fA=eq e Ae ST Figr AT § I8 TITh0 w1 UF e,
AT ST T ATF ATRST AT g FRAT it o oL ATeq | Harer T0 396
fafers a=-weat & A=t % a7 71 a0 39 AT FT THT A= wgaram gl
“THTT [FFTT FT AT (3T THBATAT & 77T G [ 77 @771 & a0 & TH=<

7T F TIHT & g1 (Standard Deviation is the square root of the Arithmetic

Mean of the squares of deviations of items from their Arithmetic Mean.)”
B. w919 fa=< =1 719 (Measurement of Standard Deviation)

|. =ri=mTa Soft (Individual Series)

AT A | THTT For=ere ¥ T0ET 39 &7 ThE F Fd gl TGt g ToqeT
fafer v gudy € = fafen
1) wexer 3t (Direct Method)

T TgT g9 TFYOT AUt T FHTAL ATET FATT FT oAd g I UL a7 7=t
H H GHT=A< ATLT &l FeT FH A= A1q Fed g roraal gie =f (small d) a7 § =
A ¢ Agl g AT Tg 1o HeTd THT FOTCHT IT GATcHE (gl il &9 H T@T 1]
gl ST aTe T I8 FohU 10 fa=res i &1 a9 &ieh 3T IRT (X d?) iTa & N &
AT T ARTHA T A MR g Torae THTT F=ea F7 919 q1q AT (o dT ST
S| T Mefered 9 & ATed | forar Jrar g -

d2

THTT &= (0) = ZT
o . (o)
THTT A=A T IOTTR = 53
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IITE: 8 RHferid et 1 JgraaT § YH19 = A1 S|
fremeft | 4 2 |3 |4 |5 |6 |7 |8 |9 10

X 35 33 37 17 23 25 30 20 31 19
THTAL AT
o XpExg e +x, XX
R N N
X—35+33+37+17+23+25+30+20+31+19
B 10
X_270
~ 10
X =27
FEICRER L
forersff X d=|X- X| d?
1 35 35-27=+8 64
2 33 33-27= +6 36
3 37 37-27=+10 100
4 17 17 -27= -10 100
5 23 23-27= -4 16
6 25 25-27= -2 4
7 30 30-27= +3 9
8 20 20-27= -7 49
9 31 31-27= +4 16
10 19 19-27= -8 64
N=10 | ¥X =270 Yx =0 ZXZ=458

g9 fa=er T (o) = ZTdZ

’458
BITITCriaﬂGIH (0') = E

7Ty fa=e (o) = V45.8
THTT = (0) = 6.7675
o

AT fer=rere 1 o = (X_)

o . 6.7675
THT A=A AT 0T = 7 = 0.25064

2) =g fafer (Short-Cut Method)

TqITH Tgol gH ATRET al A0t | | FReT g &7 a7 o= FoheT |eam &1 wfeaa
AqTET (Assumed Mean- A) ATH ofd g Ffead ATET (A) &l (T & T 78 (X) § &
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AT ATAT & 3 T A 92 o qTH ITHT fa=eq (dx) o foar Srar 81 =ew aw7g

SOTTCHE AT GATCHE (Hvgl i &A1 | TET SATAT gl IHeh a18 e oiad g & qredq
T yqT A= s R STar g

2 2
e = (B0 (299
I 9 AT st 1 Jgraar § YH919 [=ad a1 Sifsu|
foaeff |4 |2 |3 |4 |5 |8 |7 |8 |9 |10
X 35 33 37 17 23 25 30 20 31 19
forearefi X dx = [X — A dx?
1 35 35-25= +10 100
2 33 33-25= +8 64
3 37 37-25= +12 144
4 17 17-25= -8 64
5 23 23-25= -2 4
6 25 25-25= 0
7 30 30-25= +5 25
8 20 20-25= -5 25
9 31 31-25=+6 36
10 19 19-25= - 36
N=10 | ¥Tx =270 de=20 de2=498
Wﬁﬂ?ﬁf(c):\/zﬁ(z_(ZdX)Z
s o= (o) = ﬁ—(—f
10 \10

T o= (0) = /49.8 — (2)2

AT fF=e (6) = V49.8 — 4
THTT = (0) = V45.8
g9 = (0) = 6.7675

Tl Tg ATT AT & A ¢ T e Foel steam § ST o o "qoreaw 9re7 ¥ fow

T A=t 7T TRT T AT & Tgl I e <@ il qqr=a¥ /1 7 forw 1w G=es &
TRT =ATH 2IAT 81 Tg ZIAT gt THIFAL FTLT w0l AT fereraary 2|
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Il. gfoea 9oft (Discrete Series)

1) weaer fafer (Direct Method)
TqaE Tgel g9 ShET T T o TS AL ATeT | A9 A1 HT ST a7
FTT FL Ad g IHE ST =T AT AT [ T & i AT o O Feh Y, fd? A1
Feh y fd? AT AGTAAT F AT | ART IHT ANTRA AT G (HwTed g e T6mT
=T T AT AT < (AT SATAT 8| THRT M ad ¥ & q1e7 & fordr Smarv & -
> fd?
»f
o . (o)
ST fEere 1 o = —
IRTET: 10 FHIrT it ol Fgraar § Y919 F=ed J7q hitor)

THTT fa=e (o) =

2 4 6 8 10
F 1 4 6 4 1
&l
X f X d d2 fd2
2 1 2 2-6=-4 16 16
4 4 16 4-6 =-2 4 16
6 6 36 6-6 =0 0 0
8 4 32 86=+2 |4 16
10 1 10 10-6=+4 |16 16
SUM |Xf=16 |Yfx=96 Y fd? =64
- Xfx
X =%
Xf
X=2=¢
===
fd?
91T A== (o) = )
2f
64
THTY fo=ed (0) = T
g fa=e (0) = V4 = 2
ST =T T o = %)
~ . 2
ERIEREEECEIRIVIETS = 0.333

2) =g fafer (Short-cut method)

T gl gH sAihel af Al § 7 et o &1 41 o= et g &1 wfeuq
ATET (Assumed Mean- A) ATH ofd g Ffead ATET (A) &l AT & T 78 (X) § &
HETAT ATAT § 3 Td% 9% % qTH ITHT fa=eq (dx) fore foar Srar 81 =era aa97
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SOTTCHE AT GATCHE (Hvgl i &A1 | TET SATAT gl IHeh 918 e orad g & qreqq
T yqTT A= s T STar g

2
S (o) = \/Z fdx?2 B (Z fdx)

Y f > f
IR 11 Mo il &1 agar & Y69 = 91| S
X 6 7 8 9 10 11 12
f 3 6 9 13 8 5 4
&1
X f ax (-A) fdx fdx2
(A=8)
6 3 6-8 =-2 -6 12
7 6 7-8 = -1 -6 6
8 9 8-8 =0 0 0
9 13 9-8 = 1 13 13
10 8 10-8 =2 16 32
11 5 11-8=3 15 45
12 4 12-8=4 16 64
Y f=48 Y fdx =48 Y fdx% =172
2
T = (0) = \/Z;df _ (Z gc;x)

172 (48\°
e (0) = o~ (55)
THTT fa=re T (0) = 4/3.5833 — (1)2
TATT fa=e (6) = V3.5833 — 1
AT fa=e T (o) = V2.5833 = 1.6072

I1I. I Svft (Continuous Series)

Tqad AT § AL ATET T TUET ZH q 19 TR T Fd 8| Tl g Toae farer
a4 g @ fafer va el § 95 = &t
1) weaer fafer (Direct Method)

TqEE Tgol W ShET i (T o Tedeh THTAL HILT AT haT S1ar 8 e T
e [&g § | AL q1eT &l "1 [aaa ATq HY o7 STaT 36 918 ST a¥ A7d
FL AT § S ST = THT AT [ T A il AGT & TUIT Feeh Y, fdm? 1q
ek Y, fdm? &1 SFTAAT 6 TRT T ART ST AR T NG Hahrad g S| 6 1T
=T T /I ATT FT (AT SATAT 8| THRT FATgd ¥ o q1e7 & for@r Srav & -
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TqTY fa=e T (o) = Zf;rfnz
AL 12 MHfIEd el &l agrar & TH419 F=e q1a S
X 5-10 10-15 | 15-20 | 20-25 25-30 30-35 35-40
F 5 8 12 17 12 8 5
8
X f Mid Value | fm dm from dm? fdmz2
22.5
5-10 5 7.5 37.5 -15 225 1125
10-15 | 8 12.5 100 -10 100 800
15-20 |12 17.5 210 -5 25 300
20-25 |17 22.5 382.5 0 0 0
25-30 |12 27.5 330 5 25 300
30-35 |8 32.5 260 10 100 800
3540 |5 37.5 187.5 15 225 1125
67 1507.5 4450
QHTqT HTE
< > fm
YFATN
— 1507.5
X = &7 =225
ECICAEE D]
Tq19 o= (o) = Zf;rfnz
THTT 3= (o) = \/@
sHTT o= (o) = V66.4179 = 8.1497
ST =T T o = %)
SHTT o=t &7 T = — B 03622
22.5
2) =g fafer (Short-cut method)

T T2 gH SAHST 0 AT H F et g7 w7 A7 o7 Tt "y #r wfeud
ATET (Assumed Mean- A) ATH od g Ffead ATET (A) &l A0(T & T 78 (X) § &
HETAT FATAT & 3 T d 9% % qTH ITHT fa=eq (dx) o foar Srar 81 =ew aa7g
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EUTCHE AT ST [oegl 1 &A1 § T@T STaT 81 39 [or Meferted 97 & Areqd
o AT o= sra o St g

2
S (o) = \/Z fdm? B (Z fdm)

Xt Lf
3) uz fA=== fafer (Step Deviation Method)

TqH T8l gH el ahl A0 § F TRl qoF F JT o+F Rl J&aT ®l FHiead
ATeT (Assumed Mean- A) | &d g1 Fwfedd ATeT (A) FT F007 & Tad 75 (X) § &
TETAT SATAT & AT TAF T8 o qTH IAHT a9 (dx) forg o Smar 81 =erd a9
ST AT GATHT (gl il &1 | T@T S1aT gl IHE a7a HHered O & ATeqH
o JqTT = sra o Srar g

g9 fa=e T (o) =JZ fd'm?® _ <Z fd’m) %

»f »f

I 13 RHferiad sthet it Fgrar § Yo919 A= 71 Sl

X 10-20 20-30 | 30-40 |40-50 50-60 60-70 70-80

F 6 8 15 7 3 0 1
&

X Mid Value | f dm D’'m Fd’'m fd'm2

(A=35) (i=10)

