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STATISTICS

Or by setting up a hypothesis
test on a Population parameter
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LOlen&HTe00T GETSHENET HTETMILD SHET0TEESHEWENTE CIFILISHED.

Sl &LD

(PHemSLL ugdl@eormmmd UG
yereflullwed umLsHled sreysemens GssiflsHsl
sieuhemmn  eUemSLUGBbHH emwbwll  CundE
SiETEMEUSH6IT, FBHMED SH6TEMEUSHET S ElWieunmleoT
§l6WEDOT  6&MetoN(h — UGLUMLE] — 6&lg
uebGeum|  (PIEYHEMETE  &H60oTIGHHSHGDILD.
Beueummna Yemeflulwed sTeysEnsHE ellenda
ShHeuemns elenédsll Leteflullwed (Descriptive
Statistics) ereorlGmmb. @UGung yeTerflufwied
u@GLIumeeor LOMHEMT(IH urfliomevorLomeor

W(REmIDS OBTSSYD Si5e0T LomBIfld

||~. )

(LP(REDIDS
LOIT,
QLIGE] L
Lon S fIILETOTLIETEm 6UEENETL
LwesTLBSS ndiflsenens
OBMSSSIB60.

OBT&SILILIETOTLIET 606U E06ILI
LWLETUBSS (P(REDIOSOSTG S DILIS
ABTGSHVBHED.

f
< |

wriflulledmhs) (L(LEDLSOFTGSS LD Sisnioneuflssen

signioneorll Yereflulwed (Inferential Statistics) eredrp L@Hemwil upnfl HD SAHE ASBTETEUS)
sieuslondmgl. @HHTEOler (PpHed BT LML hisafled Sieniomeortl Lsterflullwiedled @Lbewmib
&([HSHEIHEDLD, H6U0IHSH(bLD (WewM&EHLD eflifleuns ellensdssLLLell[H&&leoTneoT.

abd SAmledlied Syiile)y Siebedd e pellaId (P(Remd aFTGHemwll upmiwl e Hlwins
eleuNThIGET VeS| LI6TOTLSH6T SpSieunemms &Hevormleu@s Hogl (PSHeoTemd GBHTSSLOMELD.
(P(REWOSHOFHTS S| (P(REUMHSID Hlii6) OFILIG HevorLmfleug erliGUIZHID HEWL(PEMDEHES THMSTE
SIEWDWITE). 6T660TEufleh SIFOFWINIGHES S ILMIHLEF0RYD SiFl& SO AFeaUdl&ES GhiflhLD.
)T, (P(REWWSAFSTS&SIUld @Ha @ N LGHeow eIbsHsH plile| esleus eraflsmeor
GFWeENGD. 5Hem&IW AN uGHemw il Sievend smm (Sample) eTedim SieWPSHEEDLD.
@b Flifluiied @mHE HewL&H&L ALMID §5H6U6DEEMEITS QSHT6T0N(h (LP(LRMLDSHEST & Sluler aSHlLng
6Xl6UTTHISHEMEILLD, SIGE0T LIGTOTL|SEMENILILD SHeT)LOM6u{1$HS1S &nD SWIeiD.

12831 euGLiY Leerfludiuied

12-12-2021 19:19:06‘ ‘



wvwv.tnsch%olbooks.in

@evaumpns,  Siemioneorll  Yetefluiluwied  etedtugl  ondlifleemens  LwedTLbSS  Fled
yeeflufuied (pemmeemensd O&HMeTNh (P(REWLSHSTSHHUled, Hlespsseier SiqlilenLuied
5586 EIOMEITRISEMET LMNIEUSDHGSLD, LjeTefluiiuied (p1g6y&eT erpLUSDHSD 2 ([HeUTSHELILIGbLD
(PeDMEHEMETLI DI &n MIEUSHTSLD.

siggomeotLl Leerfluiwied upnl eifleun s LG rILSMHE (LT Fl6d (P&HEIL EUEDT LIS S EMEILLD,
3iFled @LID UMD QFTHEEMEMULD HITLD S GIOSTeETeT GEUETOT(HLD.

11 W eww 565G lLiLerLeTemnel HMID WrHflliLesorLeTemel

(Parameter and Statistic)

& Spleled, (P(RemS AFTGH| 6T6TLIH HSIDIETET SIeMEDTH )| 6T600TEHET HHEDEDF| H6DESH6IT
300G 2 _MIILSBET pEWeuDMeT OSTGSLLMGLD. SiGedT 2 mli&eT X eredrm eumilliy ommlufleor
LHIYSHMMES SHSUGLEDE. SDLFILGHemeTsd: asTeoorh X 616D LMéE HepssHe] LTeusd
Siem&H&eoND. (UFGeormpmbd eu@ly unL mTedled fley 2.4 @ed ((Rewwd SNGS LDHMIWD,
rfley 9.3 6v eumiii ol X Q6o H&Lp&55H6) LIT6U6d LMMILLD ST6T0TEOILD).

asn@glluetorueTemey (Parameter): QUTHIOUTS, (LP(LEWLOSHEST S SILILIGTOTLIETENEU 6D
68N FlliLetorLieren el (Parameter) eTedTLIS) (L(LREWLOSESTS S UTGDI6TET Si6T6) Si6D6D S| 6T6T0T FMITHS
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6Thg LeTerfluflwied siememeuwtd ongliflliLeorLiememey (Statistic) Si60e0&| &n MILIETITLIETEMEU 6T60TM)
Siemp&sLiLpD. rdlfl sxnsdf] (x ), wrdHfl HLLeleossibd (s) , wrHifl eldgswd (p) Gumetmene
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X ereorm eumiiy onmluied x, x, ..., X, ETEID
n gl 2 miysemeTs E&BTETOIhL QM 600D,  rdiflliuetorueTeme (Statistic) Q@
esflung Q&M & S ILI600TLIET 6 61 &6l 60T &L semer 6)_|rru'_||:||_| Lorrﬁ[ﬂqurassqu, BN &S 6
ST ILILSDHTS 2 _([(HEUTSHSLILIGEMDS. Bmi@erer F&DSS6Y LTEUQID SIWLO&HSEDTD
eTe00T  &MAHS WHUIUSEHD Qeleaund LIHISSD  ereTLens SAMs.
GeumIUlD 6TEITLIEWSS HeUTHSD  E&TETemE6U6TIT(HLD.
@eueurm X, X,, ..., X ereorm eumiiiy ommlsefledl gl LmLLGLD WSULSET FTTUDDST&EeD, X
eTeoTn LMHLTEUE60T HeITEMOSHEMENSH E\SHMETUTLHMHLD S[HSHGSL. emey, SMTUMM, FLOLOT 60T
LIT 616D& 6M6IIL{6MLLI 6UMILILIL] LOMHI&6T 6T60TM)] SIeMLPSHSLILI(HE60TMEDT.
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sigoyomeotLl Laerfluiiwiedled il HiLelleossn S =\/—IZ(Xi -X)*, eredTMID, LomENLf]
n—=>1i4

_ 1
gonelfl X = ;ZXi. eTedTId GHILILILIGEDE. Cad HLefleésd S smamib eduled 1 9ped
i=1
UGLILSNG LHleons (1-1) Sy6d UGS BLILEMSE S6160flHs.

&mily 3:
X Xy, oy X 6160TID LOMISl&@HESMEDT 6T600T MBS LoFLILGenem dMMlngeuenruiled ol
LI6OOTLIGTEmEY 6T60TLIS 6 eumil] wrplunsGey &msUUbD. Guald 8%  Bspssall
LIT6U6mE0WLD OILDHM(HEHESLD.
uev@eum| Q&M G SILILIETOTLIETEMEUSEWEILD HHNE Bewshg LMSIfILI LI6TOTLIET 60618 6m6MILLD
® &M&EGL GMUipbeHemenyd i Leueneror 1.1 Qed &mevoreond, QsG&MUipaer B ELNHemeTs ®
SHLUQWINTSS OSTLIHE 6UIHLD LML hi&eflepid LIWLedTLbSSLILI(bE60TD60T.

SiL_L6uemeoor 1.1
65M1&S LHMID LIS FuNed LIIETLhLSSLILGLD LesoTUeTeneusafledT &muIbaeT

. . . Q&BMbHSLUIULL rdliflufledt
yeimerflufluwied .. or il ..
) Q&M &LIL6ToTLIETEm6) . Lo Sl LevoTUETEm6U
SIETEMEUSHET LIGOOTLI6IT 6m6) .
&l

gonaifl 14 X x
S L efles &b o S S
ell&ls &L p P,

1.2 wrdlifliureuebser (Sampling Distribution)

& LonHlflliesorLeTemeuulletT Si6bevs) dn miLieToTLIeTeneuUTeoT Fl&SSHeLI LT6ued, mSlfl
LIT6)6D SH6D60F &nMm) LTeued (Sampling Distribtution) eredTm) SieMPSHSLILGADE. SiSTeugl, GT
6T600T600 1 H6MmSHEMWSH CHMEOUTL. &IO 6UMILLIL FnmIUT6eUedledT FILILSHemens C1SHMeuh HHLpSHELI
LIT6U6D SHeMLDSSHLILIbSME.
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QM (W(Remws asTG&Slulled 4, 8, 12, 16 erenid HM6TE 2_MILLSET 2 _6Terer. SeunHemm
X eteorm eumiiiy wrmlufled SLb eumid 2 milysemTsHs SHEIGeunD. wrHlifl semey 2 SpsHeyD
3iHEOT 2_MIIL&6T H(IHOL 6MeUSHS| THHSD (PeMDUIEL SIEMOEUSHTHEYD C&TeTEEUMD. SiedeUTm)
SiemW&HGSLLBUTE 42 N Sfl&H6T HLo&HESHS HemL&HELD.

aflen&&LID:

N sieTeyeen Q@b (PI9NI (P(QEMIDS AISMSSluleD,

n sieney 2_eiterm IFfls6T eT(b&HGSD GCUTEl, 2 mILIL|Henars

(i) Hmbu emeusg ThéEGLD (Wenmulled N” on&lifls@ErpLo

(ii) HBoU EUSSTLOE 6T(h&GLD (Wemwmulled Nc, LTHflSHEDHD HlemLSSLD 6TETLNS M.

Seueurm| UMD 4° o liflsarfled, euaeun s nlifluflgid x , x, eTenib ST 60or(h L SILIL&EBLD
enIbIIng &lowmeor LTeuesefled 2 emem X, X, 6T60Tn UMl LMHI&HETTS SembhSBLUSTSHS

SHSLLGID &I

Gupnenmiwu (W(RemLSHaSTGHSHUle 2 _ser 2_miiL&HefledlBha 2 ([HeUTSE&LILIGbLD WrSHlflseT
fedTEU(HLD I 6u6mevor 1.2 @6d STLILIL (HETET60T.

SiL L euemeoor 1.2

2 _Heun&Lb r&liflaEpo SeummleT Frmaiflas @

r&Hifluleor eurflemna erevor il 2 mIky&eT (x,, X,) rdlifl srnadl x
® 1 4,4 4
2 4,8 6
3 4,12 8
4 4,16 10
5 8,4 6
6 8,8 8
7 8,12 10
8 8,16 12
9 12,4 8
10 12,8 10
11 12,12 12
12 12,16 14
13 16,4 10
14 16,8 12
15 16,12 14
16 16,16 16

i Leueneooruieor  @pedorLmp Hredled (column) e emer (x, x,) e euflewss
Gama &ermeoment LOMHIf 2_MILIL|S6T SeMEVTHFID (P(REMSESTSSH Ul snmiGI6UETILITE 2_6iT6meDT.
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Bhi®, amieeuaflimeTg:
S =1{(4,4), (4,8), (4,12), (4,16), (8,4), (8,8), (8,12), (8,16), (12,4), (12,8), (12,12), (12,16),
(16,4), (16,8), (16,12), (16,16)}
&l xnarflsenens &Moo AemwHSL eunHD, X 6t AL uTeueaafleT HasHe)
SiLLeuemeor 1.3 &6d STLILL(beTers.

