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TSI ACAETE S eSS ory] @I S AFTT A |
ATPRATI AT T [IF® (g oI AR

Z (Sigma Capital) or (Summation) crstaet o

7 #1% (Capital) sTa o

X (xaE) T Stfefe st
u(Fe) iy fardE snfefes st
AM (Arithmetic Mean) stifeife<s sie

GM (Geometric Mean) SHIRITSS TG

HM (Harmonic Mean) B0 g

M, (Median) ST

M (Mode) ARTE

O, (1* quartile) e TRl

Q, (2™ quartile) TSt v

0,(3" quartile) TEE R

D, (1* decile) SR TR

D, (ith decile) 1-53T TR

f. (Frequency of the ith class) 1= QIR steraTRlst
P, (1" percentile) SPRNT *[STH

P (ith percentile) -5 ¥

R (Range) AT

QD (Quartile Deviation) TRelF [T

MD (Mean Deviation) TG [T

o’ (Sigma Square) COART

o (Sigma) stfafirs aagE (Tenfd)
S sifafers L (T
CV (Co-efficient of variation) Tt

M (Mu r prime) 7 -5 weHifes Afaars
A, (Mu r) - C+ifes Afars
4, (Mu two) @S canifirs sifTare
[, (Beta one) o

[, (Beta two) S[oeTSia FTZo

SK (Coefficient of skewness) TR AEsToRT
r () LTRSS

b () Frears

cov (Covariane) IECSAIRT

» (Rho) TR
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STATISTICS, VARIABLE & CONCEPTS OF DIFFERENT SYMBOLS

Afrear *wiba S ef s« Statistics | @9 e = Ze (@ GO A @@
AefE el | el (P AT S w9y ez, Bormew, ReaEe Gar TR e @
o TS s sfzeiE 2o AT |

sraTsa faats @i .61 semat (P.C. Mohalanobis) 5@ Statistics @3
TAIM AT ST | IR AR FeH (MSZA @ “Statistics’ *Rifoa
Ao I T2 AMAS | AEAE AT TRAGOG TS ASXS IE | SR AR
Statistics @ 75 AT RETE 7E TS 27 |

B f4feTEE S T e (SRR @I 20 ASTmeE Al s
TS | BT AfPTRBITTR [, B @ B st Wi, fFE (R.A. Fisher) @3 @3
ETRIT SRAAE G SCACE SIS SfeTs AP & Rerd Rasar wca |

Q@ G 2 e R dia—

o IfPRAITR TG [T FACS AT |

o AARPIRA T IS ARA |

o FGoRT AfPIREINRTER TN IS AT |

o ARPIRIICTR CAfHI8s T[T FACT AR |

o RPN $FY 8 [ILF RTAIT FA0T AR |

o AARPIRAIR I I FACT AR |

o T, FIF, TNAF @ WA LIFel AT FACT AT |

® TEICHA AJACIN BT FACT AR |

®  GOTMHF 8 IRATAGS HeTF ToAE F109 ARA |

o fafter @ Sftey &o1@ 7o0F TE109 ARE?

o SIS 5 o1 TS S |

o AR CREE eRATST BT FAS A |

o fifoq aSicaa diaell, [IRIT 8 FOAT BAATHT & TS IS AT |
G [STEBreT SR e



N B GRS ARITRLT-2T G
3.0> ARG Seoife

Origin of Statistics

AfRFIRATTTR TG ARTARSI Tl 787 2 | O SIAS I Q5T AfPIas=iam e« v
TRIETR AP w0 2g@fer == soifoaifoa (Statistics) 7 IE FwAMGA Icae | f[afog
AT Ste, T == Status (FBIGET) e BHiferE =% “ Statista” (SHAGI0)
Se@l Wil w9 Statistik (9TF Statistics v Geofe zwwe | Afef Wwm wefE =T
GG TRZ | ACITRICET e Aot Sigra AT Afiemia ooy qreeda sAfawe,
AT TR, GT AT, T-ga TR, I Afeser Swsifira o3 Ar sAfemas qrkes e |
GO (T IR ARFRAE Ao f[eew (Science of Kings) 3T 29 | IS AfRPRAE
WY AFIT FIAPICAT TEOZ T (713 | 32 WI- R AT B #1141, (AT (i fwer
AT T2 TREYE, Torgre, stifafsss faraaer ata s 12 frars @ 27|

TR Afe @A TN et Shfon A A AT et owfs ¢ Afafy e fre
3 (T A | 93 T 2 GoeT TG T PR @3 4. 9, R A wsiee
e 9 | s A 9@, 9, fFnm gdeeE ARPRGTE g9 999 S
AT SIfHT ST | T (oS [, sy e Awfs, Afe W e,
AT s, rEE-Afegar RS SmeEy | ARPTRGIER SEEe B
SR O 9. 4. [FHEE ARPROITE sme e 2@ | GRS AfPREGE *E q&t
o, .. are e |

S.0%  ARPRYIR et
Definition of Statistics

W T AR AT T Borge 1 W e | R[4 sAfammfamst ey
BT (AT ARG RIS T | 9T IR 73 e 577 20T AT |

i. FI6E ARPRAMA (Statistics in singular sense)
ii. IZIGC AAfFTAI (Statistics in plural sense)