10-20 15 6 -20 -2 -12 24

20-30 |25 8 -10 -1 -8 8

30-40 35 15 0 0 0 0

40-50 45 7 10 1 7 7

50-60 55 3 20 2 6 12

60-70 |65 0 30 3 0 0

70-80 75 4 40 4 4 16

40 -3 67
HHTAL HTET
T A+ Y fd'm y
2f ?13T N
X=35+ 20 * 10
X =35+ 20

X =35-0.75 = 34.25
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91T e

Y fd'm? Y fd'm 2 _
Wﬁw(o)zj T —( T ) i

g9TT o=t (o) = %— (;—g)z * 10

THTY A= (0) = /1.675 — (0.075)2 * 10
THTT fo=re (6) = V1.675 — 0.00625 * 10
71T f3=e (6) = V1.6686 * 10
gaTq = (0) = 1.2917 * 10 = 12.917

T A= 7 I[OT = %

12917

SHTT fa=a &7 T = sac = 037713

C. ¥¥ === % o vd AY (Merits and Demerits of Standard

Deviation)

|. 79T A== % T (Merits of Standard Deviation)

1. 9di% 3K =¥ (Accurate and Clear) - THTT fa=er= ¥ TUET el THT=AL ATET
= HTET | g1l SATdt g orereh Fwreor 24 fed e T 979 /7497 77 2

2. Tt =t 93 T (Based on all values) - SHTT fa=@ T S1q F2 H SAHe|
# Zoft & Tt "7 a2 F= AT star S e =6 st w7 g
HTT H{TAT ST T T B

3. SFIX dismrfureta fAgwer § =T (Uses in Advanced Algebraic Analysis) -
T it M2 & QIAAT F I 6 I 6T AN IFAL T STea gt o
2T g Auwar, gg-avard, TATIHe, 7T I § Y91 o= T AT
T 2T 2|

4, fAze= Radw #1 F7 791 (Less Effect of Sample Change) - s30T & st
AT T AT | THT o= 92 2eie afiadd &1 I919 %9 92d7 2

5. ST T % & &1 A=i<r (Determination of the area of Normal Curve) -
THTY A= &7 T a9 % &% F AT G grar g o7d: 396 A1eqq &
TETHTT 9% &0 AR €98 & | [Feiid grar gl

II. THTT A== % W (Demerits of Standard Deviation)
1. 3T § wfeATs (Difficulty in Calculation) - ST fo=ee & 3T T avigal it
TUTHT AT GIaT g STTTeh o7 Toreft |72 it T AT H FHAT Hioe gl
2. 9 41 FI AfeT 7g<d (More Importance to Extreme Values) - 81T fa=e+
H =LH Al AT ATIF Tg<d Hadr g Fi1e A= & avf gid & HILT IAHT AT
T AT & 98 14T B
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ST HATSAT o EI gU | Tg TET S1aT g o6 THIT o= STaiaheor &7 98 7 qaitas
QrTReTTeAT |1 2|

12.4 319 7 (Practice Questions)

= Tt Y g SifSre-
1. Toreft =oft & Stfersha® ofiT ~qAaH Todl & e Al oo, FEd gl (T
AqTew T )
2. #1ex To=e, A=t & . T h FLAT g SHIGT =0 ‘of9q fF=aT ot Far
STTaT 211 (39T AT agAh)
3. Y o= ™, = ot g7 STaT § | (ATET AT 7IAF)
Rufrea Fa1 § 9 99 13 99 799 & 91E fifre-
1. QT A= A=ad UF T &7 @A g STt T90 U g aqadl 92 srard

=TT &l
2. ot Soft o J3e SfiT =99 qedl & Ava< &l (e Fgd o

12.5 9T<T (Summary)

it | f=or ¥ ATT FATT FLA FT HIET T AR Fgd @1 STTTRTT o /I ¥ aat
freroaTd gt 8, ST sreel e v gt g1 AUthwor T A AT ' ATAT AT Tt - v
- A, sva-agds e, aqus fBear, fRee qrer S - =3 e, arer
=, T o=, famgedt fafe- ares 3|

Ao ST o T Soft & srfersay st =aw geai & owa< &l A #gd gl I8
I HIHT &l 3<h FLdT ¢ (oI TeT oAl &7 Aeacd gial gl Eeare a9 &t f&ter § Soia
AT &1 & Hg<d [QAT STAT & SHT HHT Dl gL FIA 6 (o7 AqAF [GFdA ol Ahiea ar
AT AT| Tg A= T T &1 (e T g ST T U 1T aqiahl 9 SAre1d giar gl Ig
SFOTRTOT T Feder 919 g1 e Aot § =aqeie A= i qoET &0 & (o g8 |Jraet /19
HTT ST Fd & (78 Aqe e (= T Fgd gl

A1 = & e sAtwSt A At H Fedrd wgir & R w9 osrEr Rl ot
T ATET (FHTeAL q1eT, ATETRT 2raT agarsh) & arer 10 At gt & fF=emi +
AL ATET & g1 AT e, o=t & ofea &l 27 FLdl g SHIC0 2 ‘$ieq o=
ot FgT 1T 2

THTY o= S A A= off Fgr STar 8 T8 STaTeh<0T &7 U STy, SATiE e
AT AT AT 19 | Trelt Aoft & qoeae qreq | Farer 70 39+ @fo s 92-geat &
Ta=eT o FITT T ATET A IH AV HT THT (=T Fgarar gl

AT T ST | ST 9T o q97=a< 716 | [oU M0 G=a= i 71 TR7 7 2raT &
T 9T A9 @T i GG Aq1ed F o0 0 @=e=i 7 I67 A9 grar &l T8 =1 af
AT HTET sht AT Ferwary g

Ao e, Fd® A, Aqrer = o 99T B=ed T 7799 A4 THwT AT
STORIT H TohaT STTAT & 31 AT 5T S8 07 3% Q19T % a1 § 73+ A

12.6 rsaTa<T (Glossary)

= H{TET (Mean): WTET T Haaa g (el et st 0ft § His[@ qHT S=AT 7 i eq &
21 T8 SrRToTe T | ot FET ST 2l
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AqTfeasT (Medium): T oft 22T 9= & 999 S= 1 719 AISTST Fgardr g, Tg
ARSI o ST ey TEF0 T (A=rer ey 280 | TRt Fedr g1 ITeaT, SRSl & aC H
STTHARTLT & T T TLIRT gl HITEAHT ohl AT Flel o (10, ST &l Aal T AqL0]

FH | AT R AT SATaT 8
I (Mode): TgAs 1 37 g, HEATH & THg § ag HedT Sl qa4 $47ar a¢ faars
AT 5| TG AT ST ATTEAHT o STATAT el F TG o i ATAT § | T g

12.7 ST¥ITE T % I7< (Answer for Practice Questions)

Feer et 1 7 o

1. A 2. 39 3. 49+

FRafciiEa et § 9 901 Ud s 99 F7 419 hioe-

1.99 2. 94
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12.9 SUFRY 913 arEdt (Helpful Text)

TH.UA. @1, Ud.%, Fqdaar (2010), 7R&FmmH® fFgaw, = qfeafenm gmey,
TATETETR
AT, AT AT (2008), FIRTFHT F Fereaed, HIATET TH1H, TS|

[ a NN e Nl anN o o

g, T, 91, (2010), F7feT#] fAETT U7 57T, UH. 9= v #O+T ferfiee, et

12.10 fRsiemea® w1 (Essay Type Questions)

1. AATRTOT & ST FIT AHAT &2 TR AT o6 & § ey, Iqd® B, Ared o=

T THTT oA & AT I 00 (=T i
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TS -13 fAwwar

(Skewness)

13.1 9&a1aAT (Introduction)

13.2 3297 (Objectives)

13.3 fwwar &7 oo g qfear™T (Meaning and Definition of Skewness)

13.4 FawHaT & T (Types of Skewness)
13.4.1 g=reqe fawHar (Positive Skewness)
13.4.2 F=orreH= fawwar (Negative Skewness)

13.5 fawwar &t St (Tests of Skewness)

13.6 fawwar #t 917 (Measures of Skewness)
13.6 fawHar T 917 (Measures of Skewness)
13.6.1 faw|ar i w9 919 97 F1e e Fir Browar 917 (First
Measure of Skewness or Karl Pearson's Measure of Skewness)
13.6.2 farwwar &t G 919 a1 13t it fawwar 917 (Second
Measure of Skewness or Bowley’s Measures of Skewness)
13.6.3 fawwar &t e 919 (Third Measure of Skewness)
13.6.4 et &1 fawwar 717 (Kelly’s Measures of Skewness)

13.7 rafeeor ug fauwar # q¥ (Difference between Dispersion and

Skewness)

13.8 ATX9r (Summary)

13.9 srsaTaT (Glossary)

13.10 3119 77 (Practice Questions)

13.11 T=ITE 97 & 3I9¢ (Answers of Practice Question)
13.12 FgT¥e [ ITART 915 arT (Useful/Helpful Text)
13.13 fAeaTems 777 (Essay Type Question)

5% 13 Farwman Page 201



AOEH, @)- 121 HTHET 3 HiReaht 3TR HT HT ST -1 IS T fagfaenea

13.1 9&qTaT (Introduction)
THH Tg I THIAT | SMqT AL HILT, g, ALt oMfa dhea i
S it "wTar o e, s\ A=, e unE efe srafRr St a9+
AT H TR ST df| SIht 91 giT o el g ud Aaiehor & 719
ARt T AT TAATATA FT AT F9TT S| THTRAL AT gl Ay f&Aaqeor
%z &g (Centre Point) & ¥ H Farar g ST AAThe0r &A= qod1 FT Heaid
T o rEaTE fe@ra a1 Hera (Dispersion or spread) T Z9TAT gl 2 g6
g fAaeor % @ (Shape) # ST YT A1 AT 21 oa: AFST *
ST faawor &1 @5 q (Shape) 1@ FT & o gH fAwwar (Skewness) #t
ATLTHAT BT g TH THIS H g0 HUHAT i TILATHT, THR T, ATIT hl
et a7 7g<a & 9 § fAwae & At T w40
13.2 3297 (Objectives)
TH TATS o TEIAT o THTq 3T
v’ Tarar & o ue gfeTeT | o= ar we
v TIOHar & T ok 9T H S Fel|
v faraT & ATae Fi At Bfee & a1 § S § 7949 g
v TAoaT % "Agd F 9 H qeT|
v TAoar UF R ® ST aary § 99 g
13.3 fawwar &1 ¥ ug gR&mT (Meaning and Definition of
Skewness)
fuaar &1 oaF Sme § 9@ g "a9ma A (Symmetrical
Distribution) T 372 SITAAT AMFeTF g1 AT THF 91X H 1+ T qqf¥a feqeor
e g &
gufAT faawer (Symmetrical Distribution):
Ff3 FIe g e (Frequency Distribution) w=i= #T9 & a1 AT
T q99 g JATq g U AfEa w7 & g ar vo iy f{awor s quiaar
arfHT (Perfectly Symmetrical) fEa¥or Fgd gl % & SMHIT Teel 6 AR
(Bell-shaped) &T AT gl T8 YETHT a7 98T a% (Normal Distribution) st
FT STAT g FHHa [awor | 71eq (X), qfegahr (M) Ua aga® (Z) TF a8
g g o ' | Fe T yafeha & &-
X=M=7Z
THh ATAh ATedahT & T Fqd® (Quartile - Q) 4T T AT AIH § THIA