S L 6uemeoor 1.3
gl exnaflaerfleor wmHllureusd

&l sonadl: x 4 6 8 10 12 14 16 QLM &SLD
. e 1] 2 3 4 3 2 1
Bspssaf P(X=X) 6| 16 16 16 6 6 16 1

Uiy 4: QO Wuen W(RmML5asSTGSHulled HmoU mausHa5HbeHGD (WenMUled eLDLILI(KHLD
eumiiy wrdlflser Gy 1 &6d snmliLL beTar FHlLbgemneorsHenan HlemmGeumm|sleoTmeor.

GUllY 5: 2_niysemers HHOL eneUSHSTLO 6Th&HGLD (Wemmuled Sl erpheHsLiLbELwImeTTed
215 umId wHliysefled X , X, ... X &eor smom w&lit uesory HlemmGeumng. ereorGey, oSl
6 eumiiL o Slifl SieoTm).

&MLy 6: ndlifl sierey 30 Siben &) SiBMH GG EHHSTed SibLomHflemwils eI Sl S0 &)
eU@gnm) (large sample) eredTm) snmeui. G, Sl 30 eredtn SeTENHG G EHHSTED
siems Fmionglifl sevend FAmisnm (small sample) eredtm Snmieu, HewL(pemMuUied 30 6T6d0TD
6T600TEM6T0TLI EILITM)ISH G S600TIQLILITE ELI[H T &nMILD, Fm)sn MID LNfl&&LiLL. Geuetor(bld 6T60TLISI 6060 6D.
(P(REMDSHESN S S eMILILLD SiBMHS6TEem StewLow|ld T SHlflemwiu|d SieunHIIeT &H60TeNLOSHEHSHES EIhL,
Wifls&L (pemmemwis FHED LMHBI&HESTETEUSHID 2_600T(h.

GOl 7: dleo Fl& s &6 ILTEUESET, Sa.L LD ListorLilemeotll ILMMIBLILIENS MWD, (1&g unmiul
efleurmasenarl LS GeoTTDD 6u@GLIL LML HTE0l6) HT600TS). 6T(bSHSSMLLTE SMIHSTNS FLOLOTE0T
LT 6608 emeremL i eumbii ommlaermeor X, X, ... X, eTedtreneu N(u, 0%) eT6dTLSTS SIeMLOWLOTEDTITED,
X, + X, +..+X wonib X spfweunren Blepssea] LTeuessr wenmGu N(nu, no®) woHmib
N(u, 0*/n) op& siemwwb. Qeuelp LTeUELSEHD, Signomerll LeTafluilwied smmsHHled, (pemmGu
&l g (bH6060T oMHIFILI LTeuedaEBLD, N(14,0°) eTedTn LTeued[Bib& eUmLUILLL, eumii o Sflued
o _eitem Sl sxnsd] Sy@&Ww. N(y,0%) etedrm &MUk, eaned] y, LIMILTL(H SieTemed o> ETETLIEDSS
SNBSS SWeDHlemeOLILTEUED S @LD.

1.3 FlLl Yew (Standard Error)

& rHfliucoueTenalemWws OSMetorh WISIILIUTEID SieDDSHE HD STEMID
FHLLellesssHemad Siwwndflll uesoruetemeuuileor HLL lewm (Standard Error) ereoré@mmid.
siemg S.E. eredtm GMILISIbHEoLD.

ahdHEsaT LIS, wrdfl ggnefl X Qeor wrdfll uTeucsefledd Qmh& umid Sl
elesssemg wrgliflernsfluier HLLlleny ererm SiewWHHCDMD.  Siems S.E (X) 6T60TM)
TR &IHCmmD.
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X, X,, ... X eretim eMIhEINS SHeoTemiow]emL L eumii rmiléeT SiGg ureusdled SLUusmed
- 1< 1 & 1<~ , no® o
VRIS |- i) - h e 2
n i=1 n i=1 n i=1 n n

= o
Gueub, X = E(X)= ( ZX) ZE(XI.):%Z,U:%:,U SHGID.

TbhSHHSSTLH 1 @b sTUULbeTtem RN LUTeUSE, sunsildsner SHLLlenpenwis
HEOOTSHE(H5.

Siey:
@i {4, 8, 12, 16} eretTuZ (P(REBOS OFHTSH
WPRewws NG Sluler siarey, N = 4, onSliflulesr sierey, n = 2
weows asnGSluler sxnsifl, u = (4 + 8 + 12+ 16)/4 = 40/4 = 10
(WP(REMIDS BTG SUll6tT LMmILITL(H SeTeme

o’ zii(X. —u)’
N&F

I(z} 10) +(8- 10 +(12- 10) +(16— 10)}:i[36+4+4+36]:20,

arerGey, Sl LlITemp SE(X)—\/i \/7 V10

Bews, snnafluileor nHfliLTeuededBH&ID &H6v0T&HEIL60MD (SILL6U6m6vor 1.3 gL LMT&HE)
X @etr ommiun_ e setemen = V(X) = > (X — u)’ P(X =X)

1 2 3 4
=(4-10)>—+(6-10)> =+(8-10)>=+(10-10)>*—
( )16( )16( )16( )16

+(12- 10) +(14- 10) +(16- 10)

=%(36+32+12+0+12+32+36)=10

wrfiiureued srmefuletr S Lefeodsb X = V10.

7 Llem&&etor B&MHeme0THEIT
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S Leuemetor 1.4 @ed, iFHD LWEITLGLSSILGL wrdlfliinesorueremeuseafleor SlLLlempser

fleveumnemms SMe0ITEDLD.

SiL L euemeoor 1.4

rSliflll LevoTLETEmEUSETHLD SteUDMIEIT Sl L LILN6mL8EIHLD

o &HifliuesorueTemeu

FHLLnemLp

wr&lifl sgmadl X

%— 0 GTEOTLIS) (LP(ReMLDS BTG S Ulletr Sl L 6Xlen&HsLb.
n ereoTLIg) oM Hflulledr Siemey

ol eNHsswid: p

2
JTQ , P eredtug (p(pemins sn@Sluller ellélgsion, Q=1 - P.

X, Y eremid & sniifeon
ganarfl wrdliflaerfleor
el &S WL ()_( — 17)

2 2
/cr o) . . . o
—~X+—L m, n eetueneu rHflsafledT SeTeysmer. SieumHmleoT
m n

W(RemLS BNGSHHafled 2 6tem  AMUTL.(H — SieTem U6 160T
w&IseT WennGuwi Ty ,0; .

1 1 . 5 .

O, —+—, 0 eeiiug WRemDS QBTG Sefledr QuTZHeuTET
m n

LOTMILIML (b SH6TEm6Y.

Py Py TEDID & smTUleom
aldsgo  wrdHifleserfleor

ellsSwnso (p, - p,)

PX QX + PYQY
m n

RS BTG l&afled 2 _eTen eXldlgsomiser WwenpGw P,, P,
&W. G Q, =1-P,, Q,=1-P,.

, m, n eredTUemeY LM FlflGefleor SlemeydHar. Sieumnleot

~n 1 1 A~ mp +np A~ ~
— a _ X Y 1 5
P‘I(m nj,@rm@ p=—"2—L g=1-P  Goeub m, n

m+n
eTedTLIem6Y Lo Sliflserfleor Siemey 6T

1.4 @enemio HHEHICHMeT LOOHMID WIHM SHIHHCHMeT

(Null Hypothesis and Alternative Hypothesis)

ueBeum gowrsefled, WeTGU & mlwiug  wrFlfleemers 6&TeorGL, (W(REMLOS
BTG S UTNEOT LI6TOTL|H6m6MS &H600(158 BeU6TOTq I EToNE . 6T(bSEHISHSHTLLTS LOHSHEI6N ieysarle,
QW UHw smsSHer augliuenLuied sHEUTE @ WGHHE 2 HeuTSHSLILGEDE ereor@umLD.
3G NG (WeoTBU mewL(pemmuied EHS LGBHMSEIL G6TINSEGL SHeotenoulled FHmbhg
e &S eTeTLemSLI LaTerfluiwied (wemmuied Gsnd g Ml CeuevorquipsHng. sn&ns
WP(ReMDS STG&F (W(REUSDHGSID ELINBHSIDLIGUITES 60 &HIHSHHHEWET [HID 2 ([HeUT&HSHEDMLD.
31&58([H S5 Gar, &1H&HIGamensar (Hypotheses) erettm) SiemLpssLiLih&ledTm60T.

(D (P(REWLOSHESN S S eILILI LIDHD ©_([HEUTEHSBLILI(BLD SH(HS S HEVE0 )| (LP(LEMLOSHESIT & Sl ulledt
wHlysemer FHPSSEILTEURIL 60T OSMLIL UbSHH 2 HeunsGl &MHSHE, SHHIHCHT6T

(Hypothesis) ereorliicbLb.
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Conpemett&® 2 LLUbBD  (WIREDWSHSTGHH UL 2 _6Tem,  (WIRMDSHOHTSSHemuIL]
Urduedlés@n wrdflenw  erphsHaIE6&Te00Hh, LateNulwed SHHSSHISET, SHe0TTSESDbSHET CLPEDLD
&HEICanaTserfledr AUNHSIHONGLD HeoTenwenwd CandlsHa M Geuesorbid.

e yetaflullwed Gengemenrt erediLg euedTWMNIGSHLULLL &l elflsenars 6&Hmetorh
(PEMDUITE LI6D LILG.&6M6NTE E1SIT6E00T(h SeMLO&SLILIbeUS| &L SiECengement, onSlifl oL enerns
E1&M6T0T(h, E60TEMLDS([HSHICHTEma LOMILILIS] V0S| ETMHLISI 6T60TD (LI 66l eT(bLILSNE eULpleuem s
QFILIEUSTSLID.

@euauflpemnGu Yerefluwer &mzCHmer Gansemenr (Statistical hypothesis testing)
6T60TM)| SEMLPSHSLILILEMD G

@ns yemafluwed smaCaner Gamsement LD Hlemmaafled (W HHEW Uki@ eudHsHHeTmg.
&Uluurs 6gmhled gemm, 2 ulflwed gemm, BHLHems Smledwed, eumerflwed, LeTerflufuwied
Gureotn HleWM&6TED (PHEWSHGIEUD UHGHOTDE. 6GeueUNTH HHEHICHTeT GCFngemeoTuieid
Beremio HHEICHM6N, LMHM HHEHICHT6T eTenID B[HeUend SHIHEICHTETHEMET HTD 2 ([HEUTEHS
GeuetoriquH&EEADG. Semeu UDD) SibSH&I& &mevorGUMLD.

Benemio &H&HGsHMeT (Null Hypothesis)

@m rFfluled, @b smetCsneaflaryg Gsmeemer OFLWNILILG AHsH&HHSHEHTET
NIGsLILGeuSHSTeT eumilly Smese&Cownemme 1&6smaCanear @ earemwamaGamsr (Null
Hypothesis) ereotm) siempsasliuGdng. g H, arern &nBlssuubang!.

:

(i) eungieuns GerenwsmHHECHTeT 6reTugH, @ usysemer UEGD  Gurg,
s1auedTeooniqH &L GOILUNL§5555 ellHHWNTFID QeDemed 6TeITLEMSHS GHMIHELD.

(ii) @Cr wrHflemwis OSHTETIL &H600ISHEGSH6M6D, AFMTGSHI L6TITLOTEm6USHE, Q@5 LOSHILIenL
SiaflsGLD 6UemEHUNED SHeMLOW|LD.

(iii) rHdl eugeuemwliemL 2 _HUTHEGSD gGobHlemeoulsdd @& @ UTHSHOTET
U1 6UemLLILEGL! LIflh&I6mTS@SLD.