GO AfFRAT:

G A AP e =T T2 @, MO A IFAAT | e @ AeifefEw vy
TeelE, GogI, FRTaae Q3R T Wi ([l @S 29T AR |

Gl Tl e e



AT, B ¢ RS e qielt ©

QIO ARFTRGI:

T2 W AR = =T (FI GO AT RACE IRATGR e @: FOPST ARAE
(RTET TR 71T, WINLAT IS @74l T —I-RIGIa S e, sy etmeia
a ffeg e Seoims A1 e A wemif-aeif 2o, efs TvE Ao ST
AT, AT HFTR T2Nfog S TS BAG o1 AAferer |

orere [fey Afeeaatar Aferaae [fSgerm Teefis @ |  ma I RA.
Fisher; W.I.King, Bowley, Croxton & cowden, H. Secrist @@ <gel ST@RTalsy |

R.A. Fisher «3 XS, “/Afprease ool wime sfticea qafb «er ar s/ a&r
2l stfafss Soitea Tm ot 1 = 17 (According to R.A Fisher. &The science
of statistics is essentially a branch of applied mathematics and may be
regarded as mathematics applied to observational data)

W.LKing «3 WS, “sAfFe 26T Sfoasq [aw 7 Fras @eas f[{eem |
(W.LKing says, @Statistics is the science decision making in the field
uncertainity”)

Bowley @@ WO-(FF SEPHIGR CF@ RE ToR@e@ SHEHS wa@
sToRe q¢fAiE 2eog AAfPTedneT | (aeStatistics are numerical statement of facts
in any department of enquiry placed in relation to each other.”)

Croxton & cowden € W, ARPRYT R RATGRF, D7 TER, TAZ,
fareaer @ T e FAE fgele (aeStatistics may be defined as the science of
collection, Presentation, analysis and interpretation of numerical data™)

H. Secrist «3 wo, “Afora™ fieem @| <@ @@ o fdifas Soacen
TGS e @R A TN eI, o gfemests W S
ML TS, WS A e R Iefd I@e w@ TEO A@w e
ST ITNBCE AL 17 (aBy statistics we mean aggregate of facts affeted to a
marked extent by multiplicity of causes, numerically expressed, enumarated or
estimated according to reasonable standard of accuracy, collected in a systematic
manner of a predetermined purpose and placed in relation to each other™)

ARFTHTT T A, AFPIRIT ZCT- fRTSIfEe SAC AL 94 IRelE, MGIFHH,
Borgret, faraer @ a4t et Fa e |

BRI AT
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(i)

(iii)

@iv)

Name of some Statistician

Wﬁwﬂﬁwﬁﬁ

o TEIT A, «.

o T IS (AT

e Mr. W.I King

o T A, B, TR (2 Ty wRenm)
o T G (SR (R (BIYAr

o TR @, f&r. GIEEt

o THIT G AR AW

ATz w3y

Characteristics of Statistics

fafeq sAferrenmfama o LTSt St I AfRFRAGET FoskT Srgdwarsy
@42 AAfaefrs 2 | fes @ EreteT S 34 2o -
ARPRAICT FRGTPE ST WRHF: AP TAGE MR & IS TA |
(P SORIBE TANCE AP @ Z@ T | @G- Qs ST, 4Ia T (A0SR
T GeIRIGT TATCE AT T A 7 |

ATRIATI QLBR SOIF T B: 25 S Afredie weae e qary | «fo ffvey
TR AT T 2 7 | SARAR T[S MG AT o1 2@ A1 | (T
It FET 27 GFT B BHOT ¢ Fb 9@ Of AfpesH za A g s wm @
TG T AT AT WA 1T Tl ¢ Fb 90 T2l AfRPIRANT 2 | IR
93 TG FLAIT IS AT I QAT SO (S10G) A A |

SO TGS AR BAGE 2 (@ A @ 5w 3 Reew Atz
TR 20T W@ | (@ w9 @ ey iz aikegs T 9 @ shifafes
BAArGrE AfEIRATE <@ A A | @W- 687, 657,637, 677,707 ............. gosifn
ARFIAIT 7T | TOF NG 7 WG TRAGTT FOST (A B! ol o0 |
ARG o7 T=RY IR W eelTe ' A v qIifes IE @@
Aoifis (| 4 B i B9eer, o9, A omeary, iR Ionf
TAMMESTE a4 el 27 |

a5 TR s qmm
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(vi)

s, v ¢ fify editeq qiett e

AFFRIGIT ST TSI IRUZ FA© QF: AR TAREN IR a7
AT T | SRS MRS TR0 IS e Mre 4 209 o @9 @ €aqeE
w27 (I 9o Aoy <t facs a5 =7

SR NGO ITST: AP TAGE T2 TGS 20T 2 | TGS 26T
T ST T3 O3 EEE T O @ | (ANE-SORGE 989 ST 8
FERGTE GfE go fiea 5o TG Afawreasie 7 | e, TArsTEn ¢ fawe
T 7 2 ST O TGS 7 |