BT &l
Qs — M=M-0Q
= o = ey gertan star €
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Mean
Medianm
Mode

¥
i

TAoH AT 7 arTfeas o1 g- gHEadr f o197 (Lack of Symmetry)| et smafxr
foraeor & autaa & sroma ar T 7 fawwar Fgr Sar 81 U a9 Haeor §
foruwar o= q1E STt g At gt gy fAuwar i ser-sent g
21 S 8 e 7 $g g i B g-

ST (Blair) % 9%, “fAwHar @1 [aor #1 @91 Ak F aqaT #1
T Rgfad @ ge7 #1 9317 81 (Skewness is a tendency to withdraw from
the normal state of equilibrium on both sides of a distribution.)”

freqe= Sk rwRT (Simpson and Kafka) & 9=, “A9Far & 717 59
fRAvFar # A< S} -9 #1 Fard §1 UF G747 3T § a1, F1eq%7 57
FgTF FT HoF THIT SIaT &1 77T Tger® & (a7 §< giar g, gafaaar ar
fAvaar a1 & sfas gidi weill (Measures of skewness tells us the

direction and the extent of skewness. In symmetrical distribution the

mean, medjan and mode are identical. The more the mean moves away
from the mode, the larger the asymmelry or skewness.”

T (Garrete) = 95al #, “TUF I7 GHT [AGT FgT STTaT & TT T4 HIeT
SR qIeqHT A9 A7 73 g1 & 97T g7 10 I7 1Y 397 TF R g%
STar & (A distribution is said to be skewed when the mean and median
fall at different points in the distribution, and balance is shiffed fo one

side or the other.)”

UL TICATHTSAT 6 STETAT o ITLT (AR & &9 H Ig Figl o7 Tohal &
o faomar us miferd gm0 (Statistical Measurement) g ST et sitsrst &
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@1 & A Faeo § a9 (Symmetry) &7 &9TE T9T THRT AT &l
Tehe AT gl
13.4 FAwHaT ® 7K (Types of Skewness)
faumar it feufa & smafr @awor S 79 % A0 A 9 aEe qr
AAHT & § AT & a7 oo Fq|tag 7 Fuw f@aer (Assymetric or
Skewed Distribution) Fza g1 =8 feafa & smgir @@k a1 QT IATRAT A AT qT2
ST ST T BIaT gl THT HE & HILOT [GUHAT &l ead: &7 The & Farea
TR T SITAT 2- AT Ud S 0TcHe [auadrl
13.4.1 gTcHs fawwar (Positive Skewness)
ST AT A0 T LA QTTeAT AT SATe® gIaT g aql ST (oaqeo]
H gt fauHar (positive skewness) gidt g1 THT Ffd & ¥R
AT (X) T T AIEAwT (M) TAT agAh (Z) % oI | ATe gial 2|
X >M >7Z
T FqAF ST AfeawT & saw (Q; — M) HieTsT ua worH
FIAF & AT (M — Q) ¥ ATer grar &l
Qs — M)>M—-Qq)

Median

Mode — Mean

EEVACGIRERE LRI

13.4.2 FurTeHs fawwar (Negative Skewness)

ST AT a5k AT FhTd AT AL AT gl g al i faaqeor &
FEUTTCHe [HOUHAT Bidl gl UEHT Fufa & samax arex (X), "feawr (M) ua
TgAF (Z) | FH AT g TAT qreFaht (M) &1 g7, g (Z) & FF grar
g1 = oA &9 ¥ % TR g9y 8-

X<M<<Z
AT T AF TAT AIEAFRT HT AT (Q3 — M), HIETHT ST TIH FAqHF 6

AT (M — Q) & FH BraT gl
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Qs — M) < (M —Qq)
IR 1: T T SATRST o AT T2 ATHAT T TR ATT hlTor0]

IS T fagfaemera

X 5 6 7 8 9 10 11
f ) 55 45 35 25 15 5
g
X 5 6 7 8 9 10 11
f 5 55 45 35 25 15 5 >f=185
Fx 25 330 315 280 225 | 150 55 | Xfx=1380
FaTaT wTeT (X ) = 22 =22 = 746
£ 182

ATfETRT (M) = $2 = 22 =925

S =

ATreeRt o forw §=ft smafxr 92.5 % 919 gl =T g~ & Bama & 92.5

T HHAT 7 3 8 o 1= g, Ad: HIEART 7.5 F AEITH gl

TEAT HT IqT HHTI g G & AT ST T[T &

CERED _ (f1—fo)
(Z) =L+ {(2f1—f00—f2} X h

RER

L= 7 (aga =t &1 Feaw /1)

f1 = 55 (g ST =T AFTT)

fo= 5 (g Soft & Tgel it At H¥ i)
fo = 45 (T =T & aTE I 20 AT A )
h =1 (Jq<TA)

=7+{mf:%}“

. {50}
N 60

= 7+ 0.8333
= 7.83

gekTs 13 Tarsaar
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fwwar (Skewness):

Arex (X ) =7.46, Arfeast (M) =7.5, g+ (Z) =7.83
+4f% Tga= (2) > "rfeaswr (M) > "rex (X) &, zafew ag TRereRs Eomar
(Negative Skewness) &T T9ITdT 2|

13.5 fawwar #it sit= (Tests of Skewness)

ToRElT STTehet ol @eT | [AOHar g a7 Aal SHaE! AT FLd il (o9 fafeat = e
%’_

1. ureat 99 (Relation of Means) : ST 3flgl & {Aa<0r § THTAL AT,
Hiea®T U dgash § o A gl af Faeer § [Fuwar a1 St gl
frqeor § gateaY @rex (X) Ud Fga® (Z2) F = afern 1 fwwar f
Sfers AT FT FATAT 21 AR X > Z a7 gTens Aumar v gt X < Z
T SO faruwaT|

2. qfegar & fawrs gt ft T (Distance of partition values from
median): a3 TfETHT T TAT FqhF oAt (Qs, Qi) FT oA 9T +
FHTT g ar faaeer 7 foroaar 2t 21 (Qs-M) * (Q4-M)

3. I% FT MHX (Shape of Curve): JHST F HALIT HI TETHF T A Thd
FA U qT< T T SATRTE el o STRTC T AT 2l g af [&aqeor § fEoadT
ST g1 T a5 T AT Mgl AT AT g I GATcHS [EAuHar T Ii
TS ATS 3 AT @ af SETcHe [aHaT 9% STl gl

4. fa=a (Deviation): I et AT aga® & Hahter T oAt & =i
T ATSTOTT TRT T AT § af &0 F9iHa (Symmetric) giat g1 =9
THRTY o A=Al &1 ST AU T BT ThaT & STa I JH qHIea< q1eT
% L gl

5. TF &1 AHL (Shape of Curve): Ff3 srgir f&awr &1 @@= a9 9
fad¥oT T ST =et (Bell) % 1< &7 7 gf af T Awwar i g9ridr g

AAATHT ah F AR A< IATAT AL Bl Al Tg GATHS (ATHAT Al
f@Tar g UF TS a9 T AR 912 A gIaT g af TG FTcHH [auHar ol
feaTar g1

13.6 fawwar Ft 717 (Measures of Skewness)

forowaT T THd TF AT F AT FA g (GOHAT @0l 1T HT TTRT =m0
ST g gy feaer i uwar it /1o [ever a1 amver g1 ahdt g Auwar
&t fAUer 717 (Absolute Measure) & @i faawor # fawsar it wy&ia wa

HTAT T TAqT AT g T Tg AT TNT Al gt gl THTT &7 T & | ATerh
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ZTort # faowar &t qoT F & o fowwar it [Aeer 979 w1 STIT e
(AT fE=ew 41 A@rer fT=ew) @ Al F39 9T |Jmve 419 (Relative
Measure) ST Fd 5| =6 fawHar o (Coefficient of Skewness) #T Fgd
gl TH SIS & FAT J F FATAT SATAT gl Tg IO e [Heid aid gl Ifa
Taaeor o feHaT T &7 |71 A8 gram g af (oaeor sireeh aud (Skewed)
ST 3T Ife AT IO &7 779 F7 g af Gawo &7 Gua sroiq atess
THHT (Symmetric) 2RI fwwaT &1 #7199 e it wqE fAtet e 2-

13.6.1 fawwar Ft T\ |17 A7 w1 [9F9T Fir Fuwar 919 (First Measure of

Skewness or Karl Pearson's Measure of Skewness)

forowar &t Jrae & 98 &td "qreat & fafa 9% sratia g1 uw fouw
s e § q9T=aY AT, AieAwr Ud agA® w1 o A gial § Ua
TATAY ATeT TAT Igodsh & a9 qa9 AT AqC gral gl THAL AT TS
TEASh T AL gl TATHAT sl THH ATT FgATAL B

T 999 st feoHar 771 S, =X -2
T T ST F  forT [Awwar 7 /79 &l S99 == a1 q7eg @=ad
o ferariora FRaT stmaT 2

7ot fprta 1 oA qonis g = X2

T (OFE 6 TOHAT UM &1 709 -1 | +1 % &= 21aT gl TE FHA: RITHT
TS g [FTHAT &l I907aT ¢l
FHT-FHAT Fga A1 [Feiwor wfoa gr Srar g ver fPufa & g7 fowwar /9 %
IR ToTe G T TIRT FLd 2
Tl TIFET T ahieqsh oA 1 917 S, = 3 (X- M)