(iv) emseulsHs Gsngementemwlll OUNHSHS enefled (chi-square test) QBMBSSLILGLD S
LIEODTL|S(ETHLD 660T6MD &Q60TM)] FMTTSHSNSHE SHIBHSLILIHLD.

wromn s;aEIGsmer (Alternative Hypothesis)

(PR SHEBN G Slemwill DML 616 HIHSHS), SihIGS6T6 g5LPIFlene0eILILI OLIMIHS S, E60TemLo
SHEICHTEmET LOMISESLOMETTED, Si&HHHEICHTeT WwMHnismEGamer (Alternative Hypothesis)
GTE0TM)] AEMPHEHLILGBGEDG|. A1H&MHSHICHTET H,| 676016 GHSHSHUILGBEDS.

ThHHSHTLLITS, QB (WR6WDS 05TGSulerr snsarfl 4 ereotm WwHllemul OUDHBIBHHSTE
yerefluilwed Gengemevruleor Gung QentemwamEICHTeT H: yu = p, ereorn SMILTLOLGSADS.
SipHGIIW IHNISHEHICHTemaTL LeTauheuaTeunrled erGHEmID 660N SHEMLOW|LDTD)] 6T(LYSHEDMLD:

(i) H;p # u,(8muss onhm smsIEsner)
(ii) H;:p > p,(Q@0usHs eueg onHm| &bHEIEsHmeT)
(iii) H: p < p, (@@®LES BLgI omHD] SHSIESHTET)

n LOlem &Moot G&IE6060THET
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1.5 yemeaflulwed smgCsner Gangemeoruied emUBLD LHlempseT

(Errors in Statistical Hypotheses Testing)

smHeIGCaTeT Gangemenr e\FLL|D Gurg umHeoTn LeTefluiuied (pigey (statistical decision)
ereoTLg)l, QetTemio HHEHICHTET H e omitiuGsm (Reject), wmisanos) wmuuGsn (Do not reject)
SH&LD.

yemerflufwied (Lplg6y&e ereoTUemeY, Lemerfluiwed Gamiumbast cpeold dleo eNlFHlsHemensd
61&MevoT(h (W96 &Meumb eflFl&er (Decision Rules) etedtuemey 2 _peunssleunn Sam&&leoTmeot.
am Cengeneruied erenwamaGaner H, o wNG@D Heneoule 2 arar eldl, omisew el
(Rejection Rule) er6drm) S1emp&sLiLbHMS).

& GOILLILL gLolemeoulled BeotemiosbEHIGaHT6T SiflwimeGeur, HeunmeEeum SIemLOUIEONLD.
aeueleun(H SHEHICHTET CangenearuigIb, (i aelbeHGSLEUNE) [HTEITE EUENSWITET &) PIHlem 6086
9 _(HEUMG6UEMSDSH HITEUUTEOND. 66U S L 6U6m6v0T 1.5 ed SHILILIL (h6T6T60T.

SiLL6uemeoor 1.5
(PI9.6Y&H6T LD S L 6)6m600T

:

H,erevrugy sifl | H, etedtug) Heum)

H, omissliuedng | (psed euemsll | sflwmer (iqey feoif H, m wmidsliubes
ewip Bebemed ETETUMS  EIDLIS)
(Accept) eredrmd GSMILLb6ULT.

H, wmissliupeng | sflwner (pigey | TevorLmb
8ebemen euem&LI LlemLp

BenemwamgiGanenerr H aetueng LMISSWLEUIGHT, H, 616TU6mS LOMIGSHTLOE
BmsEwwEunGst 8nidl (e ahéELD Fwhigefe fe SeumiseT ebLL. eUMLILIL6oTh. Hled
H, eretrugl sflwner sapmns Smes@weunps H ) ereruens wniséo Nenwsd (W5606enaLl
UlewLp eredTmIID, H | 6T60TLISI H6UMMTET 8n DTS H&SGSUT (RS H  6T60TLemS LoMIS& M6 @BLLS)
@retorLb euemsLl lemLp 6T60TMID SIeMLPSSLILI(HLD.

GweTUMeTD  FHWMSGSL @ HMGUETD QI LSHIEUEDSWITET  EILDETLITE SH6WS
2 _(Heuns&eTangl. I heHISHH 0, SIS eweTunaTsHlern Heorsdl eflbuener, srnsflwuing
340,000 2_1b, FLLefleo&ssd 32,500 pae)bd @médns. bHneusrsdlenr elemour Goeomen,
SIDALETUTTSHeMSLILDT SA([HSHEWD 6HTemeSHSHTLS Hneueraserfled elerbumd Qs
uevGeum| mHIL&6rfled 10 (pewm Qeveurmy) ellembugd QsWLEADT. Sigeot Nng Heorsfl emLemeor
aiflafsalul(betendn  ereTuend Sl epoydong. @snel eunmHsoner SeTeno
&HEICHETEmaTD IHN SHHEHCHTEMETLD Semo&HS. Seunmled UG (PHeDeUensL LlemLp
LHMID SI6eTorLMb euemsLI LemLp eTedTeoTeuns QH&HE&SD?

Siey:
eflemour Gueomeny, ewedTLNeoTSSHle0r Hleorarfl elipuemenr 340,000 & oL iFlsiflsHg

Bmsdng s Seemed eTeTUEmSHE Gangement QFW eN@BLUADTT. i@ Y eTeTus)
ellemours@&L Whemsw sonaf] eflhHLemeoT Si6me) 6T60Td G1&MeT@eunLD.

Beatemlo  HHECHTeMaTWD, LIOM SHSHCHTEMaTD  HID  EUDHHSSEOTD
efleurrisefledmh g LleoTeurpomm| SienLGULD.
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Betremio HHGIGHTET H : y = 40000

aipneug eerliugsHn@Liler, sxnsrfl ellpuemeor 340,000 @ev GHILNIL$5585 Geumiun

gD E6bemeDd 6T60TM)| SIHSLILGIMS.

mhm) &mEIGaneT H : y > 40000

aigmeug elemburssne e sonsfl elpusmenr aiFlsfliy SHUNL 5568 Sereisd

GeumUL (béiTen g eTedTm)] SHIHSLILIGED .

(i) 85Csnzpemertuied (PHebeuemsLlleny anulLmed, elembursHsmed  efhLeneot
aFlefSaenens eTedTm) (WIQ616UDLSHS GeUTIT(HID. SH60TTED 2 _6ToTemIoUNed SisdeuTm)
Bevemen.

(i) @&Csnzemevtuiled @mevorLmd euemsL ewlp emULLTE, eemburssmed efihLemneot
aifleflsseleoemed erediml  (PIQ6QUDbLSS  Beustor(hid. SH6e0TMeL  2_6voTemLoUTleD,
elembur$5med ellHLenert &S 6TeTs).

GwGe0 &MLULL(b6TET SHEUDTET (PIEYSHEMTed HMEUTSHNGS LG SLpli&eT

WeoTeu@pLOmm):

paveuemsLl lemlp anULlgbheTed SibHineusrd elenbursSnsns AHsD 6606y

eFiw Criflpd. 18 bHneuaTSHNG S1FH& LNIHLAFM6Y GDLI(bSSHID.

3IBs&wWID SretorLnb euensLtleny UL HHSTED, SibBINIeUeTD eflemouTSHnHeHns

65e0eme) GLoMHESTETaTTS. SiHeoTTed AbEmieuenTSHHleor ellbLement, il siflés eumilli Eedeomoed
Sy &ebid.

1.6 emasmeoor Hlemev (Level of Significance), SiTLomeoflé@LD 6r6Lem 60Ul 6o

&L (Critical Value), SFoneflé@b LGS (Critical Region)

L5\ 6t & & IT600T 1Flemev (Level of Significance): &msGasmer  Ganzmemevruile,
(pHeUmsLITempUleneT anNsH&EEIqW AFlsULE HEDss6), AHECFTHemeoTuedr Ll6m & 8 mevor
Hlemeyr oiebeg Wlemassmevor WLLD (Level of significance) etedim Siemp&HsLiLbEDE.
@rhss56)] o 6160TN GMSSLILGLEDE.

&sHeICHTeT GeMHemerT QFLIW (WPHUGAUSDS (WPeTUnsGer Wlemssnesor Hleneoenld
SiiwneslSgs6smerer Geuesor(bLd.

eTgIeUTS QEIGEUTH SIHEHIGCHTET CangemeaTuiiD, Blens&mevor Hlemeenit 0.05 (Si6b60S)
5%) eredT@mm, 0.01 (S16b60GI 1%) TEOTBDI 6T(hS GGG TETEUSI6TN(h.

Blemasneoor Hlemed 5% 6T60TMI 6T(bSGIHOHME0TTLTED, SHEHICHTET H, &2 wmiiugled, 100
(PYEYSHEHEHSET, 5 (WaeyseT WLGEWL Yenwpwns méEs eumblyeTener. eh&sLunmd 100
L &lifle@Epo FTTUDHM SLOWMET eUMLLIL&Sem6TL unMlHSEGL ndliflaemnes Sumesse Geuesor(hLD.

signeugl H ereorugl 2 _esoremwowns Sme@wGungl, 5% wrdlflaefled wL kG, seaumns
LNIGSHLILGbELSHG eumilyeTengl. ereotGey H, @ wmisg, &flumer weeumuudle 95%
HOUSm&WL 6T @HSHEDMD eTedTmTED&l.

Sionefla@b UGH Sebews LNEGSD UGH (Critical Region): @@ &wmHEIGsM6T
GanpemeorulenTGugl, JBHGHIW &nmieeuefluiled, H  6reTUemS LOMIGGSD 2 MINLSETTEd 60T
o L seoorll UGG Siwnellésd uGd (Critical Region) eredrm) SiempdaLiLibEmG.
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siBM6ug, QeiTemoshEHGasmemer LMNIGED LGS G (Rejection Region), Siomeslé@Lo
uGdH ereotliLpEDE. snsfleefler Siememeull QAUNBSHH SiHOT 2 MILSHET HSHGSHIW
uflomeoT HemaLl OILMISETMEDT. NG 1 TEOTLSTEH EHHSL(bID, n(n > 1)

SineflléE uGd = {Jg = (X, %,500X,) | H 6T60TLIS] Logjésaaﬂucbeﬂmgj,}.

3B snmie6uatluied, H ) eTeiTLmS LOMISSTOE S(H&HGID 2 MLILSETTED 60T 2L &H600TSH6MS,
an&b uGd (Acceptance Region) etedmid snmieuy. & WMIGSD LGSufeor HITLiL&eorons
eNeThGHD & Siems

S = {bMIBGW UGH} U { an&D LGS } eT6dTm) 6T(LRSHEOMLD.

&b H(HEICHTET CaFmgHementulied, LWIEOTLILSSLILI(bID W SlflliLedorLersmen gL (X), c eTedT
mileSlenwitt OUNBSE H, BT &mSHNS QI (aemed smEDS. ((x) > c eranid@ung, H,
LNISSILGADE. @hi@ t(X) 6TedTLIS) 6T6TT60uTaNeNEULITSHELD SHGHE0T LIFILONETOND 660TMI Sh&HELD
2 _eengl. Sigeot NSl LTeusd b LMIlemnis &ML STH SHEHELD.

Siwneflé@b erevemev HLLY (Critical Value)

t(x) > ¢ eredrD HUbGHemevTEMW HemwmBeumHmid ¢t(X) 6t HISHET, & mieleuafluieerer,
H, @ wmis@w wndliflseners &meoor 2 _geyib. {t | t(gc)>c} TETUSEH SBSNG 2 &HS LLMISELD
USHWNSLD. ¢ 660D WL MGG LGS emWDd, NS LUGHenwbd HfléE@n wHiumGL.
S FIIL LMIGSLILIGBLD eTebemed WFILIL (critical value) eTedTm) SiemP&SLILIGLED .

aipneus), SeTemilo &([HEHICEHTENE LOMISHGLD LGS eDIILLD, THESLD LGS emwiwd LiflésELb
eTeDem 0 L FHL1emLBW SiLomenflé @1 erebemev oL (Critical value) siebeo gy SiomenfléGLo o Sy
eT60TM)| S MLULGLEDE. QI HHIHCHTET ConHemensHd, QOTNIHGSIL GUOULL OMISE&LILIGHLD
eTebemed WFLSHET QmeoHeomd. Ml ugeuedsafled, H, g eumrmisgl, uyerefluiluwied
CanzemeTé @ ebu, LMISSLILI(LD 6T6D6meED LOFHILIL|EH6m6TS SIT6TITEOILD.