(vii) ST GATICFTST: AP BAGE T2 TS 20T 2 | TR 28T

(viii)

J.o¢

®

(i)

T ST IS, GIF AT (T 2@ | (T BT Afafars o @ = @3
ot e g wten Wi e sif5e SoAre sAfeedse 70 e, SAseEn a3
faEa Bo 218 T IS SIS [ 2T ST GRS 77 |

AT feite gfeorers oA Ao o AN Srare AR AT
SRR e Feneeeed fofare g sAfagar szd Far =7 | Joar, T fwemeie
GG JfeTre SAfemeer AGTor A TT A T |

ARPRAIER ¢FY 8 IR

Importance and uses of statistics

(ACIIT MRATORE SR IS ARFIRAT 5927 I 27 | 5 Ay oy ¢
IR BT T R -

ARPRLT TR I ARG FCR: AP Mo wenrer e f[fey e
TR TR SIEEel I AR FA0e M2y I | [y it et @wm:
(@ T, wiEet, R e, Ay Tt 39 A ffT ¢ sim e
7 feyfarer o AfEreifeoe S AT 3 |

ATPRIIT ACE LA T FRIAST = AT AEA =ipifera o fevefaee
SFGf SR AT I AT TR IO &, FANS, 2, SA-a@
e Toiifer TS e T2TS @ 2AF | Qe Mo fF«farr oy e 8
wetAfeT R At siEer s | e, i, fee, afies, fim
Soiifr CFCa O e [T TN @ SEftesaE W e i o
AfPTRATI NG st 541 24 |

SRR AT



(iii)

i)

™

(vi)

(vii)

(viii)

(ix)

T T AfRYyW-29T A

ARG T [T AR Fe: ST TGS ¢ efos Rerm @w: *mie,
T, SRIT, et sTe R S e siE@eei @ wermeE Afses
fozporcet sAferreasifae oo Tz @ 23 |

Afeerare wdtafos e wgmet we: WRifers viftwe Reae, wdm fem
e, o AT @ @l TGS T e e Al oo et 2@
At | Rifey arma Tomwe, Sifzwr, (@i, (s, Sswr-aee, Se-a, -
A Soiifr sz fRTaRem e SAfPRn TIRE T T AT | ST,
TG, T4, AST ST 211 e ieer SAfeeresir T3z 4t 27 |
GA-IATET ARPRAT: M G 6 G A efofmes AfasTe | 12
ARG S CFEE T IWNEE (@RS | (@ JR(CT weE iR 3w S,
TSI ST (AT SATATSH AT | ARPIRAITT MG GINTRT @R AR
TI-R@Ea #Aft, To-won o7 o9fs Fq0e @ | 7 TR @ T Jt
AfITet e 5% Ao 2(Q, IANES SZ FOOI ST 91 % O ST G A @R
g SeT A5 wewst foee o |

fofeeer =g Afforay: TSuT B «wa AT owg SeifEn | ffey
SqUeE IS, @R AT THT @R oI ASYS AR FCT AfPTAT
T 2ifoaE (Tools) &1 Tags 230 |

WREISHR EferT v AfFRGM: SRRIGAE ST ¢ IS T TR fofg I
S ST e SRR SR (s S | e SRR e T
INGS T ACE | GRGT I, 47, SERET A G ARG YA s TRw
S ST (ATF S IS A | T AFOT GRS T S Wi (S
2FT Z(O A G TEA ST fof@iroar SRt @6 s 2 |

i AT TS 2o (I Ty A TEARIES egEd SR TS
TOARET I | 9T AT TR G-, (@A 99, (@AY AYS THE oAy
TR R BACEA AR A T | GRIYT (T TR AWM ST AT
LA ALGHEWS |

BB A oAfeerari: T=afs At SFA8oa g2 TG -FFATE =T
T[AZE [ATSCI IfG (AR | wAT e, Torew, fegad genfe
ARGRATITE G OSTET TIZE I@ FEATOIAT MG A SHfoer T3007
STILTC A2 F[5IT ZCACE |

Gl Tl e e



sAfeprdsiv, vore ¢ f[fey et gizetT q
b.0b  AfARATITRT BT

Functions of Statistics

(I ST AT AT TR ST FIE 2T ARPRACT e e | ey sfErafasicr

T e fATarer I AP TR GoPTIR ST 4 2

w7 7R (Data Collection): RFRGITT &@w Jer 207 9247 a1 BAG ez | (TRG
ARPROIARWETT TCT, T2 T ARPRATT JIGS I 77 | ([(ZY TR
TR T (P A/ G- AIET AGIINS (qCFE G Fraw sz Fare
AfeETeT e 27 | OIF RO BRCNA A TAS @08 [T TS, WSt 8
et e (el wfors faue oy sz T AT |

wey eferiess (Organisation of Data): 2T T2y efEFaraac 2 2 Al
ST S 417 | 9T Q1T MRSRIS ST WK (I A e’ (R A o
BT FAS (T ZW G TET-TP(B AT T FLCHATE It 27 | @ Braeey o203 Tyl
TGS AN 79 @ e e o faaeaa Borm o a0 =01 |

w7 Borgeie (Data Presentation): 925 716z @ afdwarer A AfFRAIT SeErHcT
GO 47 T TGO | G 41 2T TOSTE AL Q48T SFPIE T2y AT effewm |
Q 477 B TCRA SSTEAr @ TEE i, TR, @fs foa et
AG ST NG T2 - TSN 8 AT S GAZAT Fell 2T |

ooy faraiEer (Data analysis): @ 405 B2z (s fafoq e Swfs @o g
eRerst, fam, IfETst, oieTst, A, ot Soiiva W [Rrgae a@ 7w 3
SRS SR ST T4l 27 |