X -Z=3(X-M)
A (OTET AT dhiedd [ATHAT - TOTTH

_(X-M),
1= g

Jehieas fATHaT T T A9 -3 § +3 & T H giaTl gl Ttx J 1 7 7 (0)
gar & ar faawer auiea grar g J¥ar Haer § Auwar &1 5971 gt g
STIE AT 6 AT 9 AuHar it 779 A9 F7 f [t w [{uwar it su=

AT Fgd gl T AT SIS [ATHAT ATAT g T

(ol en NI«

IO 2: 9% ST | FTel [9IaT &7 [ATHAT UM AT i -

X 5 2 4 6 8 10 12 14

f 5 10 18 30 25 12 3 2
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T TH I I agerh AT HIEAHT, TAT AT G AT FT Fhd | Tgl TE g,
T: TH THT T T H40

X f fx fx2
2 10 20 40
4 10 72 288
6 30 180 1080
8 25 200 1600
10 12 120 1200
12 3 36 432
14 2 28 392

100 656 5032

AT ATET - x = 020 = 656
100

T f=aT - o= \/%foz - {&T

N
100 100
= /50.32-43.0336 = /7.2864 = 2.69%
=fo srfereraw smafr 30 8, 3Td: THH 9@ oF A 6 IgaT g

FTl T4 7 froHaT Tor -
g= 222 2 656645075,
G 2.6994

o feraeor # e AT gl

Iarg<or 3: 9% Zoft 7 =ret == &1 fAwwdar quris s1a Sy
STHT 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80

famffs0 | 5 20 10 0 5 20 8 7

. TRl dga® TIY Ag! ol T@T & Ad: g7 ahicddh A GIXT TAUHdT I[Orie ATd
Easll

grEis | weg fasg | A | dxt=X-A/n fdx! fdxe | @=t
A=45, n=10 K
0-10 5 5 4 220 80 5
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10-20 15 20 -3 -60 180 25
20-30 25 10 -2 -20 40 35
30-40 35 0 -1 0 0 35
40-50 45 5 0 0 0 40
50-60 55 20 1 20 20 60
60-70 65 8 2 16 32 68
70-80 75 7 3 21 63 75
Total 75 -43 415
ATATT TT57 - X — A +nZfdx’
_45,10x(-43) _ . 86_ . ..
75 15
—39.3
g:§:W5
A 40-50 AT AT H wiET=HT FRAT
N ¢
HqteTenT M=1, + 2f % h
20+ 372735 0= 40+%><10= 45,
EEICREEET]

n2
e hx \/Amx.z_m
N N

2
o= hx 415—(1“’) — 10x \/5.53-0.33

75 |\ 75

2
= hx 415—(143j ~10x +/5.53—-0.33

75 \ 75
=10x2,28=22.8
STT: T (O9AHA T [ATHAT 077 -

3(X-M) __(393-450) 171
S 22.8 22.8

=—0.75.

J:
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I 4: faar g
qATOC ATeT = 45,  HARART =48,  @AUHAr o = -0.4
I SATET T2 AT A= A1 i
ga. X=45 M =48, J=-04 o=
T J:(X;M)*s
IUIH /AT T 8 G | @ 12
0.4=3(45-48)/
-040=-9

0=9/04 =225
TT: THTT o= &1 97 = 22.5 gl

13.6.2 fawwaT #it g v 3 s it fwwar 710 (Second Measure of

Skewness or Bowley’s Measures of Skewness)

SEHTHT Ao & Aieasr & TIH UF AT AqAD] T SAq< THHA g
o | fAaeor  Auwar grdat g1 Afeashr ua Fqd® qodi & fea< 9% g
ATT & Ferowar it G 779 Fgr AT 81 56 a3« (Bowley) &t fawwar a9

ot Fgd gl THHRT TATTH TANT SF q18o (Dr Bowley) = T =i
ATl ! faoHar 71T

Sie :(Qs'M)'(M'Ql):Q3+Q1‘2M
T Sks= Q3+ Q1-2M
ATl T TTHAT 07T -

J. = (QS'M) B (M'Ql) - Q; +Q, -2M

©(Q M) + (M-Q) Q-Q
AT T TATHAT IO T LF 3F gl TR T £1 0 HHAT & Aq< grar g
U FHT faawor it furfa & arser & fawwar qorie 1 419 T 21aT 2l
HTd: 77 FAwwdar #r A f ave f@te g uweq TEe ar g g
Bl BId gl THT, I8 AT 9gq ATagIa dal g FA11eh SHqH Z0T % Hao el
AT 1 [AOHAr &0 gF /79T a7 g1 ST AT Il (9F91 o (GuHar IE &
o= grar g1 @A f fafer 91 21 3 Freor fAwwar e T8t 2t gl
LW 5: [\ {a=or & et [M=ae &1 Fuwar qone fiT araer &1 Fwwar
T HTd 11T -

ot A ot B

qHTAT HTET 150 140
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wfea 142 155
ERIEAEEER] 30 55
ERIREEREED 195 260
ERE R LRED 62 80

& - AT A | el TOIe T [AoHar qon -
3(X-M) _ 3(150 -142) _ 3x8
s 30 ~ 30

AT T fAwwar I[orie -
] = Q,+Q, -2M _ 195+62-2 x 142 _ 157-284
=

=038

Q,-Q 195 - 62 133
= .21 - 0203
133
Ot B § &1l (9FE 7 (o= ar orieh
3(X-M - -
io ( ) _ 3(140 185) _ 3x (15 _ 9 _ 4o
6 55 55 11
TAT TS T TS THAT 1T -
;- Q*Q -2M _ 260+80-2 x 155 _ 340-310
° Q- Q 260 - 80 180
~ 10167
6

Tl T Bl A0 H HTe (9F€ r &er F [ =@ [uwdar Qs 6w arsd
&t fater & fAereT T3 Awwar qorE (9 g1 99t g
ST 6: TF Aq0r § 13 T [AwHaT oM = -0.36, TIH A+ = 8.6 3fT
AfeTant = 12.3 g1 TRU T Goai | [=Ea<or &7 A= oM S7d 0|
& Jo=-0.36, Q1 = 8.6, M= 12.3
— (Qs'M) - (M'Q1) — Q3+Q1'2M

), = -
R RV R (VRN AR
SYUE A1l 49 T & T& 92

-0.36 = (Qs + 8.6 - 24.6) / (Q3 — 8.6)

(Qs - 8.6) -0.36 = (Qs3- 16)

-0.36 Q3+ 3.096 = Q3- 16

-0.36 Q3 - Q3=-16 -3.096

1.36 Q3 = 19.096

Q3= 14.041
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g1 Taaeor # srafeheor & = [orie &1 o7 14.041 FHTT

13.6.3 fawwar &t g 717 (Third Measure of Skewness)

= fate # fAwwar it Feuer 917 e Aqthaer =1q 7 999G 8, 90 o
fafer 1 == A= fafer ot Fgr Star g1 S8 779 g =71q & AT FEe
T I & T ST ZIaT g1 SHeR! Mo 1T &9 § 99 aieh o T97797 14T g-

ATIROT AT Sis = J(Xd3)/N
Js= [{(Sd¥)/N]/ o
ST Ao | Sks = Y(2fd3)/N
J3= [J(Zfd3)N) o
ATT At =9 &t &7 =0T aga wF O6aT STar g il Heht TUET HAT HiSd
BT 2l
13.6.4 Fet F1 fAwHar 917 (Kelly’s Measures of Skewness)
TS 6 AT ATT 6T AT FeAT 6 (STHAT AT G %08 ST 5, SHH T AT

THF FIT T TINT AT ST 2

oo waT T oraHE 91
KSy (Py - Psy) - (P -Po) =Py + Py - 2P,
ERERIEIREEERIVIET
3 = (Poo - Pso) = (P -Pio) _ Py * Py -2Py
(P - Py) *+ (P - Py) P, - P,
AT T faeHaT 71y -
Skp = e — Psg

— Poo + P10—2Ps0

Or Sk

2
S A § T g T hell T [AoHar 979, TqHE J19 7 AT gial gl 39 &ie
ZTXT IUET A g T T8 hat 7T & 80% I i FAwHar 7 7799 FT 5
oq: 9 (ATer &7 TN GTHT=Iq: qg1 hAT ST g

RGO 7: Faa<or A T foqeor B & dag § 99 =10 I1q &

A A faawr B
HHT-qL HTET 50 45
CIERED) 45 40
EEICAEE KL 5 5

EEEISIEEIIELY
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i) faawor A s oo B # 9919 o= 8l
i) T BT § AT a9 2l
& - fe=or iy dftarar = o g7 == sori a3 2
i) fAaer AH  C.V=0/Xx100=5/50x100=10
faerB# CV = o/Xx100 = 5/45x100=11.11
e w9 ¥ faa<or B # B=ed fd g 9 i) FI9T 69 gl
i) WWWWW-
S As - IX=M) _3(50-45) 3x5_,
_© 5 5
= - :3(x;|v|)::~3(455—40):3>5<5:3
T FEaer § fawwar a9 8 a9 T T F99 ii) 9 2l

13.7 suf¥<er ve fAwwar ¥ siax (Difference between Dispersion and

Skewness)

AATheoT TE TAuHar AT gl ATRS! i F@dT & g i &t g ua
SGAT sl TS ATAT TAET Fl T FLAT & TLeq QAT AT § Fig T T 3a
g ST Ao 8-

1. Agwor &7 37T (Purpose of the Analysis): sTafeur & qiiq Tai &
ATTE | AT Fe T TG & Ferer A7 Fomara 1 =eoor &6 Smar 1 3698
ARt T et & At a3t f qrex 7 g F7 sregaw Rar STar 2
STafeh [ATHAT | Fea (T /T * &A1 ST T 0l ©ofT &7 steaa =har
STAT g1 9 fuHar g 9% fBawor quia: a9 d giar gl

2. fAgwor § S (Information from the analysis): srafe<or & s
faraeor &t g9Tae F TAT FAqT g SAaih @AuEar ¥ @A fit T

(Nature) T |T9T S[TT 2|

3. gfeTal g st (Based on Moments): stafsheor Y o worw, {3
Td qaT IRETA & SATE 9T ATq 6T S[rar g state @uwar it 79
HAA TIH T AT TIHTAT 6 AT I HwTeAT STTAT 2