T B585I55M_(B 1.4
6 LOlOTOILINHET SHWIMHSHESLD AFHTHE0&HLD, HSHHGLI LIWLIEOTLI(HLD CPEOLIOILMIHETSHENTSHS H([HES
Syetoflsemens OBMGLUTSL UM eUBFDE. SasTHlosSSler 2 husSdlaunmiwmend, wrSlifl
36 2 P& T(hSHHHEHTE0T(h, MHleD Q60TM| Vs STetorh &([H&3Hevl&HET GeWMILIL 60T
Bm&sEEUN g, SbWTHI] 2_sTer OFMGLemL LNILLUSDES (WI96) OFSMDTT.

x b i e HnGpenl SIS i=1.2
"o, i sheus HHE el GenniEDLIIS) H6TD),
ereufled X, X, @metor(hd MIUMMD FLODTEDT EUMLLILETET LOMHSETTGLD. Siemeu GILIT6e6Tmed]
LT euedled SiemLorh S (&S 60TME6DT.
ellens&LD:

. 2 .
8mu®, H :P=-, H :P:5 erevfled

1

W | =

samieeuefl S = {(0,0),(0,1),(1,0),(1,1)} Sy&lb.

12831 euGLiY Leerfludiuied

‘ ‘ 01_12th_Statistics_TM_Unit 1.indd 12 @ 12-12-2021 19:19:15‘ ‘



wvwv.tnsch%olbooks.in

T(X,, X)) ereotugl GempujemL i Hb& Speuilaene geueieun(® wndlfluigid Smuusnas
esmeT@eund. rdlfiiuetoruetemen T(X |, X,) = X, + X, F@pmLyuLTeued B(2, P) &eotuiq Siemlow|ib
eumiy wrHflwun@w. siFed T eumid wdliyser 0, 1, 2 @b, T(X, X,) Ser wHiyser H
LMISSLIGUITS {1,2} 6T60TD SHE00TLD SIEMLOW|LD.

S} E0TITEL, LOMIHSLD LGS uleoT2_mili&e, T(X , X)) =1 S16060 &) 2 S & 6U6MT WM& SLILI(bS60TM60T.
ereor@eu 2 uifliomevorweiter {(0,1), (1,0), (1,1)} eTedTu@S LOMISHGSLD LGS WTESLD.

wrlfll ureussarfledr, wrdliflliLetoLereneus Cangemenr Z, e SwiedfleneoLiLTeleons
SIMLOW|LOMEVTTED, SiemGHF BFTHemETOFILIL, SDSHEH600TL. AL 6uemevoruled 5%, 1% Sieneysemer
2 LW em&sHTeoo HenesEbn SeupPinGHil wnsS&bLUSGS, Siwnelés@h ereemned
SIS EBLD SHTLILIL (H6T6T60T.

SiLL 6uemevor 1.6
Z wndlifiiiuesoruememey Gangemen &l SToneoflsH@Ld 6r6b6med W HIILSET

. . lemasmevor Hlemed («)

S D 0.05 s16ve0& 5% 0.01 s16ve08 1%
QLSS BENHemeoT (6u60g]) 2, = %y = 1.645 Z, =%y =2.33
QMHUES Cangener (L&) -z, = —Z,s = ~1.645 -z, =-z,, =-2.33
Bmuss Gangemeot Za2 = Zy 05 =1.96 2o = Zg 005 = 2-58

1.7 @ ener OHNIDL S ener C&ngeneor e

(One-Tailed and Two-Tailed Test)

dfleo smEIGaTeT Gangenearserfled, Simeor LGS uled
(16060g MGG UGSUled) 2 6er 2 _miser ¢(X) >
c eredim e sesorLPlwiiupd. iGung P(H(X) > )
eT6dTm LTLILIeT6)Y euedGILMSHed (LULLD 1.1) 1(X) etedrm omlifll
LT 6UEYISE 2L LIL (b SIEWLD6UEDSE &HIT6U0T6DMLD. £)6116)160> 5 LIMT 60T
Yemeflufwied Genspemevtemil euevgipemenr Gangemenr (Right
tailed test) ereoT&GmmLD.

C
LLID 1.1, eue0&i(pemenr Gangement

3185 &wwwid, LMSSL NF tH(X)< ¢ Gevru,
2_miliyseT Siomeorll Li@Sulled (Siedeg) Lo[g]éa@fo UGS Huled)
siemwwonermed P(HX)< ¢) erem  upluetey @Lg)
Uns&led (uLb.1.2) t(X) eredrm Sl LTEUAIGS 2L L (b
SIMDEUMSHE &HM0oTeONMD.  Geleuemawimeot  LeTerfluilwied

Ganpemettemwl DL gipemeor Gsnpement (Left tailed test) c
6T60TM)| SieMLP&HEGMITLD. uLLD 1.2. L gipemeor G&ngemeot

Cupenm Sruevorpld QHenenr  Gsnsemevrsmem  (one-tailed tests)  eredrm)
SIEWLPSHSHLILI(HE 60T 60T.
@miy: t(X) ereorm ondlifliugeued erIGUIEHIGL FLEST alqeuSemsL UDPIHEHS Geuetor(bld
eTedTLSleDeme. Fled FowihiGerfled WlemaWwinsBeur, GemmeursBeur GHMLL Sememeusnwill (Skewed)
LD NS HSHSHEOMLD TETLENSHE HEUTHIHED C1&HT6TS.

1Olem & &Met0T BT 6060TSH6IT
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TG 5H&STB 1.5

e ULsm 2 _eoreusbd, LI sTemeus 61&Me0uT(heUhS SHeushener Gmmbd 30 Bl riger
G TN FnMIEDE. Speotmed 30 HSlrusener el SiHles GBI 6T(hHHSHESHTETEBLD 6T60TS
SHHIOCUTSI, BeTemld &([H&EICHTEHLD, LLMHM) SHEHICHTEBLD L60TeUIHLON M) HEMOSHSLILLSDE.

H,:p =30 Bl ruser, H : y > 30 Bl rhiger

eflen&sLD:

b6t 6leueuGeumnent &Fowirkisefled, SieueyevoTEusSHHOIBHE LI sTemeuds Q&MeooTh
Gais6@ CrIm&emer X, X,, X,, x, reor@uD. rdlflennar] 31 g eflL siFlswns msEw Cuig
H, eTetTugl omi&&LILGbeNSTS SH&HEL(bLD.

. o . o v xl + xZ + x3 + x4
SIBUNG), LNISSILGD UGS = < (X,,X,,%;,X,) | X = >31
8dlev, P()_( > 31) 6T60TD UGSIuledr LTy euedgi(wementl LUGSluled Siemowb. ereorGeu
BFBansemeaTenll 6UEE)| (PeDeTE BFTHem6T 6T60TH GMILILIL 6DMLD. o0

smaIGaner Gsnpemerule, ¢(X)<a Seveos
HX)2b  eeug  uNGhHELGUTE,  P(t(X)<a),
P(t(X)Zb) SpFlweupmledr LTLiLeTeys6T, WIS LTeued
&afleor euengl, @L& pHW SBUDRISEIQID iemLow|Dd
(UL 1.3). @eveunm LMIGSWD N SiemwWD Lemarflufwied
Bangemenr, @ h(wemerr Bamsemenr (Two tailed test) eredrmy
SDPSHSLILIGGE DS a

dleo erhFlmraiserfled LIWIeITLI(bSSLILGLD Bl Sierelleoneot LbgI-snraidlsemen (ball-bearings)
2 _Husd QFLWD QI OSTHlsSHmIL LTTeneuull(h kG 2 HusHd Wb 6E16UTIH
Ub&I-sMhiduleor el 5 W, sereyenLwgns @uluensl upmE Cangenenr Q&WEDMT.
eelaeuT Ubs-snadulenr samsfl efilLid 4.75 155666 GemmeunsBeur, 5.10 15566
siflawnsGeur mbamed ehHISHNEGL LR 2 _6T0TLMEGLD 6T60Ts.

b
uLLD 1.3. @pemeot B&msemeor

eflen&&LD:
B, Sevremio &HEICHTET H) @yt = 5
AHM| &GHEICHTeT H : y # 5.
10 il ubgIBTHISGET 6ThegISSHTETEEuND. Seupenm X, i = 1, 2, ..., 10 ereorm)

GSBILGUMD. SeMFHOWITLLY H | 6T60TLIENS SemoLiBUMD. SieueuTemenfled Sigeor MGG UGS,

X X, Fotx
10

LNISGSD UGH = {(xl,xz,...,xm) | x = 0 <4.750r > 5.10}

8dled P()_(<4.75) eT60TLISE0T LTLiLene) SL(pemeoriil@SHulaid P()_(>5-10) 6T 60TLIGH 60T

ugliteney eued(pemenTll LGSulad wrdlifliinreusdled Siemoeuensd &mevorednid. ereoTGeu ibd
TbSHHSHSHMLIGE0 SnMULLL & SH(peneoTs GCFTHEmeT S &LD.

12831 euGLiY Leerfludiuied 14
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1.8 smgCasner Gangdemenr SMEOUTLSHSTEOT GILITSHIEUTEOT GULS(LP DM SH6T

(General Procedure for Test of Hypotheses)

QUGBS MISGET, dAnsnmiser HpFW  Srevorgm@SLd  OUNGBHHLD  LIGUITSHED
euTgeuTeoTEHTSeD BmeSGL SHEHIGCHTT ConsemearsHenersd &TEOUID  GUH(LPEDDSHET
S1p&H&H6E0uTL6UMM)| LIG SH6MMTES S DLILIL(HETeeoT.

ug 1 @ (pRems OSTGH DD HHT OSTGSSHILILetoTLeTeme LHBILD 6M6TSH&HD &([Hs.
Betremio HEIGHM6T (H ), omHm| &maICasneT (H,) Shydleunenmn Henoés.

ug 2 :  wrdfl UPMS A&MBbESSLILIL(bETeT eXlEuTTHhISEner 6T (LD &)I%.
ug 3 :  em&HsHMeoor [Hlemed o eTeoTLem AT 6v0TuSH .

ug 4 ;@ Beemwo HHEHECHTET H ol eun@pssl wndlfliuetorueteneus Gangeneremwl (test
statistic) @&MILNbH.

ugqg 5 : wrdlifliuessorueremneus@angemeoTuledr WSemLIH &H600TSHES (bb.

ug 6 : Siwneflléed erebemed WLHLLBEMET, o GTETLEMSL OLMMISH L euemevoruied
SHT600TS.

ug 7 : omis@n eflgllug, eren erbEamer H eTeiTUeng LoMILLG HeD60G| LOMISSTLOED
BLug) ereiTUens, SevUISHIL L Gansement FILIeMmLILID, L 6Uemevor LSILIemLLLD
UUIL b (P19.605115.

&OllY: wrdlfiliueorueneus Gengemeor (Test Statistic) eTedTUEDS &nmjLIETOTLETEMEN G&TSH6m60T
eTedTmILD, LjaTerfluiuiiuied Gangement eT6dTMILD SHEWLPLILISIETOT(h.

Gunaetor  euflWwedmLiLgsefleruy, OUGhsansafle, &matGsner Gangemeor
QFIIEUSDSHMTEUT 6T(bSHHISSML (b6 Fleveumemm evfléemesor@GLULD.