[Tt eWF (Interpretation): TEw TE To Frars stzrem CF@ [T eme =6
ARPIATTR SFPTARIGE TIHT 419 | @ 4itel f{eaaee T i wsee Bag
TG LRI AT TT G (T2 [T SPIE FTais sfzer 4t 203 AT |

.09 IS, FIF, AS 8 TAl
Variable, Constant, Population & Sample

;B 20T AN T YA (@ A1 (S, I8 A 9o (om fog o W sz @
AT | Wefie (7 7<peT CAf4rEy et At weifareE fAfon @ TIeEa Mo s stw
I AR 20 SiE 509 JCT | (@EF—Ed 939, SO, et 3uilft 5o |
DERCP MY X, y, 7 QI AP el 27 |

e AT
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T T AfRYyW-29T A

ST (T @35 TR T GIE G2, AME SRR TARRIES S A oI
FIF T | IO IANATHA (T TG el At (4185 Boimecem fafSgamet = w1
TeffQ BAWIT AT (METCSW SRS ARRIFS 27 91, I3 AT, O 76 QB I
JET| (- AT TS, AT 8 FWO-AEE SAEE M I FhF | IS
YRS a, b, ¢ QAT A F< 2T |

7S (Population): @ @36 e A1 sRftwer e fog @i st sB=y

AT AW (B T A SR AT | A qBsfe GAMHSTEIE
ITEFT GFF 6T 27 |

@ (@I HTFCFT BAWE T I TPTHE OF (HNSCRT RAwmd G5 20T
GG TTLF | W TS TS B2, 20 AL GF GF6 AT A G |

T (Sample): @I T GF A Gfew @41y fefram o 22 20w efifagrat st

S.ov

2.09

o ot 27 o4 @ fdifce seefbres T aeer) oefie T e e
gt S 3 eI (1T 34Ty AT TIge 27 | WF TEE el
oSt TE TER 9T 9 GFF 0T |

@H- @ @EfFrFa 100 o9 =Ead G Swel AR o O wiEd WH (T
efSfafgat 10 o 2 eToRI STGTT fFiiseT T4t ZET | @RI 10 B 2Id ZET T35 |

B ABECOT
Types of variable

7 42 & | q9-
S, SORIGF 5o | 3. IRATAMGSF HoT/ ARG 76 |
RIS H/ATACRIEE 5o 92 &R T-
(i) fafoeg 5o | (i1) =fafoeg veT |
BT 8 MATRAGSF 551
Qualitative & Quantitative Variable

%9qibS 5% (Qualitative variable):

(T T ST AR A stors Fat T A SRR AT AP w4 AT A g (@i
waface fofars il faerst Fat AT St $oRI6S 5O 0T | @S- (o1, SIeas!, &,
wFsl, 3 oI @S v 2R SoRnS o | f[(fey st fSfare wwafiey
IOGT (ATCT oS I W @2 ATSTEIE $qwéT (category) T = | @3
e sArrifaerera fiftey =27 |

a5 TR s qmm



s, v ¢ fify editeq qiett »

RS / RATRI6F %19 (Quantitative variable):

(T DO WSfer AAfFsrer v st s aE wei] STRAT A FAT AT OIS Afeer
AGF B ACET | ATt A6F BT (IIF-I77T, 9T, TS 351w |

2.5 faftey ¢ Wity oo
Discrete & Continous Variable

faftes vore: (@ BoT (RereT Wi fafteyy wefie 2RI oIS WA efzel AT A St fiftey] vore
et | fafbes SeTeas ST Caf¥Es Z0R @F STt (countable) SR e e (@
ST &2 @ (7 ST s war aw | fafvesy seneea Mwete saEes spefiedst
T | @I T2 2T DT G ML, ARRITIR 975 7R |

wf:fteg w: (T T 5T (I e e (Range) T89S (3 (@ AW 429 IS
AE oIt SAf<ftey oo 0T | SIf<iftRy Teea TMetente fftey oo Mt 9
StoleT T A A | (TN BT, ST SO |

3.5%  AfFont

Measurement

After: o fdifae fomsr ST (o af4(2s, <8 A1 oA ML A1 ASIE AT AR A
SAfA <7 =T |

R FARER W, “AfREE 2T (@F WESEpIE I8 A oA R @t 4l

eMeasurement is the assignment of numbers to objects or events according to rules.”