4. TTeT | | (Relation with Mean): srafaor og gerar g o grex stishst
&1 TTdTATaT Fgl a HLd gl ATeT § A= &7 Tog ™A1 #9 gRm, a8

AT B AT Arwgt &1 TiaHfaed Far g1 sath fAwwar § &t
HTEAT & 19 AT Tl LATAT 7T B

5% 13 Farwman Page 213



AOEH, @)- 121 HTHET 3 HiReaht 3TR HT HT ST -1 IS T fagfaenea

5. wredt Fit 91 (Order of Averages): sTafeheor 1 71T T 0T BT T
(Second Order) ATEAT & 3T 9T sl ATl g Saih [FOHAT il 1T
TH =T (First Order) |TEAT % STEMTY 9% [Hahret ST gl

6. TTET FT TH TF (A form of mean): STITHIIT, HTET &7 &f UH €9 g Fih
TE Feald o o A AT & (Al o A Hl IL0TdT g ST [aqHar
HATEAT 9T LT 99T g Foheq T8 ¥aF TF A7e7 A5l ol

7. STARET FT & (Area of Utility): sTITRTOT T AT T ITFRT T Ua

HATHTISTR &1 sl THEATSAT o TLTAT g (hAT STAT g STaieh SuHar &
AT T STTRT SHATASITE T G (o= 8 Srfde R Srar 2|

13.8 |Ter (Summary)

TS FE AT a0 Feald T F QAT AL THh A g T g Tah
At w87 & g a7 UF gy Bawor &7 Quiadr a9ia @A Figd gl o 6
o, fAuwar &t Rufa & srgir BT F=T 719 % 0 AT TE9aHe a1
AFIATHT ®F | AT g Al o8 AGH /Ao &Faeor wgd gl e AT a o7
AT IATeAl T ATTF  Frar g ql AT (Gaeor § gqTeds [FuHar grar gl
Ut et & |9T=ae A1ed (X) 7 qoF qfeqawmr (M) 97 agas (Z) & T°F 9
ST BIAT g1 ST ST Ak T R qTs AT ATer gIal g af gl faaeer §
ST [ATHAT gt gl UHT feafa & gam=ae |rex (X), qfegahr (M) U agash

(Z) 5 9 AT 2|
HETAT HTET TS Fgereh 7 FdL af [AuHdr il ToH J17 FZATd1 2
FTet T it ferowar /1 S, =X -2

T T ST F o o7 [Awwar i 779 & 61 B 31 q7e f=ed
o feraTiora FRaT StTaT 2l

T (9 &7 AuHar o g = XC;Z
Tl 926 o [AoHar T &1 719 -1 § +1 % S giam gl Tg HHLT: FoTHT
TS g [STHAT &l I907aT gl
el TIET T Ghieqeh oA 1 917 S, = 3 (X - M)
X -Z=3(X-M)
A (OTET AT dh{edH [@ATHAT - TOTH

J:(X-M)*B
9
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Jehieas TATHAT T FT A9 -3 § +3 & T § AT gl T(x J 1 7 97 (0)
gar & ar faawr a9iea grar ¢ J9ar Hawer § Auwar &1 9971 grar g
HIETHT T AqAF oAl o va< T2 AT 919 &1 FFowar it G a7 Fwgr
STAT g1 ° a3 (Bowley) &t foHdr AT WT Figd gl a3l &1 fauHar o
T 9[F 3% gl TR A £1 & HHT F fiqe grar g1 Tk qutHa e st
forTa & 9Tt o AoHaT T T 719 ¢ 21aT 2
il T [ATHAT 9, TqHE T 7 AT gl gl
AAThT0T T TEOHaT THT 81 TSl il S@dT & FGuor i [t g ua g@ar
=l FATAE STAAT TR 1 TTY FAT § T a1 (181 | 9gd i< &l
13.9 srs<Ta« 1 (Glossary)
= gHAT @aorn i i sgir &aeer (Frequency Distribution) sexir
T o IAT AT T THIT g AT T U [ i%d &7 § g af UH g ir
faa=or &1 quiaar gatHa (Perfectly Symmetrical) fara<or #zd gl
= Igwiag A Guwmar & Fufa § argir B s 99 F =
AT FTAT AT JAAAHT ®F F Zrar g af 39 qaq¥a/=Aud @awor
(Assymetric/Skewed Distribution) Fgd 2|
» gaTHS fAwwar (Positive Skewness): ST STERT a &1 FAH1E Q]
ST ATerd grar g af AT (Faeor § gaTce [AauHar gl gl
» HUTH fAwHar (Negative Skewness): ST& T 5 FT H1F TS
ST ATer grar g af AT (aeor § S0 [FuHar gl gl
13.10 3r=m™ I (Practice Questions)

EREERIRR R
1. Taoear foreT sgiy e & e faerar i a&he wdt 8-
EEREIEKI-Er ki ii) ST % sTafeheor &
i) ToRefT ST f=y e & oI 1 iv) = &t A
2) 9 & ferere fawrwraT & AT &7 [t a1 6T -
i) TR ii) 7T T
iii) IS iv) Feft
3) ATl o TTHAT T T 4T H AT -
ER i) -1 3 +1
iii)0d 3 iv) -3 ¥ +3
4) 1ot TOTE & ferowar ors %71 97 &-
i) X-Z

S.D.
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i) X-M

S.D.
(i) 3 (X —-2)

S.D.
(iv) 2 (X +M)

S.D.
5) T HHHT Eaeer § EroHar IorE gt 8-

i) o= DERED
MERIRED iv) TTH q FIS Tl

el TF T

(1) FAoHaT gaTeE gt g, I X <M< Z|

(2) ATt & fATHAT qOTTF AT AT AiETHT 9 AT AT &

(3) Gt /¥ aTer AT & Avasl § ST 7 [AOwHdT IOTTH FIet (OTET * (Qowdr TS &

TEAL T 2|
(4) TF q9HT AT H Qs - M = M - Qq raT 2|

(5) Tt ATl T gATeHS STAAT FOTCHE (AUHAT & &9 § faariera -haT ST 9ehar gl

13.11 3T I & A< (Answers of Practice Question)

gfased T w1

1.jii) 2.i) 3.ii) 4.i) 5.i)

SR IRSE]

1. ITq 2. T5r 3 AEl 4 Tt 5. T

13.12 98T aF / STAFT ar3T qrfT (Useful/Helpful Text)

= . USA. AT, TAOT 51, TEwid swEra (2007), ST & SrERya
TRATITH @17, Ta-1Iq T, AT
HATLT ATT AN (1998), FIeT#T # Feracd, HIATET TH1LH, HLB|

gamar &g, S0d0 iz, ar$0 %0 &g (2002) - s¥arehiT 7T oa
JTRIP% Gifeq#i, TaT qieaensd, 9 faeai|

J. K. Sharma (2008) Business Statistics, Dorling Kinderseley
(India) Pvt. Ltd. (Pearson Education), Delhi.

THOUA0 AT, UA0F0 Fqaar (2010) -gR77vew® fAswor, fo=
oA TeRT BT8H, TATEETR|
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13.13 fRsraTews 77 (Essay Type Question)

1. faowar o Fgd 82 fAaomar it #1e fOeEe o arsor & |49y it Arer
FrforT

2. gATHS UF FITCHS [ATHAT § G (¥ TIF FHiforu|

3. fawar it afearaT S srafeeer va BFoHar § #4947 a7 87
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TS 14 aiama wa gqefide

(Moment and Kurtosis)

14.1 J&qaTaT (Introduction)

14.2 32T (Objective)

14.3 af=Ta &7 rf (Meaning of Moments)

14.4 TfETa F TeqT F 3297 (Objectives of Study of Moments)

14.5 F=1 fETa U I9ht 19T (Central Moments and Their
Calculation)

14.6 TR=Ta gg Q9= & "ene« (Sheppard’s Correction for Moments)

14.7 =g A LEAT STt (Charlier's Accuracy check)

14.8 gfETal 9 stremfa w1t fada F o (Karl Pearson’s Coefficients
based on moments)

14.9 gfEmat 9 stremfa fawwar quris (Coefficient of Skewness based on
Moments)

14.10 gefied %7 s (Meaning of Kurtosis)

14.11 gefidea & 91 (Types of Kurtosis)

14.12 gsfided $it 717 (Measures of Kurtosis)

14.13 119 I (Practice Questions)

14.14 srssTat (Glossary)

14.15 sr=T9 ¥ % 39 (Answers of Practice Question)

14.16 TETF / START 915 ardt (Useful/Helpful Text)

14.17 fRsemeTs® w1 (Essay Type Question)
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14.1 g&ara+r (Introduction)
ATt it TS 7Tl it 9ifd gf Fifegehia Fguor fe § 90ETd Agaaqol et =ard
gl OfETd T ITART Aaor dr [FOwar &7 J9" F2d  o0 qeRg &7 F 637 ST gl
T, Fea T Tg, A=, Fuwar i gy St srts aifegehT et wr arfera
FIA & [T U Aagmsee ¥ Thishd ard &7 Taieed Fd gl qreErd ug aifeqshT
ST g ST Ao #it g e Fauars 9% TEwier STAd g1 6 T Rt sgfr 9% &
Threrad (Peakedness) FT STEATT FX & (10 T UF TgcaqoT AIETenl 71T Bl
14.2 3297 (Objective)
TH TH(S o ST o THTA T

V' ITETd T 1 AT § T gl

v OETd & T it At At & S ae

v gefied it e & qif=d g1 g

v gefied & W UF 777 i [ATE & 7w g qeh|
14.3 giema &1 3t (Meaning of Moments)

Tiferst § qfara &1y BT s e & &t ar, S - w0 a9,
srateRenT, faumar gefive snfe & fErgwor § grar g1 aiEra a1 ‘oo es &1 |ifds
farstTe AT Ffe=T A== (Mechanics) ® T: ST g1aT 2, STt a8 et famg & |rver g
T FA AT T &I ATIAT g1 e A= (Frederick Mills)  sq8Te, 77 35777 & g9/

953 TRETT FT FTHITT THIT FTF FI7 71 ggia @ darea 1w F 717 & 81 98 93f7 &
Tl g2 F9C FAT 8- 1. arfr #1777 T, 2. ger-fdg @ 39 [@5 7 a7 oy a7 af &7

57T g=aT §1 (Moments is a familiar mechanical term for the measure of a force with

reference to its tendency fo produce rotation. The strength of this fendency depends,
obviously, upon the amount of the force and upon the distance from the origin of the

point at which the force is exerted.