1.9 wemwsHasTGS srnsflassner smgCaner Gangemner

(pemw5asTEGE InUTLB Serene asiIlbHS whHeESU0EUNSI)

eudl(pemm:
ug 1 : ggnsdl p, LIDUTLG SieTemel ¢ aTaTUemel GFNSHEMENTHE 6T SIS 61SHTeToTL
Wpems sMGSulled siemweusns @mrsesL(bh. GaIbd RN SHaSHTESHluler
LOMTMIUMTL(b SieTemeN QST (b&HSLILIL (beTenSHNe SIHEHIGeUMLD. 1 60T aM&HS Snlqul OS]
u, ereufled Qevremio smGICHTemeT H : 4 = 11, er601m) 67(1pS Beuetorhid. LiledT Sigm&ifiw
MHN) SHSICHTETTESES Sp&HS6TTL UDMIET S60TeneTs 56y Qg Gauesorbid.

(i) H:p#py, (ii) H:pu > u, (iii) H: p <y,

ug 2 @ (W(Remws AFSTSHUNDGBHE TbSHSULLL (X, X, ..., X,) 6T60TD 1 2_MILLSHETTED 60T
sieme) (WULFSSD CooulL (1 > 30) @@ eumbi wrSliflenwt 6rhSgi&He1&meaTEeumLD.
i Hifluledlpbg UDLILGL STeYSemens GDILLNbS.

ug 3 : BFCanmHemersH&HMenT Olemd HM60oT Flemed o eTedTLIEmS [HIT6voTulSH .
LOlem & &Mev0T B8 6060TSH6IT
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— 11,
0/\/;
UGS HHEHGeuTD. Bmi@ X eretug wrdHfl snnaflenwd GSnH&S0L. Qs 60r
grnaifl ureued Suwiediflemed LTeusd N(0,1) eTedTUSM S L& C\HIHMRISIISTH SIEMLOW|LD.

H  eTedTuengLl LN b &l onSlifliuetorueteneus Gangemenr (Test statistic) Z =

)_C—
GomaetorL ey  O&MBLSSUULL  WLHIUSEHEES 2, = /53 GTEOTLIEDSH 5
o/n

HE0OTSHSI(S.

Blemasneoor Hlemed o, MOM SGHCHTET H, eretusHES eamu  LleoTeuo
i’ Leueneoruied @mha Sionenld@Lo iy z, TEOTLENSS O\5Ifl6Yy QLIS

rHm) &wmaIGaner (H )

* > <
(Alternative Hypothesis) HZHy | B2 8y | Bt

Sironeflé@Ld erébemed AL (z,)
(Critical Value) /2 - A

SpssetorL Sl Laleweooruledmhs, H, eausHESL OUNBSSONET  onI&HESD
elflemwis asifley asg), Beremio HHEHIGHNeT H unmiw (plqeneus SionefsHs.

onom) &maIGaner (H )

* > <
(Alternative Hypothesis) H7 "=t p<Hy

LMNIGSL 6XF (Rejection Rule) 2l 22, | 2y>2, | 7,<-z,

& Himieuenrd swnflss siemensg LED eflens@serfleor sxnaif] gy smeon 2000 oevoflser.
31F601 HILL efleosasld 150 wetoflser. swnfléslulL 6eTéHESH6T SHemetTSHEID LD OSHTESLILSETTS
® eitenenr. &0 eumL (Wewmuied erpHsILLL 100 eNensGsHenensd O&HmetoTL 6@ LM
esn@Lllenr srnafl yusned 1950 wetoflser. eeucleun aFTGLITed 2 erer elens@serleor
srn&fl Syujlsneod 2000 evofl&6T eT60TD &([HSHH O BHE Seweu GUBILNIL$55H&58 eflHHLnsSHemgLl
UM (HSSDST 6T60TLIENS 5% Lol6ws &mevor Hlemeouled CandlsH g Sims.

siey:

g 1 (PR S6HN G Sluled, eflbLd elleré @ sHerfleor smmarf] Spuj smeod y = 2000 wevoflser,
FLL efleodsasd 0 = 150 wevoflser.
Betremio &mEIGsMaT (Null hypothesis) H: 1 = 2000 oevoflser
geflplo  elleneaGsefleor  sonsdl Spujismeod 2000 wevoflger  eTedTLSHOHHS
GSHUNL 555685 GeuniumenL L1 UDHBH&Sed6bem60.
noml &maEIGaner (Alternative hypothesis) H, : u # 2000 wevoflaeir
el eletea@aafler  gomsfl pujsme 2000 wevoflser  eTedTLEOIBHS
SOILIIL 585568 CeunurLenLL aUDBIHSHEMDS.
@sn& muss wrhHm| SHSHICHTETEITLLY (PIG616UbSS GEUETTL LT S

—— 128Ib euB LY Yearfluiwied
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wr&liflulled soliLperer sreyser (Data from sample)
r&Hifl sieney n = 100, wrdHifl gxnad] X = 1950 wevofl&HeiT
Wema &mevor [Hlemed (Level of Significance)

a=5%

rdlifliiuesoruenemey Gangement (Test Statistic)

X_
Bettemio &H(HEIGCHT6T H, eTe0TLEmSLI QUNHSEl, Z = /\‘7,0 ~ N(0,1).
o/\n

rdHfliueioTusTemey GansHemed@ anu HevurdbEl(h&ed (Calculation of test statistic)

z =2t
‘ 6/\/;
_1950-2000

~150/3/100

=-3.33

|z, | =3.33
Sioneollé@id erevemed wHL (Critical value)
H, ereorug @muss wmpml &maGanemns (Two sided alternative hypothesis)
@miugned a = 0.05 eredrm Hlemeoulled 60T STomevfléHGSID WL Z,=Z,,,s = 1.96.
(SILL6uemenor 1.6 6D HM600TS).
w16y (Decision)
Bmuss wHn) &mEICaETeT H, eratusn@ amu, Siger niseld |z,| > z, ererm)
HENH. i@ (|z,| = 3.33) > (z, = 1.96).
Sige01Med, Beotemio HHGICHMET H ) omissLLbEDgl. erer@eu wmmm) erh@amerfleoruig
H :pu #2000 eTetTUemSS H([HS G616T0TIq WIETETS).

@sedlmna aeaflpo eflensGsafler ganadl spuj_smeown 2000 wevoflserfled bl
SO $568 Geumium_enL L OUDHBH&HEDE 6r60Tn] HMEGEDLD.

(B 555SM_DB 1.8

QO

swrfliureny  eupradweten  sSwUlleuLsHleor  snnsfl 2 _ewLUGBL — Hlmeor

1900 n/m? sie0@&6T HMID S Ledeodsd 120 n/m?. sigswnfliumend, swog YHw swmfliideo,
Q@ Ul asmfled M USHensL LIWeTLbSHS sSwnfléssiulL sblleuLsgler 2 _enL Lk Slmedr
31F&IfHHETNHTHS S NADMT. SSHsnDemME Cangement A& 60 LI HhISHNETSH C1SHTevuTL
wrifl erbhHGHSESTETETILGLENE. AHEBFTHemeoTuNed FIMEH 2 _emLL®BD Smedr 1960 n/m?. ereoréd
HemL&EDE. Seueunameniled 1% Lilemssmevor [Hlemeouled SibswinfliiLmerfledr snmHml erHsLILIbLON?

Sirey:
uigq 1

W(RemwesTGHulled, sbeu sdenr sansfl 2 enLuUbD Hmeor y = 1900 n/m?
FHlLelevdsd o = 120 n/m?.
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Betremio HHGIGHMeT H: 4 = 1900

sipneug sblleu gdleor snnsldl 2 emLUbLD Hmedr y = 1900n/m?. eredTuSd\HHS)
SOUINIL 5568 CeunumLenLLl aUDIH&HEee0emeD.

rom) &m;SIGaeeT H : u > 1900

sipneug sblleuLsHer annafl 2 emLupd Hmer 1900n/m?  eredTuSO\HHS)
SN 5568 elsHWnsbd Hlswns 2 _e6rens.

85 LSS 66D LMHMN)| SIHSHEHMET TTLIEmS s.

r&Hiflulled STUUL(bETT ST6Y&H6T

onFlifl siemey n = 60.

rdHifl srnafl x = 1960

LOlem&HHMevoT [Hlem 6D

a=1%

rdflliuesorueTen ey G&mgemeot

X _
Betremio HHGICHM6T H | 6T60TLEmSL OLNBSH Z = /\//ﬁ) ~ N(0,1) apD.
ol/n

rdliflliuetorueTemey C&FTSHem60TdHE DL &600T&HE(HeD

_XTH
’ 0'/\/;

_1960-1900

Z —_—
* 120/4/60

z,=3.87

V4

Soneofl&H@LD eT6bemed LS

H, eretTugl Q@b LSS (6u60gl) MMM &HEICsTas Gmuusned o = 0.01 aeTusnH&
gmu z,=z,,= 2.33 (SILLeuemevor 1.6 @6d &HMetors)

w6y

QHUEHS CeNeHEmaTHEE anU HHEEHTemET MIGED 6fldl z, > 2z, HGLD.

JGYATI:)) z,=3.87>z,=2.33.

er601B6, BetTemio H(H &I meT H 0 LMISSLILIGHDGI. SiHeoTied mhm) erphEsmerfleorLiig
H: p > 1900 n/m’* ereiiLem®d &[S GeuetoriquleTens).

@FHemhs  swrfliumeflfleor smmpmleotug ySlw  swblleusdleor  somsfl
e emLlupbdmer H, : u = 1900 eeruengel. siflsflsseens erers
&600TL BIWLILILIL (b6ITeI &).
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110 wewws aznedl sinsflssner &g Caner G&ngemneor
(zn&H wrmuT_ G SeTeneu aFflunsGunsgi)

Ul emm:
ug 1 : sgnefl y, wLIDUTLEG SeTener o° ereiTLemel GFTHENENSHE 6T(bHEIS ESHTEvoTL
(PRDWSHEBTGHUTD Semoeusns &SI bD. Ga@Ib WIMUTLG SeTene
QBMbSHSLILL6l6L6m6d 6T60TS &H([HEHIG6UMLD.

1 60T gh&HE Snlqwl S 1, eTevfled eotemio BHEICHTemeT H : = 11, ET60TM) 6T(10S
Geuevorhld. L6t SisHGIHlw wrHmIeThbEoHmeTns LledTau[HeuaTeUDHMIET 660TIEm60TS
eaifley e\Fww Geuetor(hld:

(i) Hi:p #p, (ii) H: p > u, (iii) H: p <y,

ug 2 @ Wemws OSMGIHUllmHE eTbssUULL (X, X, ..., X)) 6T60TD 1 2_MILILSETTED 60T
sieme) (PULZISSWD CumulL (1 > 30) @b eumiii wrHliflemwt erphsHgiH 1&meTGeumLD.
i Hfluled®ha OUDLILGLD ST6YSHemens GSHILLIbES.

ug 3 : DFCanmHemetrsH&HNenr LOlemHHT600T [Flemed o eTedTLIemS BT 6voTulSHe.
. . . - . X- . :
ug 4 : H, eTediuemsgll eunbSH&l ondlfliuetoruereneusd Gangeneor Z = Ho GTEUTLIEMSH S
&[HEI5. S/ \/;

Bhe X womib S ereotugl nSlifl sonsflenw SH&GW0L. S Heor sTnsdl LTeusd
Bwiebiflemed LTeued, N(0,1) eTedTUSMH S L& OHIHSHBLOMEOTHNS SIEMLOW|LD.

asiflibg e&meTer Geuevoriq.Uieme

& ondlifluiler siemey Arlsns (1<30) BmeE&LEUNE), Z @6tr rSIFILLTeusd 61hHEL 60T
t ugeueons (Student's t distribution), (n-1) &Ligetemo Lgs@bLedT (Degrees of freedom)
SIeMWIH S HHGLD. EhS ¢ LiTeusd DM &TH&HICaTeT Cangemevraer SIevorLmeus) SiSHSIMLISSH 6D
elifleuns ellendaliul(etereor. n eLflsTes QeEeEUNg) ¢ uTeued, uicobleneoliLreusd N(0,1)
aTeoTLIemS CHMéHd HHIGEDE (converge) eT6iTLIENS HLD SBIHE O\&TeTan EeUeTor(hiD.
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z=P=F
PQ

n

~ N(0,1)

o FlflliuetoTueTemeud C&FMHemenTdh@ eIML &H600T&H & (bSHED

z, = pP—p,
P40
n
0.56—-0.50
Z, = —F———
0.5x0.5
1000
z,=3.79

Siionells@L eTebemen S

H, 8muss wihm &maCanens 2 _eengme, 1% Wlenasmsoor Hleneuied, Sigeor

Swnefl&@Ld erebemed WA z, = 2, = 2, s = 2.58.

w6y

8 (|z,| = 3.79) > (z,= 2.58) eretrgNed, @6tTemio HHEICHTET H ) LDMISSLILIGBGEDG.
Betemio HHHEHTET OMISSHLILLLSTED, oTHM) SHEHIGCHTaflerr Lig, elLumerons
Bmluded GaBir, &Ml oyl muneisebs&LilenLBw &ML S568 GeumiLin
o _erteng) eredTm) @FCsngemevtuilevrmed SMIEGDMLD.