-GG T30 O AP AT, Bovet, e, oo Twnifn e Aol w4 AW @A
o1 1T, Teo, e, o ST eTTes O GG AfrAT |

.53 AR (FT 8 AR (HER AT

Scale of Measurement & Types of Scale of Measurement

A T

(T @I e Ry (@ @485, I8 A GOAE TR A 4l =T, OE
AT CFT TCT | ST RSO T AR, (@O @85 oo ab A Fars
BRI (I @S Sl Al AT o vl 2 | AR 0 A9 A e w4t
T SIS AT CFT ICT | (AT STG ST AT eI I »aiwd oG Swoot
5 T | QAT Fb, CFT IILF FA ZCACZ | ddub M Stevens CHETR o fofg
I AT SIS Ot FraTe—

S. e % (Nominal scale) 3. @ 6@ CFT (Ordinal scale)

. Fif& I CFT (Interval scale) 8. T IoF CFT (Ratio scale)

SRR AT
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R)
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8)

.09

Ttb WG AfPTRITN-2A o

TpE CFA: (A Aafere @3t 98 T @i fifes sa@ o «3fe e
R @ TAF AT A T SIE AP 7T (Nominal scale) 0T | @3
T BAMSTTR T @ (T G (AT T AT G2 ETNGT A4 ISier=H1eT
M| @3 AT AEfers i ey (@ sififes afwn (s, s, g, s
[ TG AT A | (- RARICE FF 9, S T, A6 2feg 79,
(CRIEET (1064 w4, o, ot Tl 2ese APpe e Suizad |
AT 5F T (T AT Awfors FoRslT 97, TS A IO @6 (A IS A
G (AT (2IT TP MG ZF SIS G 968 (& (Ordinal scale) ITT 1 @3
AT AFOTT g Ay (@I shfafes afer (s, [t gd, St TwzE F4
T A | (F-eN T O Ere waw @t 79 s a1 20e FEns AfTr |
QAT ITCAD T Al RG22 SEZICT A SR TP, 3T D 79 Al »@is
IR GG S FAE | GO T A T, O A B, 29317 | Setafow o1t
TF B CHETA BHIZA |

T pe / ot pe T A (@ @ik fofare s W TRiE e
AfeIFFs 27 T B AR O (@ CHFT 92 A 2 ST B A T
IBF CFT AT | GTT 2fSfs 9FF TIF T 8 AT OIS (AT I AL AT |
AfoE g6 T fofes carem Bwrzact | STerer aost s, frwE @
T, N fofas Carem Turzast | @2 Ao oiafers e st So s, g,
stififow efear Sicarst v 317 | [958 9o @ St af e siearst =t F7 = |

S I6F CF: (T AR oo «fe e ostifba sAfamrsis emer ar sl
sAfaser Rt 473 O1F M0 e I SAHIeh 973 AfFset 1 27 OIF TAS I
CFT AT | G2 CFET TS 2T 9 431 TF | 90 (ATF GG RGeSt
IPNfeT 2@ o I A | oTw, Swel Tonift xR AT P CFER
TR | ITT GFF (A GICFF NG GG A [IGE T 2ACF | G2 ef e e
SAEN B T «=eer shfeifs elfeman (caret, st wer, Stst) Siearst w4t 9w |

SSNFT YT 8 IRIT

Concepts and Uses of Symbols

o, 9T B qIIfEE W sel E | [y A Awfs e Ty @
TSTE (AT 8 BorFe] foyeftare @S AT | QAT @t 936 ey foz
Y (Summation) ¥R wIFNF @G @ 5% [[ (Product) @& 2y
efReEHCe e T A | ey A el I9 2ited v B (Sigma) X 8 AR
(Pie) [ ] 97 T532R ISR BRIZATR TGTH SoAZ=AT Far 297 |

TG TR fefese qer



sAfserds, vore 8 ey adives it 3

A, (P T X @A - AL NPTAR TG X, Xy, ~mmmmmmmmmmmmmmmmmem , Xn
(1) () 5% X 9T TNYTETR AL, X, + Xp + X3 + ~m-mmmmmmmm +%= X%

(i)

@AM, Y x, (NG T AGER (Summatioin) X; (TACT i = 1 2 n B 1 i
i=1

(T 27 AFH (Suffix) | T T >y, @@ ARE@CE Y x A Y x T
i=1

(d)  BF X GF NFGTR 05 T, 7 +xF +x) +—————— +xp =Y x

(o) SHAISITE, B X OF TR k O 90ed (B,

BEE X A AAGTER G, X1.X5.X3 =mmmmmmmmmm =[x

i=1

@AM [, @ A%l 27 @erd (Product) x; AT i = 1 209 n 4% | [] & =1t
i=1

= A% (Capital Pi).

b Sax=a3y
i1 =t

i1) i (ax, +b) = azn: x, +nb
= i=1

i) Zn:(ax, —-b)= ai x, —nb
i1 i1

n n
iv) D (ax,+b+c)=a> x,+nb+nc
i=1 i=1

V) D(ax,—b-c)y=a> x,—nb+c)
=1 =1

TR AR



R B Wi AfeRara-e s
vi) D abx,=ab x,
i=1 =1

vii) Z(ax +bx, +c)—aZx +be + nc

=1

Vviii) Zn: (ax” —bx,—c) = aZn: % —bzn: x, —nc
im1 i=1 i=1
X) DO +Y)=2 %5+,
i=1 i=1 =1