g At | ‘orfth’ % T 9% a9 g (f) TUT qA-f6g I fawgeh & sa< &
ST AHTAY |TET (AT 7 Fl Hiedd o) F &= qoat & [=ad &0 J1q a1 S gl
o gfvEma, Bt st F Ao & @wiae "@rew ¥ 39« fAftvw gear & Gl
(deviations) & Tafsr= =Tat (Order/Powers) S& T2, T3, T e % qHIAE 77T 8l
At & e & gHiae q4re7 ¥ At geat F G=e (d) Ja &7 G=eat w71 A
fAeTer 9% g8 97e7 | wH qiaTa (First Moment from Mean) ST gIAT g1 SHEAT o7 T
(0) & T BIAT & FFIToh THIAL ATLT | A==l 0 TRT Fad g gIaTl gl THT T BT
afeTa (Second Moment) JTeT & fa=erd T & avTt (d2) o FHTAL ATET AT 9% AT gral
g facttr gfema &1 o7 s\ (Variance) a1 w919 fa=@= % a3 (Square of Standard
Deviation) ¥ sXTa< graT g1 GHTae ATeT & fA=est & qdi =1 (d3) F J9idae AqTeT HiY
et o= (Third Moment) T S/Tae 91eq & et & oqef =1d (d4) & THiae "1e
&1 =@ arETa (Fourth Moment) Fgd g1 SHE ST AT TUMT €99 § T3 HagX § ITF
TART Sgd i ST A7 & a0 Zal gl Il ATSAT Fd gC I Ud Herd (Yule and
Kandal) #zd & & ‘G & #7 & 9R=1a 7e9 d57fas &7 @ 95999 § g @997
SgraaTl # gia a7 9% qEHATEl (Sensitive) gid § 1F #7 d&qr # saniFdl @
TRFAT FoT FAFGHT §13 § S 1% &1 T07 & TG TT 7 1 1971 g1 5117
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14.4 o= F T + 297 (Objectives of Study of Moments)

et srefer fAawor &t aiferehi Fawarst #1 FEue e gq 7REa U Agaqer 717 2
TIeTeht § IIETT &7 37293 =9 Izt  forw & Srar -
1. faq<or &1 &=&T A9 T &g (To Find the Shape of Distribution): fT faa=or &t
JATae, TET U ATHar Arfs &7 Geqa STeqa= e g ATl l Saeqhar grar
2l
2. oo ® gwtafa F steaa g (To Study the Symmetry in the Distribution): =T
foraeor & FRTATT &7 a7 F g AT & T i AaeTHhal gial gl o HT
AT T o T& ST qoh o Lo eAa AT ATETT sl SITARTLT ITH Il 2l

14.5 =07 g ud STt AT (Central Moments and Their Calculation)

Fea I TIETd AT Fe o 11 e fateat = g-

i) seer fafer i) o fafer MHRESEEEEREIC]
1. weaer fafdr (Direct Method): =& fafar & @awr gger 2oft &1 F|T~a Atew (X) F19 FoFaAT
STTAT | T8 TAT [Aar & s o &7 q9iq< A1eq 7 =« (Deviation from Mean)
fAeTera ) 7Ted | =t & av (d?), 79 (d3) U T =71 (d4) ST Fleh SART AT FHHLT:
>d, 2d2, Xd3ud Yd4 fReTer STt 2|
FfmTa St (Individual Series)

le—Z(X-X):O :E
N N

W, = Z(X_X)Z - Zdz = 52

2 N N

R EE >

: N N
SR LT
argfr 9ft (Frequency Series)

sty feawor &t fRufa & P=e-=amar &1 S9! sgixr & T ®ieh 3961 0T (Dfd, Yfd?,
3 TE Sfd4) e ST 137 TAX-X), SHK-X)2, SHK-X)3 T SHX-X) & ofr zarfar
ST 2

1 S, Xfd : -
u1:NZf(X—X) = WZO FiH D (X-X) =0
_ 2
w:%Zf(X—X)Z: Zde =c’
1 Sy 2fd®
=—3f(X-X)’=
M3 N ( ) N
. 1 —.. xfd*
=—3f(X-X)*=
uq Wy N ( ) N

IR 1: [ sy fAaeor & 91ed u% sreriid 9l TEndi w7 919 AT sl oru-
ELIRES 0-10 10-20 20-30 30-40 40-50
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e e py =28 = 2= 0

2
e wfeme p, = 22 = 1290 = 156

N
»d3 _ 1440_
T aRH=TT g =2 —=——=

N 10

A T Ao, = 25 = 2220 = 49302

10

a1 fow T s iRy foaeor o = aRETat & g7 w99 0, 156, 144 79T 49392 2|

A 2 2 3 2 1
T soTer TAter g7 Sva @ q00ETd sl ToET

TM | e | gy fX d(X=23| fd fd2 fd3 fd#

qATT | TH f F =)
X)

0-10 5 2 10 -18 -36 648 -11664 | 209952
10-20 15 2 30 -8 -16 128 -1024 8192
20-30 25 3 75 +2 6 12 24 48
30-40 35 2 70 +12 24 288 3456 41472
40-50 45 1 45 +22 22 484 10648 | 234256

gt >f=10 | >fx=230 >fd=0| >fd2= > fd3= > fd4=

1560 1440 493920

qaEaL ATeTr X = X fx/IN =230/10 =23

2. o fafar a7 wfeaq arex & afema (ShortCut Method or Moments About Arbitrary

Origin)

T iy Ao § q9iae a7eT q99ea | g af Toge fafer gy =i ug =Jrai it qoreE
FAT FioA gl 1A gl THt fuafa & @ f&afer &1 sy forar stmar 21 zoe savia fA=e

ATEA TS qHIAY qTeT | o Hiodd arag (Arbitrary Origin) & fHamer ST &)
TR X1, X2, X3,...,Xn TH AL X % N STATHA 8, q7 Teh FHiedq 95 A ¥ I00A1T &-

e Aoft §
_ 0

9 e o =222 =1
TS

o i = 204 _ 3dx

1= 'y

N

ffrr wfooms g, = 2O Xdw

N N

FTS 14 TRETd TS gYIisea
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_ T(x-4)° _ zdix
o= ot H3s =—"FH = ¢
s S—. 1, = Z(xI;A)4 _ Zil:x (T2l dx=x-A)
AT Hiead fag A & F8 7 afvend [ e 71 B ST aerar -
py = 2 3 SEtr=123,...
srg iRy Soft &

T2 X1, X2, X3,...,Xk Th X X & K A (AT AW HTUA % AAA H T W) 2 {16t &0
gt £, f2 ..., f €, A1 TF wfeud fag A & i 2-

YA u
91T TRETT o =22 =1 stet N= fx
T g w = God)T _ 2fdx
N N’
_ Yf(x-A)? _ Yfd®x
IEGIRERIERCI G py == =y
_ Yf(x-A)3 _ Tfd3x
EJE“Z' SIRCIE H3 == = N, ,
_ Xf(x-A)* _ ¥d*x
S = afETa o = ==

AT Hfeqd &g A & 7 & &1 IR =9 T J1a 63T ST 96t 2-

py = P M Setr=1,23,....
argeer 2: et =7 % 10 981 9 srgTRa TUH = aiEra wFer 5, 30, 40 ¥ 50 F
THTAL HTET, T, [, TAT W, FT THAT DI
T -

A=10,u, =51, =30, 1, =40,u, =50
AT ATET X =A+p, =10+5=15
T W, = W, — . =30-5°=30-25=5

1

My =Hy = SHH + 24
=40-3x30x5+2(5)°
=40-450+2x125=290—450=160
1 1

4
My =g — 4ight; + 6105 + By —3u;
=50-4x40x5+6x30x25—3x625
=50-800+4500-1875
=4550—-2675
= 1875

ST 3: Ifa FoReT 2oft &7 FHT=A AT 7 3T TIH A el T AT FHT: 0, 16, 64
T 162 31 ar-

1) Ffcad g1 fovg 5 9% LT ST (2) T T AT TATAT a0l 0T i)

_Q'a-_

(1) X= A+,
M o =X-A=7-5=2
1, :u2+pf =16+4=20
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TSI TRTATY
——64+3x16x2+(2)’
=—64+96+8=40
My =M, + Ay + By — 1y
_162-+4x(-64)x(2)+6x16(2)*+(2)*
=162-512+384+16

=562—-512=50
TH T q (avg 5 T2 SETHT T9H A1 9T 2, 20, 40 ¥ 50 2
2) X=7,A=0

qa: p=X-A=7-0=7

My =, +1y
=16+(7)?=16+49=65

TETIR TRTIRSTH

=—64+3x16x7+(7)°

=—64+336+343=615

My =M + A, + 61,41, — 11y
=162 +4(—64)x7+6x16x(7)*+(7)*
=162-1792+3136+2401
=5699-1792

= 3907
3. g fa=== G (Step deviation method):
77 @ fafe &1 g uF o3 &9 g1 o &ty va ug =y @t #§ awaw Faa saar g &
Ffeqa ATeT | forw o A=t &1 T g9mIads (Common Factor) & AT & 98
ey BT Siar g1 oA ®, wfeuq o f6g § aREmar it TuET wd 99T g3 b OH

THTATSIA Y (3T 14T 8-
_ Sfdx .
Y1 =5xi

2
ve = ZEx ()2
_Yfd? .
va = E5x (i)?
4
va =2 x (i)

SIS 4: A SfieheT | TIH A Fea 1T TIEATT TAT THIAL H1eT &l 98 fa=ad fd & [
::

5,10,0,3,6
g Hfcud g fag (A=5), N=5
HANA (i) = 1 (AT GoAT & S T FATH SqA<Ter)
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Xi 5 10 0 3 6 2X=24
Sfdx=(xi—A)h 0 5 -5 2 -1 > fdx= -1
Fieqq qATg & TRETa:

_Bfdx o1
y1 ==X 5xl 0.2

vo =82y (iy2= By (1)2 = 11
Vo= ()2 = Tx (1)? =-1.4
va = ZE% (iyr = 27 (1)* = 253.4
Fe T g
M1=Y1-y1=-(0.2) - (-0.2)
M2=Yy2-Yy12=11-(-0.2)2=10.96
b3 = ya- 3y2y1 + 213 = -1.4-(3X11X-0.2)+2X(-0.2) = 5.184
M4 =ya- 4yay1 + 6 y2y12 -3y1*
= 253.4 — (4x-1.4x-0.2)+[6x11x(-0.2)?] -3(-0.2)*
= 254.9152
AT HTET
=A+y1=502 =4.8
14.6 If=Ta ¥ A=< F "Lra (Sheppard’s Correction for Moments)