114 @ wemws asnGHaafleierer aildls somserfler FoeufssHeTemo LD

By &HGHICHTeT BFNH6m6or.
(Test of Hypothesis for Equality of Proportions of Two Populations)

eudl(pemm:
g 1
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onhmn  &m;aHCsTeT  ShéseuiLeupmier  aGsenid  eedmflemeot  THMI
&SHEICHMaTTSHS eoifley 61F1IS.

(i) H: P,= P, (ii) H: P,>P, (iii) H,: P,<P,

o &ifl uHmlw STeyH6r
m ieney e\&esorL. LonSliflufetr ellfls &0 p eTeITLSI (PSED (P(REMLS OSTGSSlulab,

noleney Qaarrsdml_Lorré]n‘]u_‘ﬂshGﬁaglgawpryers&rugj@gsdmuub@@gso)w&,ag,rr@gﬁluﬂ@m
ThSSLILGHMG eTersHasnar@eurd. Goed m, n EIetorgeir SHemeysHEBd 30&HE&L0
GupulLemeuwins BmHss Geuetorhld. GFIL60T mp, > 5, m(l—px) >5, np, >5,
n(l—pY) > 5 ereorU@s M &b ndHlflBEhD FTTUNMSTH QHHe BGeu6vor(hiD.

Olema SHTeoor [Hlémed o 6TedTLIEMS BT 60oTUN .
Bedremio &HHIC&meT H, SedrLq, o Sl ILesoTLeTem 61 Gangemeor
Z= (Px—Py) = (B~ P) sreTugnEayD, sifle p = MPx TPy G- 1 - f, erebrugTEED
~~(1 1 m+n
pq —+—
m n

siemoud. Spulenib, Gsngemend sSevusELIqemEUNG, CBe snmlujeTemeunBInE&
& bHHESHWLTET WHlUemUSSHIHLO onsfll ueoTUeTemeNs G&MHEMETOTILING

. __ Px=Py N(0,1) eredTLEDSLI LILIEOTLI(HS &S GOITLD.

N VT
=0
m n

wrdlflliuetoTueTeney B&FTHEMEDT 6TOTUSNG 6IhL &HEOUSHEL (b 2, =

LT
wEIemLE ST6ToTs. m.n

1Bleme &medor [Flemed «, LoMHMI SHSICHTET H | gl OLNBSHSI Sioneofll&@LD 6reD6m6d
wéllienull WeiTeupd i L euemetoruled bl 6\ifley aFLIS.

wrHmy sGSIGsmeT (H,) Py#Py, | Py>Py | Py<Py

Sionefls@Lib eredemen AL (z,) Zop Zy ~Z

SpssetorL Sl Leueneooruledmha, H, eTaUsHESL UNBSSONET  OMISHESD
elldlemws egfley asg), Setemo HHGEHTET H ) ubmil (1 6meus ST60ors.

onHm) &wmaIGaner (H) Py= Py Py>Py Py<Py

lz| 2z, | 2>z, A

LNIGSLD X
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aBsHESM(B 113

swesmled esileudled 2 erter ieubupBiw T e, & WIHSISH6Ted UL
wésaflenLGw BFLSSLILLL &I (P&HeD nbhaifled sweumiliy (pemmuied 500 Gui esifley aguwiLL b
sieuserfled 400 Gui HWOSMLHlEL O1FILEUSHTSHS SevorLBILILILL(beTengl. Si6g GumeTm) STevorLmeug)
wrpeifled, 800 Gurfled, 600 Gui &w QFHMPED QFLIEUSTHS SHevorLMwbL(beTeng. Seuel
wrkeifleleter waseflemL Gwl, Hwasmled egeudlalerer SpFeud, GHIUNIL 5868 GeumiumemnLLl
UDHMBHSSHDST 6T60TLIENS 5% LOlew&ST600T [Hlemeduled Syiiie) AFILIS.

siey:

L 1 P, etetTUgl (PHED (PREMWLSHOSTSIHWITS 2_6Tem (PpHed LMbEIledldha LDLILILD
alléls son&Ha|D, P, eTeiTug) @IetorLTD (P(Q6mns O5TSSWINE 2_6Tar SIetorLmeug)
rhHafledlHa OUDLILGLD 6985 FwwnEeyD HHeL(bLD.
sieueuTmuies asN&f &mHEHCHTETHET
Bevremio &mEICHNeT H, : Py =P,
aigneug, &S wrpsisalgerer wéssaflewLBw, &WasTHed 6FeudleleTer
Teusdled, euTsHer eubmieter elldlgy somsealed GOINILSH55 Geumumb
eI &HILOIEDEMED 6T60TS & ([ &IGeUMLD.
wrHm &m&IGasner H : P, #P,
agneugl, bmHaIsefled SFwesme agileudled SpTeurwerGermi unmw 65

® gorasefled GOILNILS55H8 Geumiun 2 _e6Teng) eTeoT@GLIMLD.

ug 2 :  wrdfluled STUUL(heTem HTeYSHET:
wrSfluled®Bha LDLILLL ST6ysH6T SpSHSH600TL. L 6UemeooTuled SILILL (heTereor.

LOMHESBITLD n&lifl sieney | rHIfl éz&0
400
(WPSH6L LOMBBIT m = 500 Px = 500 0.80
. . . 600
@resorLmD nmsF | 7= 800 P =g 0.75

ug 3 : lemasaneoor Hlemed o = 5% eT60T.

ug 4 : wrdlfliussoruereney G&mgemeot
Betremio &HEIGsHTET H) Q6o Liq, onSlifliiuesorueremney Gamgeneot

— . ~ mp,+n A ~ .
Z: pX pY @I‘F:.I@ p: pX pY,qzl_p %@w
~~ (1 1 m+n
pa| —+—
m n
ugq 5 : wrdiflliustorueremen GFNSHemeoTemlIdH &600THSH (bSH6D
z, = Px — Py ]
~~(1 1
pa| —+—
m n
12831 euGLiY Leerfludiuied
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54004600 1000 0040023
500+800 1300
0.80—-0.75
Zy, =
11
(0.77)(0.23)| =—+——
500 800

z,= 2.0764

ug 6 : Siwneflé@d eredemed WS

H, erettug @muss wmhm smasGCsnams @mUusne, 5% Wlens &mesor [Hleme

wHlidleotuig, z, = 1.96.

ug 7 1 ey
@@ (z, =2.0764) > (z, = 1.96) erevtugned H, omissULbADS. S&e0lmhal
swegmpleounmiw QpmHehisEnsSenL Cuwiwjerer eldls swerseafled GHILLIL 55585

R/
A X4

o0

53

hS

X3

A

*
0‘0

*.
0‘0

Geumun 2_6TeMsN&HS SHSLILGIHMS).

rdlflliLetoruememney (statistic) SieDE0S) FnMILIGTOTLIETEM6) 6TEOTLISI 6 6UMLILIL] LomSIflLIm@LD.
315601 [HlBLpSH 6L LiTeued Sl Lreusd (sampling distribution) eredrm) Siemip&sLi Lib&EDS.
signioneorLiemerflufwiedled (Inferential Statistics), ewmgieuns eumini| wrHMl 2 miLser,
S (BLOLEDEUSE) ET(HSHELD (LeMMUTNED 6T(h&SLILI(bE6OTMEDT.

wrdlifliureuedlesr Sl LeNleossid, S L Lillenip (Standard Error) eredtm) Siemp&sLiLtbEDE.
&m&IGsmer (Hypothesis) eredtug, (p(gemios O MGSlenwiiupmil & pmrsGeur, Sigheor
NG SlLiLevorLeTeneuulled 2_eTareunmledT FILILIMEGeUT SHeMDSHSLILILSS).

SN 5868 Geumiun(h SeD6meD TEOID Fn MHEWM, SiFMeug| H ) 6T6TLIENS LoMIGHSLD eutuieons
SiM&EBLILIBLD SHSHICHTCer ettemiosgIGameT (Null hypothesis) eretliLib&ns.

& Laafluiiwied Gangemevtulett (wiqe, BedTenlo HHEIGHTEN6L OLIMTHSHESH SeMOEMDS.
&ele1euN(H LieTerfludiieh & EICHTeT GamsemneTulenib, 6 SeTemio &([HEHICEHTEBLD, SiBH S
LIHM)| SHSHCHMEBLD HeMOSSLILBEDE.

yemerflufwied GangemeoTulled (pgeveremsLi LlemLp eT6dTLIG), &Ifl 6T60TLILIGHLD E60T6mLo SH(H&HICsHTemarT
LNILILSTESLD.

yemerfluiwied Gangemeoruleb@metorLid euemSLIlenLy 66T, SHeUM)| ETeOTLIL(bD EeiTemLo
&([HSHICHTEMEI LOMISHSHMLOD EBLILISTELD.

P ((pseveuemsLliemlp) eredrLigeor Goed erebemep, Lilemasimevor [Hlemed (level of significance)
&L Sp& SIeWLOW|LD.

wNSGL elFwmed (Rejection rule) euedILMISSILIGBLD &nmieleusflufledr 2 L &evorons,
Sioneofle@d LGS (Critical region) SiemLow|ib.

Sionell&s@b uGHeEEar 2 e 2 nilisemers Sinefls@n ereemed wéllienull (Critical
value) OUINHS& SHMIIOMLD.

1Olem & &Met0T BT 6060TSH6IT
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% o rHifluiler sere) 30 SiELe0g SIBHGSLD CLOLLL SieTemeus QSHTEOUTHHSHTEL NG
LTS Siebeog OLBHIsnM) (Large sample) 6T60TM)| SHeMLPESLILICHLD.

% @wmwnliflsenens isnevorL Gangeneoruied @pLon Sliflaerfleor Siemeys@EpLd 30 S16D60 &I BN GLD
GmULL i6Temeus 618 T60TLY([HHSTEL LOL(HELD, QILIIHIHI&n MSH6IT 6T60TM)] HEWLPESSLILI(HLD.