X) Z(ax +by, +c)—a2x +bel +nc

i=1

xi) Z(ax +byl)—aZx +bel

=1

xii) ZZ(x +yJ)—an +mZy]

=1 j=1

xiii) Znyj —(Zx)(zyj

i=1 j=1

Xiv) Z(x —c)—Zx —nc

=1
k k k
xv) D (ax, = b)Y =a*> x> —2ab> x, + kb’
i =1 )

k k k k
xvi) 3 fi(x —e)’ = ¥ fix” =2 fix, + Ne¥; (@RGP GR Y f; =N
i=1

i=1 =1 i=1

xvi) [ZxJ Zx YT

io#j

O TR AT e



Afrarw, vae ¢ fifey A «iweT pY)

i) Zn: ax, = azn: X,
i=1 =1

. QTN I I, TeP-X 9 n TRATF AFTAZ X, Xg=mn==n~ X, 932 a G FIF |
TR i +x,=>x,
=1
L.H. 8= ax
i=1
ax, +ax, +—————— +ax,
= a(x1 txX, - +xn)

|
X

Yax, = ay. x (@wfrs)

(ii) Zn:(a)g +b)=aix, +nb

i=1 i=1
SR (A I, ToE X-GF n IRATF TPBZ X, Xgevovoonn X, 932 a 8 b 73t 7w |
n
Fb X v +x,=) %,
i=1

LHS= ¥(ax +b)

i=1
=(ax FD)F (A, +DB)Fieeiieins +(ax, +b)
= (ax, +ax, +oonne. +ax ) +(b+b+.......... +b)
(e A +x,)+nb

ai x, +nb
i=1
=R.H.S
i(ax‘ +b)=aix, +nb (@wfErs)
i=1 1=1

SR AfredT



58 T Ttiie SAfRPIRATN-2T g

(iii) i(ax, -b)= aZn:x, —nb

A W B, x G BT T 0 TR TPTIZ X, Xy --nmmme Xp U a 3 b 736 4= |
o JE L R—— +X, =)
i=1

LHS= 3 (ax-b)

i=1
=(ax, = b)+(ax,—b)+............. +(ax, —b)
= (ax +ax, +..ccorermer +ax,)—(b+b+............. +b)
7. CA o +x,)—nb

I
Q
™M
£
|
S
S

i=1
=R.IH.S
s (ax =b)= a) x —nb (@wifere)
i=1 =1
(iv)  D(ax +b+c)= a) x +nb+nc
=1 i=1
SAIT: AT B, DO X-G 0 IRATD TPTLR X, X, sl x, @R a.b @ ¢ foft 73 |
Xy X F o +x, =D X,
i=1
LHS= i(a}q +b+c)
i=1
(ax,+b+c)+(ax, +b+c)+.............. +(ax, +b+c)
= (% +ax, Fasa +ax,)+(b+b+..e. +h)+(c+e+......n +c¢)
= a(X, + X, F e+ X )b+ 1C
= ay x +nb+nc
i=1
=R.H.S
s (ax +b+e)= a) x +nb+nc (@wfers)
i=1 i=1

T TR s e



Al vore ¢ iy edice gt e

) i(a)q—b-c)= azn:x,-n(b+c)

ARl T, (I DD X~ 0 IRAT TTPTLR X, Xy x, aRab 8 ¢ 5o g73 |
Fop b X s +x,=>x
=1

LHS= i(ax‘ —-b-c)
1=1

=(ax, =~ b=c)y(an=D=C)F..mimin +(ax,—b—c)
Qe (o e O 75 ) Ll (% 1 5 O +b)—(c+c+.......... +¢)

+x,)—nb—nc

= ay x,—n(b+c)
=1

=R.H.S
i(ax,—b—c)= aZ":)q—n(b+c) (@)

(vi) Zn:abx, = abix‘
i=1 =1

SNF: W I, (BIF T x-GF 11 TR PR X, Xy oo x, 4R a 8 b et &7 |
T A SO +xn=Zx‘
=1

LHS= Y abx
=1

71 110 o RS +abx,
A% F%shvn g +x.)

iab}q = abi)@ (@wfre)

Sy AfFAenT



M) T M AfeTarm-ee oq

n n n
(vii) Y (ax’+bx +c)=a). x’+bY x,+nc
i=1 =1 i=1
ATz T e, (I BT X~ 11 NP APTR FAEFT 4, X, v x, @Rabe
¢ foaft &2 |
:
> 2 i A +x,=) x
i=1
2 “ 2
XX, F e +x,°=3x
=1

L.H.S =Zn:(ax,z +bx, +¢)

i=1

=(ax” +bx; +c)+(ax,” +b%, + ) ¥ oo+ (@3 + b, +©)