FTha AT H TRETAT T T0ET FId T Fad & 77 f@aeg &l g =7 (X) q9d 81 Tg
ar o Simar g & s 1 SHE av & 7e favg 9% g 2rav gl I8 "iedar aHiHd
TAqoT ® ST |G BIAT & WA Tohed ATHTAT: AT AFHTHT a0 § UHT HIEAT 3=q 781 gl
i aRumEET F® Al S| agga A (Grouping error) Fgd 8, TETdl i TUET H
=T 21 STt 81 =) fagw AT A #7 W FA * fow =, Th. A9 (W.F. Sheppard) =
9% AT &7 ST ot ST =8 BF AU % HeTe Fed | -

. h?
qfad) =p,——
Hy  ( ) K, 12
My (HeTITEE) =,
. 1 7
FOAA) =p, —=h’p, +——h*
Hy ( ) M, 5 M, 540

TH S g T, Fed T BIam &1 |y 3T Y, T FeTee SHier WY raeds Tg! & &
=HH Al % gaTcHT S RUTHT =g a7 T@d &l dd: AL ATdITs Thid & H0
A T THTH g ATl B

TS T HMTLT THHT AT AT THIHT AGT ded § gf 39Lh gral gl J a1 U
(A ATl MG ded § Ig ST Tol ardll AT & AfQ AT H §&a1 agd a=i af
(1000 & 31fersh) THT I HereT ST giaT gl

14.7 3T A LEAT STt (Charlier's Accuracy check)
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FTAAR FT S[EAT = =l F91 gAd Id o A0 | 4 g1 gH Ig W 1q & &
FTAAL-ST= o GIT 0T TRAT 3 AT il TLreT gidl gl areaTdl & g | oW A9 o

T BT & AT TorET-FRat | v srerfa et & -
fema -
SR 2f(dx +1)=Xfdx + N

ot >f (dx +1)* =fdx* + 2= fdx + N

T >f (dx +1)° + Zfdx® +32fdx? + 3=fdx + N

=qd >f (dx +1)* ==fdx* + 43fdx® + 62 fdx? + 4%fdx + N

qe: ITAH F(=F-GA, TATT AT FIA 6l AT T AL T2 AR g1 Ff2 Te7eq afa
FT TN T T & AT dx (X — A) T ST TET ST

14.8 gfRaTal < sratiRa w1t fad== % [urs (Karl Pearson’s Coefficients

based on moments)
TIH AT Feal T TEATAT T AT AT ORI 0l 97 i 99 o &Far g1
UTThT T STTRT JAFTCHT AT § FAeTqas AT SIdT g1 g § fAauwar vd g
& AT | T UM agd STFAR(T gl T SieT 37 THT O Fer g - f=—2

3

U,
_Ha_ Hg
P o
My _ M :
le\/ﬁ= M;Z:G_g FHifth p,=c°
2

Y,=p, -3="4-3

>~

FT-FHHT THT (alpha) T T AT =T Al STAT | AR IO HH 5 -
K24

_H _
o, =—=0,0,= =5
c

(e}
U u
0‘326_32 \/B_l: V1104 = (S_j: B,

14.9 gfaTaT o< saTiRa fawwar Iunie (Coefficient of Skewness based on

Moments)
ATl 9% ST el (9FET T [ATHdT T -

_ BB, +3)

‘25, -6p,-9)
o AT 19 &, 9 | gH &Il (496 & [ATHdT 0T & o0 g9+ J &7 TR 77 81 7@t
T Sy T TANT ST FT T 8 1o F1 AT § T AT & 3l e
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gt B, AT B, FT FU= F IO F1 9 GF T AT X>Z GTeAF fAaear grfr
TaT If3 X < Z a1 Fornenas fauwar grfn afs S, =0 ar av a1 p,=0 =r B,+3=0 =T
B,=-3

A B, =p /g 58t p, = I 2F(x=x)* >0
3T W, TETIOT § SrehT avt SROTTcH® Tl gl qehdl oTd: -

B,=4>0
U

= Y IS, =0 a1 ;=0 a7 p,=0 | =7 Y& q9tiq Faer & f,=01 s =¥
AT & ATT % €T F AT AT S7aT g1 AT sHent U e T (limitation) g1 F
STt a1 geTcHe AT FEOTTCHE I TohdT g AThd  Tad gdTcqs® gl 9T TR1e off et

ST =6 et Taomar it fRer (9HTeeh AT SK0McHe) &l aaT9 § 97 grar gl o9 a9 &
T FA o 10 &Il T4 o T O T TN T S[TaT 2l

Y= +\Il__ 3?2 3
Wwﬁwwﬁ%pgwﬁ%ﬁﬁwémﬁ%w@mﬁm%ﬁ
FOTTCHE GIIT ST AT 1, EATHE IR Al [ATHAT | G g

14.10 gysfidea &7 s (Meaning of Kurtosis)

THY T4 H AT iRy deq § dfra, fF=er (Deviation) dom fArowdr & 9 # uw T+ 81 o
T gefided & a1 ® 9E kurtosis W FTHT FT o152 ¢ fSEaT o12f 2ram 8- SWRT garm AT
IHLTI (Bulge or bulginess)| HTT#hT H THHT TIRT THHT d% #l JadT H AT a9 6
forae % IV AT F9EuT H A9 g FRAT Sar g1 qyefiie & stemww ¥ smgf-asw
(Frequency curve) & SfT¥ T S&Hfd 7aiq ofiia (Peakedness) &T 9aT FadT gl el
ST A o T[T STET F9Ca i AT &l gYeiive Fgl Srar g

9T, FTFEe Ta wrsed (Prof. Croxton and Cowden) 1531 ®, “qgy#fivca #7 7717 3 #TAT
1 FH FAT § a8 TF Fgia [@a<ow #7 3% JFier a1 992 NS qrar giar g1 (A

measure of kurtosis indicates the degree fo which a curve of a frequency distribution

/s peaked or flat-topped.)”

FTeT (Spiegel) F TR, ‘YT 19 FarHT & 1 o7 7 31 sgfa-aw &
TJFITT #1 7TAT FT TTT &1 (Kurtosis is the degree of peakedness of a distribution
usually taken to a normal distribution.)”

qTd aeal H, i o g6 78 1q grav § (& afe et srafxr fB@awor & &g (graph)
o% sifeha TR ST AT a8 SETHTT @ g1 AT YT | SAfed 99l AT Tahiar ad ITa
graT gl o gyefidea sgfAt & Fa@e0r (concentration) =&t fa@a (Dispersion)
T 919 2

14.11 geefided & Y& (Types of Kurtosis)

fige@ (graph) 9% sifhd #ed 9% g aF &ad: 3 YA & I OFdl g- Tl aa,
THETHT I Ud 99T a5 TTS Tl a5 ST Toh Gl qAAT | ATF ThidT g af ag T
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ft T (Leptokurtic) @ Fgarar g1 UHT Fufa & smafat agas & Hae o=ar % ar
ST 3 SrITd Wed T H hiexd BT g1 THT T ATS ST 7 a2 7eq AR § 9H
& ¥ AT g af ag #eqw it arar (Mesokurtic) 3% FgaATar gl I @, AT a% =l
TAAT | efers 99er g af ag =qe it T (Platykurtic) a5 Fgarar g1 = |1 aohl il
o =1 g gt = 2-

e T =TT

R
wtig fafesr aifeas RAfemw Tao AT (William S. Gossett) =7 i T dgd =9 &
qUA FA gU Fed o- “FIe A Fret T FId G SR 7927 615 10 W9 (7 q) F A
gia & ik g#ier A a1 - $3 oY, @1 Ge7 S} FTT T T FITESH F1 A<g g
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&1 (Platykurtic curves are like Platypus- squat with short tails; Leptokurtic curves are

like Kangaroos- high with long tails noted for leaping.)”

14.12 gysfidea $it 717 (Measures of Kurtosis)

Tefoed &7 T &9 F 719 & forw srafewor & B vd =3qd =1 (Second and
fourth moments of dispersion) T ITART FFAT STTAT 81 it &1 ATT & et fOgE=
FT 98 T AT 6T T 2
T H AT B2 = o = frrors

Tfx B2 = 3, AT & 7AW 9T 1T (Mesokurtic or Normal) 2raT gl
T B2 > 3, AT e Tewrer ofiT AT4AT (Leptokurtic) BTaT g
g Afq B2 < 3, AT a5 99< 9T a1t (Platykurtic) 2raT g1
IETE 7: Tt srgfxy farawor # gt afemd (u2) = 6 i =l afema (us)= 432 fiu
T 21 gefited (B2) T ATT it 0T AUl
g Jaefifer T p2 = £

432 432 g

BZ—?—E =12

o B2>3, T @k Tahier 9T ara (Leptokurtic) R

pé4 _ =g i

a0 g (Second formula):
qepefTeied 7 AT 3 To7T v 7 START AT T ST 2-
)/2 = ﬁz —3 = M
u22

TR y2 T B2 — 3 =0, T a5 qeaw <fi¥ arar (Mesokurtic or Normal) graT 21
TTT yo ST g, AT @k Tenier ST ataT (Leptokurtic) T &1

UF ATQ y2 FUTCHT &, a7 9% a9¢ T arar (Platykurtic) 2raT g1

fr&<r g (Third formula):
. At (Kelly) 3T Teefieea &7 719+ & fore = 97 fm 1 g-

BZ — P75 =P3s

Pgg— P19
Sargeer ; Y sy fAawor & forw B2 = 0.6, Prs = 70, Pas = 50, 3f% P1o= 30 &7 77+ R
TAT &1 AT F T FT ITANT Fd U Pgo o I T T0ET FIor0)
g: 39 S g o

B — P75 =P3s
Pgg— P19

fear T d: B2=0.6, P7s = 70, P2s = 50, 3T P1o= 30
0.6 = 1050

P, 30 = 20 _ 33.33
90 T 06 T
Pyy = 33.33 4+ 30 = 63.33

14.13 1™ T (Practice Questions)
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CREEIRR K]
1. @% o AT TIAT T o THIATT AT TTETT il SITAHILT 2T 8-

i) gpefieea ii) e

iii) fErowaT iv) THT=A ATET
2. 7t B2 > 3 & T a5 AT gIIT

i) Tehrer oftd aTeT i) =g ot ATt

iii) wearw of e AT iv) TAH T IS A5l
3. gyefiica &1 @ il ITAAT el Fal-

i) et ii) AT

iii) 7ot T iv) TAH T IS TGl
4. AT & AT AT T ToF 93 gl e-

i) eTHE ii) ST

iii) T iv) T

14.14 91T (Summary)