* (P(REDIDS OBNGH&Hsmen allfgsin Cangeoruled, onHifll ureusdled 7 > 30, np > 5,1 (1 - p) > 5
eTEOTLIENS [Hlemme) 61FILISTED L (bGLo mlifll LevorLenemey Gangement N(0, 1) S48 SiemLOW|LD.

v 81 Wwemws asnedlsefeerer el#s somsefler &oefls SerenwuDI Simwb
Gangemeorulle, omHfll Teuedled, m > 30, n > 30, mp, > 5, m(1 - p,) > 5, np,>5,n(l -p,)
> 5 etedTLeUDEmM [HlemmeY EFLISTed L (bGLD, Lol LevorLememey Gangemenr N(0, 1) Sy&
SIGMLOWYLD.

uuimAser 1

Wsssfliuner elemLemwd 65ifley 6\F1IS:

wr&lifl srnafléemeor HLLlenL

(&) O () %
o J
(@) E (FF) P

S siemey 1 OLflsTeHey, 02 OFlwmoed mHSHTe, ndlflliLetorueTemneud G&maemeorule,
0’ eTOTUSNGLI LFHleons SLIbeLmeus)

(1) o liflF srnafl (=) orSlifl rmiumLeTeneu

(8) wrdlfl Sl Leflenéasn (Fr) o &Hifl eNds&Lon

o Canseneruied Siwneaflseb LGS ereTus)

(21) BettemD HHHEHTEWET LNISHGD UGSH () BetTemio H([HEICHTemaT TG LGS
(@) snmie6uer] (FF) snmieeuerflufedr 2 L &e6voTld

QM LGRS NGEsTT Cangdeneruled, o erend len&sneoo [HlenesHd, S emeTs
Bangemendaner Sionefls@LD LI (S Leueneoor L) Sp&d SMILTLLILGbeE)

(&) z,, (2») z,

(@) —Zy (IT) “Zan

eungeuns, auUDLNSfleE CamiumbasT LWeTUbSSLILIbeug erliGUms) ereufled

(&) n > 100 (o) n > 50

(&) n>40 () n > 30

H, eredtLg) @bpenenn (aueg)) onbmierhEGsnemms més@&ibEunsg), Sioneaflls@bn LgSHenwl
Bifevorulé @D B&nsemeot
(1) 6uen, @L mH(wemeor B&Mseme60T (&) Bmwemer BENHem60T Si6D6ED

(8) eueo(pement &g emeoT (FF) @L(wemeor B&Mgem 60T

H 2 mmn [
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LB M6D, 5% LemsaTetor Hlemeouled Qh(wenenr Gangemerulet Sonelld@LD L
(1) 1.645 () 2.33

(&) 2.58 (rF) 1.96

Hyu=p,ererugsm® amu H, : u < u, eib @bGanseneruile, Wlemsamesorodliy o = 0.01
246 QHEHGLEUNE, 21560 STlomefléeLid iy

(&1) 1.645 (op) —1.645

(8) -2.33 (FF) 2.33

K SHEICHT6T Gangemeotuied, H ;) =45, H : i, < 45 Te0TUSDH S GDU L SHSLILIbLD GEMHeme0t
(1) BLslpemeor G&mseme0T (=) eueogi(wemeot G&gemeot

(8) @m(wemeor G&mgement (FF) @ (pemenr Gamgement

onHmy erb@aeT H,: it # U, eTenib@ung), STonesllé&@n LGS enw Bl sooruiliLg).

(1) 8L, sueo @ emeot Gangemeot () BBpemenT BEMSHemeT 6DED

(8) sueo(wement G&Ms6m 60T (FF) @L(pemeor Cangement

siflwnenr eammnes BméeWEUNg), H, areTueng wniG@LD emnL,

(1) WaebeuemsL LemLp (&) @revorLmbeuemsL LemLp

(8) wrdflawnbssedled Nenlp (FF) SlILLSlemLp

Beremio HHGICHM6T H | eTedTLemSL OLNBSHG Sl efldlgssnsdlen S lifemy,

@ [P (23) |22
n n

@ 22 (m) P4
n n

WP(REWIDG BTSS! LTMILITL(h SleTemeuset agflwing Cungl, S (W(Remod SN G serflaisTer
gonaiflaefleor gwefldsemeno UM Mo wrdlfliiuetorueTeneud G&mgemeor

X-Y X-Y

(&) =— (&) =—
oy, or S5

m n m n

@) % m) XY
’GX GY 52 52
—X Y X 4 Y

m n m+ n

WP(ReWDG OBNGSHafledl MMILTL (Hh SETEWEUSHET FOMSHEYD, OBMbHSBLILL(D SHHSTeD,

X-Y
wrdfiliuesorLereneud Gengenenr < :T eTETLFIED SNeMOSHLILL I (HHESWD E6iTemLo
o |—+—
SHEICEHTET m.on
(&) Hy:p=u, (&) Hy: fy = 1y
(&) H,:Py=Fh () Hy : P =p,

33 Olem & mevor B&THe060TEH6IT
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8w wr gl sweldshisafler ailsSwnsnd (P, - P,) sneorugnaner S liflent

(@) |pa (i+1) (@) \pq (#%]

m n
@) g (%%} ) f?é(%+%)

lem&&mevor [Hlemed 6T60TLIS)

(&1) P ((psed suemsLifemLp) (&) P (@uevorLmib euemaLi LemLp)

(@) P ((pseveusmsLiflemip) &eor, Goeb—eT6b6meD LOHILIL

(/) P (@mevorLmmib euemsL Lemlp) Qedr, Goedb—e6T6b6m6d LOSILIL

(PR S5 G Sluletr el EHEFLOD HTETNID OILITHMTFon M) C&FTSHEME0T Q1FIIEUSMD LI GILIM[HSHSLOM 60T
I5ILIh & 6 60T

(&1) n ewirflgl, n > 30, np > 5, n(1 -p) >5 (&) n ewurflgl, n > 30, np > 5,n(l - p) <5

(@) neuflg, n>30,np>5,np(l-p)>5 () neudlg, n>30,np>5 np(l-p)<5
QLB HI&n M)SHEM6TS 61&Metor(h, & nSliflsefleor Cangdenenr aFLeUSDSTET [HILIHS6mET

(&) m+n=30 (o) m =30,n =30

(&) m=>=30,m+n=30 () mn > 30

uGRgnn Gsngpener, erliGuUNg OUNGBSSLNOTHTS BMHEHGD 6raufled, BT (LP(QEWLDS
QBN G H uledT LIT6Usd

1) BwediflemedLILTeUedTSH SHHSMED LOL(bLD

) FEBLUYL LTeueons SbhsITed

&) umismedT uTeueLTEH EIHHIHTED

(
(
(
(FF) eThLI LT6uedTs QHHSTID OILIMHHSILD

QLHHIE MIS6fled, @eTemo SHHHESHTET H, TSNS BemshHd QEHUSHS-SL & LrhHm
&HEICHMT Sem&HGSLEUNG), AUHD&TeT MGG il (Rejection rule)

(&) |2|> 2, (2) 2, <~2,

(&) z,<-z,, (FF) z, >z,

SlpssetoL efleTnéssEnsHE (Fov agnhaafle) Gmnisw eflenL g[ms:

sigoyomeorll Lemaflufwied (Inferential Statistics) eredtug) eredreor?

yererflufuwiedled snmiel6uer] eTedTLIENS 6UEDITWIM.

eumiiiy or &l eredrugy) uHm B nfleug) wing?

smEIGasmeT Gengemenr (Testing of Hypothesis) smeoib@ung erbLbD LlenpseT wimemeu?
Betemwo H®mEIGHTT Hy: u = y, GOLUHGHS GOHU L (HEUTGSL 6T6DEN  LMHM)
&HEICHMETHEHHGII NIGESLD eilflsemer 6r(p8&Is.

B WwemwsasntGHulgierer sansflseafler Foaflssereny Hrenid GangemneTsHd emD
IHN) SHBHCHTETHemaTUD Sieunnler NSEWD efldlasememud (Rejection Rules) erqpsis.

‘ ‘ 01_12th_Statistics_TM_Unit 1.indd 34 @ 12-12-2021 19:19:32‘ ‘



| T T

27.

28.
29.
30.
31.

32.
33.
34.

35.
36.
37.
38.
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40.
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B Wwwemws asnGdlseflaierer alldls somiserflear sweflsgHaren sramib Camgeneruled
2 _eiter LOMMHM)] &H(HSHICHTETHEDEMLD SieuDN6tT MGG 6XlFHlHemaTuD 6T(R8Is.
QsNGSILILetoTLIeTemE) (parameter) 6T60TLIENS 6UEDTWIM).

wrdlfliiLetorLememey (statistic) S16D608) &n MLIGTOTLIGTEM6Y 6TEITLIENS EUEHTWIM).

& nglifliuesorueremeuuileor Sl Ldlemip (Standard Error) eredrmmed 6reoreor?
wrHflliLesorueremeuwined Speor rHflliLmeusdser (Sampling distribtuion of a statistic) umni
15 Simfleug) eredreor?

BeremwamaCaner (Null hypothesis) eredTmmed eredrenT?

Betremio HHEHIGHMET, MHM)| HHSHCHM6T ereavTLeuDBIHHemL Guwiwimeor GeumLITL emL 6T(LR5I5.
Bettemd HHEICHTEHHS eTHITTerT @HLSHS NHMI HHSHEHTEmET 2_6mL I 6(H LjeTarfluiiwied
Gangemeoruled, |z,)| >z, 6T60TD BHSIH DS, L COTEIMLUI (PI96Y 6T8I?

S1600TEMLOUTED 6(H LOMEUL L H&HeD [bLSHSII &er Syliiedled, Foeumiii] (pemmuied 2000 UL Fiflserr
esifle asLwiL b, seufleLCuw 367 Gui @npslw Hldluemfl GCsie| er(psIUSHES
SpTeu(penLIeNTTSH S([HSHHETMETT 6T60TM) SHE0oTLMILILILIL (beTeNgl. SH6UEUTEN6UIl60T SieuT &)
HsF0 W&HlienLsH HTeT0Ts.

& Uyetefluiwied Gengemeotuleo H :u=27 eaerusmesgnner H,:u>27 660
&HEICHMNEDHSHE, TerueUensd BansHenenr BLSSLILL. Geu6sor(hld?

uglGeornmd eu@GLiLoNevoTeUT &6, AUTHEHHS 2 [l Ceudluiwied plussHled FhisHeTs
Canpemettenl (WI&HS &L sgnsfl Gmoo 30 HOLSHDGD Gewmeuns S mHés
BeuevoT(h6Io6vfled, BN &SI 6iTemLo &([HEHIEHTeMETWID, LOTHM) &H(IHEHIEHTENETUD HEWLDSHS.
| eTedTUS (P(REMS BN GSlulledr snnafleniis GHl&E&eleufled, 250 2_mIIL|SHeners QSTesorh
SIEOWEHELILGL Q) Cangeneoruied H : y = 100, H, : u < 100 ereorugmGasmu 5% Lblem & smevor
Hlemeoudled, Si860T STLOMeofl&H@GLID 6T606m6D LD 160LIS & IT600T 5.

@ ueTefluled uSSMD eu@Liled Luleud revoreuiseafleor sgnsfl 2 wimb 150 6&.L5.
ailueTaflufled Fweuminieoruig esifley eFLWLULL 15 wrevoreud seafledr srmarfl 2 _wimb 155 61&.15.
Cunenlw s nHmMeOl®BHE, OFTE&SlILetorLsTeme, LMSHIflliLetorLeTemel, SieunmleTt L SILIL|S6T
SHEIEUDH DD 6T(LPEIS.

QW Wemws esteHlulaierer wrdlifluller srnsidl 100, sigeor Siema] 64 GLEID Sigeor

FLLellessb 24 erevfled, sibwndlfl sansflssner UL enwenuwids &eoorébdlhe.

Wwpemg asnGSlullenr elldlssw p = 0.45, wrdifluler sierey 100 s BmeGLEUTS),
i Fiflufenr L LLlempenuis &Teoors.

III. SpéssetorL NaTnS&EH&HE (flov aFTHEODILTS6fl6 ) &(HHHLNET 6NlenLS([HS:

42.

43.
44,
45.

& Yetaflulwed CGsngemnerrsd, (plaemeus S elldlasemer (Decision Rules) SilLeuemevorli
ubsHSH elleurfléHs.

&HEICHMeT GangHemeoruied, (WaHeveuemnsLILlenL, T eTorLb eUemnSLILIEHLY 6T60TLIENE WITEmEU?
Wlemassnevor [Hleweo (Level of significance) eredTLISE0T QILIMIHET WITS)?

Hemerr Cengenet, Bm(ener Gangemen ererLemer LDHD eflaTé:@s.