=@’ +ax, ot @1+ (b1 52y + e +bx )+ (C+CH +c)
= a(x +%," + e, 4, ) 4+ B(xy Xy F e, +x,)+nc
n 5 n
=ay x +bY x +nc =R.H.S
=1 i=1
n > n 2 n
soy(ax” +bx +e) = a)y x”+bY x +nc (@wire)
i=1 =1 i=1

n n n
(viii) Z(axf—bx, -c)= aZx,z—bZJq —nc
i=1 i=1

=1
ANFl: ST i, T 5P X-GF n ITRATP AR TAECT X, Xy x,@Rabsc
foaft &a<r |
n
SRR i +x, =) %,
i=1
2 n »
R R rareeT +x," =) x"
i=1

LHS= Y (ax’-bx —c)

=1
=(ax12 - bx, —c)+(axz2 =%y =) s +(ax_,‘2 —-bx, —c)
=(ax’+a%," + oo +ax, )= (b, + bxy + v +bx)=(c+ct s +¢)

9T FIRAIT el ariar



AfETRe, e ¢ Ry adies <t

= a(x, 4%, F oo+ X, ) = B+ X, +.

no 5
= aZx,' —be, -nc
i=1 =1

=R.H.S

=1

(ix) i(?@ +y)= anx, +iy,

i=1

NF: A I, (FIF HIF x-GF n IRAGF APZ X,
N IRATE TR Y, Ve Y,
S 2 g IR +x,= )%,
i=1
Vs F s +y, =2
i=1

LHS= Z”:(x, +3)
i=1

=Y E V) Fliavavsnvassrens
(o +x,)+(y, ty, +
=25+
=1 i=1
=R.H.S
S+ =X +Y
=1 i=1 i=1

Sy AfFAenT

Zn:(axlz—bx; —ig) = azn:yqz—bix, —nc
i=1 i=1

4
..... +x,)—nc
(@wfrs)
b — X, dIR A B y-9q
-+ (X +Y,)
.............. +y,)
(afre)



Sbr B Wi Afierar-eew oq

n

(x)  Dl(ax +by +o)= aix, +biy, +nc

i=1 j=1 i=1
SE: T T, (I DAL X-dF 1 ATE TPTZ X, Xy X, 9T AR TIE
Y-9F 0 FRATT APTZ 3. Py, @R 2, b, 8 ¢ 5 g7 |
n
XX Foe s +x,=x
=1
n
B +y, =20
=1

L.H.S = Y (ax, +by, +¢)

i=1
= (ax,+by, +c)+(ax, +by, +c)+ . +(ax, +by, +c)
R (7> 2 7 B RO HaE ) F (B, F B F e 7 R (s ok +c)
= a(X;+x, +.cueen. AX)FIY + Y, Feiia Y, F0C
= aZx, +be, +ne
1=1 i=1
=RH.S
so)(ax by, +¢) = ay.x +bY y, +nc (@wfrs)
i=1 i=1 i=1

(i) 3 (ax +by)= aX x5 +bYy,
=1 =1 i=1

AN W I, (T B X-GF 0 TRAF TR X, Xy X, T TS y-adn
AT TR Y, Vyevneveemenss ), @R a8 b g &< |
n
D A SO +x = Y%
i=1
Wy B Frosennsosmessoasanssansnt +y, = Zy,
i=1



(xii)

AT, v ¢ fafeq edig «rzet bY:)

LHS= Y (ay +by)
i=1

= (ax,+by, ) +(ax, +by,) + .o +(ax,

= (ax,+ax, +.........+ax,)+(by, +by, +....

aix, +bZn:yt
i=1 i=1

=R.H.S
Zn:(aaq +by) = aix, +bYy, (ewfes)
i=1 i=1 =1
D% +y)= anl +my.y,
i=1 j=1 i=1 J=1
T I, @ & GF m IRAF TR X, Xy X, G9R T TEF y
T 71 TR TPTR Yy, Voo YV,
D +xm=ixz
i=1
S I F P Formmrsmmemsermmsensen ¥ By = PV
J=1
LHS.= ZZ(x, +3)
i=1 j=1
= Z{(Jq S E (R gt | e +(x, +)Jn)}
i=1
= Z{(xi+xl+ ............... + X))+ Vpt s Foaaias +yn)}
- 5[50
i=1 J=1
= [nx,+i)/}]+[nxz+i)r}J+ ................... +(nxm+zn:y/]
Jj=1 Jj=1 j=1
S R, e +nxm)+[iy_,+zn:y]+ .......... +ﬁ:y1]
=1 Jj=1 J=1

SwwRE AT



%0 B MG ARPRII-ALT 7

|
=
*
+
31
+

ITj?: X, + n4:§: Y;
i=1 Jj=1
=RHS

ZZ(\ +y )—an +mZy

=1 j=1

(i) ¥ Yy = (Zx ][Z ¥ ]

=1 j=1

R W I, (AT x @F m TRATF APNZ x,

y GF p MR ATTR
PV sevsssonen V,
o I R e +xm—zx‘
=1
Vit Vs e, +yn=Zyj
J=1
LHS.= ZZx,yj
i=1 j=1
= Z{(x,yl)+(x,y2)+ ............... +(39J"n)}
i=1
- ”z (3 + .0}

=1

...................... +xm)+mzn:yj

J=1

(efre)