TR AT ‘AT 9153 FT AITda AT AT TTeawT @A (Mechanics) # T SFRT 21T &,
Sgt a7 Tt fawg & Amer a1 9=7 T a1 a9 R q19AT gl 99 "ireTeht § 9T,
TRt Sthel o [Ea¥oT & AHIA ATed | I A« qodr & [=aadi (deviations) & fAts
=1t (Order/Powers) STE w2r¥, f3d, JaiT ATfa =Tdl & THAGL ATLT gl ATET & TOH
gfe=Td (First Moment from Mean) &1 He7 7 (0) % a7 gIAT § i1 THIAC A1eT &
=T T A0 q<7 7 rav gl G e 1 goa w820 (Variance) a1 Y919 F=9dq
% a3 (Square of Standard Deviation) F IXMaY BIAT gl Fwald TATT ATT HLT il diT
@ Efeat = 8- Jorer @t o [Bfd va ge-fe=ew [@ten sore @i § qe9 ager Joft
T FHTAL ATET (X) AT 63T STaT 81 0 TATq a0 & Tds o F7 q97a< Aq1ed |
fa=e= (Deviation from Mean) F&Terd g1 ATex & F=et & av1 (d?), 99 (d3) Ud =qd
1T (d4) FTT Tk IAHRT AN HAM: Yd, >d2, Xd3 g Yd4 Heher Srar 2

TAH AT e 1T TIATAT T2 ST AT IOTeT 6l T4 el [9a89 « THAT g1 3 I[Oriehi &7
AT qAATCHS STeqd= | AeTq@® hAT AT gl g ¥ FuHar ug gy & 717 |
T T Tgd STANT gl

gqyefiica & g8 I8 A1 giaT ¢ T I et stgfxr f@awor &1 f&gea (graph) 9 sifea fRam
ST 7 98 THTHT a g AT TEMAET | A8 T9eT T THiaT a5 ST gram gl ofa:
gqeefiiea AT % Fr= =607 (concentration) srraT fe@<ra (Dispersion) T 71T g1 I

B2=3, T =k weaw offd arem (Mesokurtic) ZraT g1 TfE B2>3, T a% Tenier ofiT FTerT
(Leptokurtic) graT & Ta g B2 < 3, @7 7% =99< of¥ ar«T (Platykurtic) 2raT 81

14.14 srsz1aT (Glossary)

i wifas A= a1 gfeawr Gsme & 75 el foeg & et =@ 957 w3 arer a1 &
HATIAT § Safesh difegant § fheT st & &aeor & qwiae d41eq 9 39+ At et &
et & fafer =mat S o, {3, g ot =Jai & 9Hiae /e 2|
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qypefteiea: SWT gar AT IWTTTH | AT H ST ST THTAT 5 i el § A o
& T & IATT AT ATEUT il 1T g (3T S(TaT 2|

14.15 T+ T % I (Answers of Practice Question)
g
1.10) 2.) 3. i) 4. i)
14.16 TETIF / ST 915 it (Useful/Helpful Text)
= %, UHA. AT, TN S, TFaHa A (2007), s¥omer #1 AEga TRATIHE
fRferi, Fra=a TRt ST
= AT ATT AN (1998), F7feqF1 F Feraed, HIATEAT THTI, AL
= wH. V.77 (1998), #7feq#71 # o7 7, UH. = UL Hu«T oo, THAN, A% fawetl|
= Tarar f¥g, oo g, ar$o %0 iz (2002) - spfarefiT 7foa o gRiTw
FIfeqF1, e afsashar, 7% e
= J. K. Sharma (2008) Business Statistics, Dorling Kinderseley (India) Pvt. Ltd.
(Pearson Education), Delhi.
= THOUAQ AT, TAOF0 Fqaar (2010) -gRFTITHF Ay, foa qfeafeqr gy,
TATETATRI
14.17 Feemens ¥ (Essay Type Question)
1. givaTa hF Fgd 82 SHTAY 97T § T9IH AT TATAl & TRST0 0l 3T 9% Jehrer
TTferT)
2. TN & AT FAT AT 62 TTHar aur T eived § of=q¥ #9€ Sifory|
3. AU AT HLATYT FIT 2 THHT TANT e [T (1T 52
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13.6.2 afemar #it =t (Number of Moment)

TICETAT sl §&AT & gidl &, AT &9 & TRt sraixr fEwor § rat e 9 -

pr:%Zf(X-)_()r;r =012 ...... (1)
1 =A\r =\r =T
- N[fl(x—x) (K, -X) + fn(xn-x)}

THEFT (1) Hr=0 @ 1%

M, :%Zf (X-X)’ :%Zf =1

I FHFT (1) Hr=1 7@ 12
b= S XF (XX) = 0 FifE F(X-X) = 0

TTE Y, FHTAL AT & [AawTer 77 Fo=re =t 7 T07 =7 grar &l
T 1= 2 T O FHIEHT (1) FIT

M, = %Zf (X-)_()2 =’ = variance
TH TT T3 e TIETa 9207 T 24<F Feam g
= (XX
A, = S IH(X )

wfcaa go fa=g & 9= (Moments about arbritrary origin)
TATAL ATeT X & a9 g/ Tl &feaq favg (Ffeqa ared) A & af=mat &1 aiaad &7
T &l ATHTT &9 F FHifeqd g favg A T r qf 90919

M1:%Z]c(x.,a\)f,r:0,1,2,.... (2)
%[fl(xl 'A)r +f2(X2-A)r oo f”(x _A)r J
HHTFLOT (2) H r= 0 7@ 9T -

W= S IA(x A

_ %Zf =1
THT FHHOT H r =1 @ 0 -

My = %Zf (X'A)
- S [EZfx- 3]

1 A 'f
R
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1
—NZfX-A
= X-A
qm = X= + A (3)

FHHRLOT (3) TEA ol Aecd U THI T 2| GH AT @ TFd & [ I A=0 @ X = p, rqiq
7 o faeg & foram 3 aivama quT=aY 97ed Fl 3 w6
THET (2) W r = 2,3,4,..... AR T@F I

o = XX A)
My = %Zf (X 'A)3
My = %Zf (X 'A)4

TTSF AT AE THA o & o qHIwa< AT F o0 T aR=ma storar e 9 & p (F)
AT FHfeqq favg A 7 forg 1o afema &1 py & oraa g

TH A g T
b= TF(X- X)
=9 gH e = # forg g9 2
w = %Zf (X-A + A-X) (4)
T (3) 7
X=pw+Aam A- X =y,
T FHIHTT (4) |
1
= g2 [(X-A) -] (5)

THIHL (5) T (308 THT | B i3 U2 p ¥y, & gae 9 AT g1 g7 Tg1 9 =9
FAreaTT T QU= TEQT FIA Al FlS MALTRAT HEHH Tl FX Tg ol TH A&q1T H7 eaa:
AT &9 95 ghTT-

B = - Cpy py +'Copg ()
zeft TR (6) # T r= 2, 3 ¥ 4 @A W

M, = My - Wy @)

My = Mg -3pp py + 20 ®)

Mo = By -4y 1y + 64, py - 3y 9)

THIHLT (7), (8), (9) Tgd HEaLTN & qAT Hd ATE T AT gl §H sl T TICATAT | Hfedd
e Tovg I¥ AT TIATal sl | IT0ET T TG 8| THE (070 gH TaTIH THIAL qTeT 6T
TUTET HAT TEAT & TAT FHfoqd Jo foleg il STFRTLT TEAT T2l | THIHT (3) H FH A

FRRX=p +A T = X - A gHET (7), (8), (9)
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My, = M, + (10)
! — ! '3

Uy = U +3p2U1 W, (11)
My = Wy + 4pgy +6pu’ + pf (12)

TICETT ST el Hael TAT FT 3 Hd AT T a1 &A1 o I &-

13.6.3 ¥t TiETdl & qiRewe

Fea T IRETTT & TRFHAT Fd THT TS FAAL G167 07 §C&AT g ad af S g
b= S F (XX

FT TN FLAT ATV GH shes T TIATAT % T T Tg1 T 3 |

sfRmTa Soft

sy Aft

T Rofa § g0 ugar Rt swfeud ared (A) & IRETT T Fd 8 ST fhe T e 1%
a1 TIEATAL 2l TUAT T AT STAT 5| GH S g (o6 (el ] wfead 9o faeg A ¥ 9=

1
r'= —3f(X-A)
Wr'=3 ( )

afx dx=X-A = ur'zﬁxf(dx)r
afaTdl & o ¥ e a7d qgea T B,

afeaTdl & gaer ¥ e a1 oft F1hr Agcayt € -

@) =L, =0 o7 7mreae mmer X=A+1;

(2) =tz gwtHT T g 1 39 S\ & o UH [@aeer § sigadl ™| w7 | Jgdl 8
ST | Hedt gl quHg Faeer § g6as /rey ¥ o= @ S s o w1 TEe @ v
Fuw =TT (1, 3, 5, 7..... TATR) FRAT SITT A7 94T (= ST F0TcHE (Gaa UF gaY

& FET B 21 =7 w0 My, g, g el &7 919 -7 a7 § 310 -

SE(X—X)=2f (X = X)*=2f (X - X)°=.....=0

T W =Hy=He e =0

a7 H,.,=0 @& r=0,123...

(3) =fz smgfxr =< (avfigd) ¥ g9 T+ &1 aiaa+ (Change of Scale) F¥ 3iq I
dx'=X—-A/h

RIl X = A+hdX'
T X=A+hdX'
EISIEEIES
1 —\T
ur=NZf(X—X)
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=hfizf(dX'—d§')

N

(4) B9 A & T p, =0” =TT a7
M;Z%Zf(X—A)Zz o= &t Jrex

' 2
Mo = Hy—Hy
S W, TF areaias G AT g, T THH a3 U I FHRITHT L1 R 38 T
W, =, - T I FITTcHE I
T, < py
IqT TELT < fa=e=-a1 q1eq

IT Variance < Mean Square Deviation
I7 S.D. < Root Mean Square Deviation
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