_ [x1§y1]+[xziij+ ................. +[me'Z;yJJ

=
(e + 23 H oo + X, )Zn:} ’
5
t=1 =1
=RHS
- $50-(85) 50
=1 j=1 J=1

TG TR BT e

(efre)

X, @R A 5



AT, 5o ¢ RSy erdieeq izt D

(xiv) Zn:(x, -c)= ix, -nc

ANF: T I, (I TP x-GF 0 TRATE TPTLR X, Xy X, GR ¢ 9 FIT |

3

LHS= 3 (x -0)

i=1

= (x0) (X, =)t +(x,—c)
=006 R i +x) )= (etet i +c)
= "sz -nc
=1
=RH.S
Z(x, —¢) =a) x—-nc (etfas)
=1 i=
k I(l k
(V) D(ax, -by=a*) x’-2abY x +kb’
i=1 =1 i=1
W T B, (P 5T X-AF K TRATT TPTAZ x,, 5, o x, 93 a 8 b 7t 7T |
L3
R R +x,=>x
i=1
13
x 4x2 +x, = %"
i=1

=1
k
=Y (a’x" ~2abx +b%)
=1

= (a’xl2 —2abx, + b*)+ (a’xz2 —2abx, +b*)+

=P8 S +a*x, )~ 2ab(x, +x, +
¥

= (X%, Feereinn, +x,,z)—2ab2x, +kb
=1

k I3
T @ x - 2aby ) x + kb
i=1 =1

k I k
5 (ax = byt = azz:x,2 -2aby" x, +kb (@wfrs)
i=1 i=1 i=1

ST AT



R T TG SAfeRes-2eT 9

(XVI) &R 9 @, Zk:ft(xt )P = ﬁ:fle2 72ciftx, +Ne? s
=1 % i=1 =]
T ¢ 9 4R Zf—N
eif: ‘&rﬂﬁfﬁ @WWx—uﬂ?k?f P TR Xy, Xpevecreeeeenns kamim

i=1

k
LHS=> f(x-¢)
i=1
k
= Z:fl(x}2 —2cx, +¢*)
i=1

= i:(flxl2 —2¢fx, +c f)

= (/;1)612 _Zcflx1 t C2f1)+ (f2x22 _Zf'fzx2 t C2f2)+ -------- + (kak2 _chkxk + szk)
=(f5] + 5] F A =26(f5 + f bt fE)FES A bt £)

k k k

=Y fx'=2> fix, 4D f,
i=1 i=1 i=1
k k

= foxlz —202 fx, + Nc?

=RHS. (&)
(xvii) &1 39 @, [ix —Zx +D > xx
AR 0 I, @mmx-nﬂ?rnmﬁw X, %,

i3
A, (le] = (e o T C——— +x,)*
i=1
=096, Frwseoosores Rl O i I +x,)
= TN P + X%,
B By e + x,x,
s
2
S +x,
2 2 2
=(x" 42X, +x,7 )+ (X, Fo + X, X, + X,X,
R T S0 T i AR e P B, N o +X,%, )
=23% 02D
i o=
2 ”
(Ex) -Zw +Z e (&)
ey,



faSta sy
OYJ AR, IMFEFA 8 TGN

DATA COLLECTION, SUMMARISATION & PRESENTATION
AR Foq e ggalf smrwe 2r AfFRGFE 25 A BoArg ez T4 | RS

ATF AT e fofe zem Afmfae w2 at Barg |

ST (R RS MRIRTS T AT @ ST AT | TR SF S G 7GR
w7 gt @t o | T Safes srene @fHE TS qiget T W W99 93 oAy
stifafss fraaeem SAwErh 77| o3 RS SIHifes S 9 @6 AT I, OIF
TS A LI FAE T Aferaieaet F1 27 | Gt 27 o2y Borgree |

Q@ I A o R dE—

o T @ TN AIACSH T FACT AR |

o SAAfirE 2y TRATER ~E(S I FACT AR |

o 2AfiTE BT MeSHTEA AFFOGT (AT @ SHfadt I IS AT |
o I ST TAGTE [T FACT AR |

o R LA 4T @ TMEST TS A |

o AN 8 MGHF T2 GF3 T2A7 0T AR |

o T R GRS @ $FY I TS A |

o TR BT ARENZ ATFST AT FACT A |

o TUT THAZAT 3 T TARATI SATST I AT AR |

o Hfimead ¢ (AfiRmTAC SPRTIR [ FACS A |

o SiffeREe 8 fafSy Siee T[T FATT A |

o SIPTRAT T« @ eTIATSM IS AR |

o SIelTRAst fATRT Y @ STATETIST T FA0T A |

o 3D stepTeast =i Cofem dist 3o FATT AT |

o T BIFN (7X@ ot 9T @ ATAGHITS! TS AT |

o fomma M w2y Borgram fafSy iafoq i @ 3t Fars A |
o JIT QST I HMT G AT TN T[T IS AT |

o M 8 TF TAIATA $FF IS AR |

Gl fefarer e aereer



38 T Wi Ao oq

.05 O] 8 O LT[V
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Moment and Types of Moments
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Measures of Skewness
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