LOlem &Moot G&IE6060THET
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. SMwonellé@Lb erevemed &Y (Critical value) upm) ellend@s.

M el Hineearsde sweumily wenmuled 100 wreorauiser 6sifley @&LWLILL (b
sieuTsafledr exmafl 2 wimb 163 a&.5, S Lefedssd 10 61815 paeyb 2 erteng. H,:u=167.
aenid BeTenHHEHICHTERSHE eabu rlfliliueoruatemens Gangemeotulletr WHIIEMLS
HEO0THS(HS.

B wuererflserfled, omevoreui seflemLBul 2 L 60Tlq. Lgleuens 2 60016y 2_6vorLidlaviemen elpLiLD
upBlw sem Syliie) eetm ComesmeTeriulLg. & eumiliy wenmulled, WwaedLeaTerfluied
eafley aFwiuCL 50 Gurfled 35 Gui Sieueueme 2 _6voTemey N(HLOLEUSTHEYD, ET60oTLITD
ueerflulled 6sifley FwLWIILLL 80 Gurfld 40 Guir Siekeuems 2 _6vuTemer 6l(HLOLEUSTHELD
&600TL MIWILILIL (b6TET &) scueumemenfled ap il  eN&HaLomisEnsHdemnL Guiujerer
eNsdlwngsdler Sl Lllempemuid &evorbLily.

m=35n=40,x=10.8,y =11.9,5,= 3,5, = 4, eTeQIID QUPEHEHLONEOT GSWUI(bHeWeTE Q&HTETON(h
(x, y) eredTugImaneot FLL Llewpenwisd &eoorSSl(bs.

n=500, np=383 eevrueupMn&, H,:P=0.68 ereb@uNg SiFHedT WIHflLILETOTLIOTEMEUS
Gangemeotulledr W HLIemLSG H600THE(bS.

m =100, n = 150, mp, = 78, np, =100, er0Tm HTEY&HEHHS H : P, = P, 6160TD HHEHICHMEHES
amu wndlifliiuesorusTemeud GangemeoTulledr L&HLemUS &He00THE(HS.

IV. SpéssetorL eNetTné&Enée alfleuner eflemwL &Hs:

53.

54.
55.

56.
57.

58.

12831 euGLiY Leerfludiuied

52.

&HEICsmeT Gangemevtuleor Gung) WNedTUHMLILIKLD QLMEIEUTE0T eUfl(PenMEBemaT 6Xl6méE .

(PR BTG S ulest LoMMILITL (b Stememer OSHNSEUTS), (P(QEMS ST S H&HeHMer FOME]
uprlw &meCameT Gangeneoruied NeTUDHMLILIBL eufl(wennaEener 6leTsHE .

(PRewwH QFTGI&afledr IMUTLG SeTeneuser sHhHlBs&SLEUTE, @b (W(RemWLs
3G S serfler snnaiflaefleor &.060fl5560TemLO& & M60T &([H &G &M G&msemeotuled LiedTUmmLILI(HLD
sufl(wemmaemen 66mEH@s.

Wpemd NG eafledr LMMUTLG SeTeneuser asflwmosd Smeseweuns, &
Wpemg asnGdlsefler snnsiflaafler soefls setemwesner &maIGHTaT Cangeneruled
HeoTuMMLILIHLD EUPI(LPeDMEEm6T 6Xl6TEHES.

Wpemg aFnTGHleanear aldlsswbd uppu sHEHCHTT Cansemer SiemwULSE 2 6Tem
Ul emMHEMETSH SH(IH5.

B wyemws asnGdlseflear elfls somsafler gFoaflsserenw UDD Sifleusnameor
&HEICsMeT Gangemenruied LNeoTUDHDLILIBLD 6uLf] (PemM&HEmeN eXl6TsHE 5.

6(H LOMEUL L SSII6T6T 6T LMD U@L LUIEID LOM6ToT6alT &(EhH®E, S6UTSH6Ifl60T S 6T(QSILD
glmemenr CbLMBSS, @ Fniy LWind sefliugn@ Sibwra L &6l SigIeUeT U
aguglemenmy. &weumiiy (wemmuiled 100 onevoreuisHemend 65ifley Q&g SieuTsHeT il
LUIHAuTeoT el SHFHD eT(IRSID Smeod sTnsflwng 15 BIOILID 6T60TéH SHe0oHSILLILILL ).
SIDOTEULL. LOMETOTeUT &6T ALLUIDFeml (PIg&HGSD Smeod sonsflwng 13 HSILD eredrm,
Sl eleoésid 8 BIOILLD erenid Gug SibomeUl L HHed 2_6iTer Lom6vuTeUl SEH&ESLD, o Slflufled
LOM6TOTEUT SEHHGSLD SAILWIDFem (PI&HGD ST0SHHD SO 5555 Geumiunen 2 eTensm
eTeoTLIEmS 1% Llemad s meoor [Flemeduiled BFMHement 6\FILIGD.
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aUP&&LOTET GMIUI (b EbL 60T, H1D&EETUTL. SHI6YHEHSHS SHEICHTET Csngemen a&s. H, : [,
=Wy, Hpy #1,,x=7,y=8,0,=3, 0,=2,m=40,n=40, «a =0.01.

B el LiusaflgieTer omesoreul serfledr &euoflgdSSHmeot LD SIBL, Qb (PHEOTENLDS SHeve
sigeue eNHLYUSADMT. AH5HBMS Soeumiliy (pemmuiled erpsHsLILLL wrndlflasefler sreysst
Slp&s6toTL. S L euenevoruiled SILILIL (heTeTeoT.

&606)| LOMEUL_LLD | LOM6TOT6U 6T600T600f|H6md | FImaLf] FlLL elesHasid
A 45 62 15
B 53 60 17

5% Oem&anesor [Hlemeoulled, wmeul L A &ed 2 66T LomeooTeuT&H6T, Wmeul LD B &6
o _eremeuisemen eXll Amihg elenhiGEDNT&H6TT 6TeTLeNSHF CEFTHEM60T O\FIGI SHT6T0TE.

A eremd UL SHlavieTer Qmed elemanu)id 100 U FlsHerfled HevorL QBeLelemensgeD, STNEH]
a565H&HS 210 HGeoneyb, S LelessD assHhesd 10 SGomeunsead 2 emergl. B erenibd
LmeuL L g&led, eimebeflememud 150 L Slaerfled HevorL GlHed eXlemendged, FInaifl a&H&HeE 220
HBeonseayd, HLLeNe&sID a&H&HES 12 HEGoneunseayd 2 eTerg. &(H LOmeUL L ki&emeruD
2_emermL &&I LOIBle0LD (Lp(LR6USHD &LOMET QhebeXlemen&&adlett Sl L afled&&Lb e &H&[HHE 1 1 HGeom
eTeufled, Sieuel(® Lomeu L s @hsdHlemL Guwujerer elemenssadled GHILLILS55H8 Geumiumo
SN0 (PIGEMST eTeTLmS 1% lemasHMevor [Hlemeouiled BFNGHemeot C1FILIS.

LS GeoTmID 6UGLIL LOTEUOTEULT SHEHSHSHTET I eTevor—Hlmeotr Cangemevtulled, Sieurser aUHM
wglleuetsafledr Sl efleossd 15. @@ UeTerfl, omesoreulsHerfledr erevorevofliied &Hlmemeot
GuobLIhES BB LS W &DLISSHE0 (pemmemi ©_(HeUT&EIL6TaTSl. 9O LOTEUITE)T &ET 618 T600TL 6([H
S(pemer B euGLILse&L LNflSH g, 50 GUIT Q1&MT6ToTL (LPSH6L (616D 2_6ITET LOM6TOTEUIT & EH&H S
HHW euems SDHLISHSHED (pemmemID, lujeTer 49 GuIT OsTevoTL @TevorL b &(eleb 2_eiter
LOM6TOTEUT SHEH&HES EUPSHLONEIT SHDLISHHED (PeMMEMIILID EFWIOLIBSHS (PIG616UbLSSLILIGIHME.
6(H LU@HeUD (W(peusid &DLSSe (iabhs et @ &pelayersr wreoraul&HEhsES 6OT
elsoner FpermsGsiey BLSSILGEDE. 15Csiaflled seual® Gpayd eupm sTnsl
w&leLetorser (wemmGuwl 116.0, 113.1 Sp@o. Seuelleunraseafledl bl LSl euens SmLNSSH6d
(Wwemm Lomevoreu &erflemL B eTevordlpeotmledled 2 _wWiFemey 2 _(HeunsSlleTendn ereoTLems 5%
lem s smevor Hlemeouled G&nsHement QFILIG.

Q@ UbgIpener GueTnelledr &MedD, Sig OSTLISFAWNS eT(Q&ID HeT Siememeull OUTBHSSE.
gLoeumili (pemmuied nHfling erpssiUlL A auensd CueTnsaeT 80 @6iT Gn.(bSH6d 6T(RSHID
Slmedr 96.84 A.15. oHeaDnes ndliflwiner B euend GLeoTSS6T 75 Q6T Sn.(b&Hed 6T(IRSID Slmedt
93.75 &lib. eraId Hmevfled Qapeuens GueTéseaflad 6 Gueotmelerr HLLeflenssb
0.15 &liS. ereréEsmevoLed, B euems Guettnésefleor samsifl eT(paId Hmedr, A euems
GuenTnssemenelL P& 2_eiTeng) 6T60TD SAenomeorSSHleor Guifled, 2 LGuindliumenT B euems
GuenTnéasemarnsd 656y \FWEUTTT T60TUemS 1% Wemasmeoor Hlemeoulled Gangement C1FIIS.

LOMHleDhISEHSHSTeNT SHLgHem ellememumipl Gurllgseafled LkiGOUMID & LomHleorhi&enens

Gsiby elememuniep efiniseflet Hpewenr UEAGL 6F piiey BLSSIULLE. B
hleorhisefebd Sieufser uHM AeuHniaemel Upmiw efleurraiser SGL STLILIL (h6TeT6T:

LombleoLd FLB6MHH6L aeumn) eupmeur | Fonaifl FLL ele&H D

THleod 2 400 73 11
LOlem &Moot G&IE6060THET
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Bhg elleurhidenerd 6&Metor(h, S(H nhleonisemard GaihgeulseflenL,Cw &ML SH5H5H5
Geaumiuny  SMETOTLILGHDST 6retTLemS 1% Llemssnetor [Hlemeouled Gangemeot &L
(WPLa6Nlem6uTS T M.

6(H oML L (BT eun&Ld, Lomevorauly &erfleot 2_sellGuine agsmmnIGrml upmlw 6w elfllievornTey
BHlapédlemw BLSSHWE. Foeumiliy peopuled 64 efipsemens a6y 61&lig, Seuiserfln
elllijeooriey Hlap&dulled Lrki@Gaumm resoreulsefledr urki@ umnll eleoreuliulL Gumg), 50
efipaeafled wnevoreuTsefledr LhisTHOenEE APLINSEHS Fnnierereory. SHe0T OO LmeUL L
Bl eunsid, eflflliyevoriey Hlapsdlaerfled omevoTeuT SHemerLl Lirki@ LUME 61&eusTey, Hlapsdlaen
90% &@& GLoed EleuMM ALIMILD 6T60TM)| H(IHSHEWS 2 (THEUTEHES CISMTETETEOMLON?

6 Hrevorwid 10,000 (emm &revorLLiLihd Gung) 5195 (Wwemm sHewed el S Sieueurameufled,
5% Wemssneoor [Hlemeoulled SHHTEOUTLILD GSDHOLMHMST 6TOTLEMSHE &HMevoT  H(HEIGH M6
Gangmement O\FUIG%.

Qm ralLsdlar @m ugdsefled, soeumily wenpuiled 6sifley eswLwiL L e
Sobuhkisefled 2 stemr OUDHEOMILLD OFTeNEOSSTLE HlepEHsemen SieuTsHeT LTTLILSTED
SIUTHEHMLI Ghengsefler sevell LUTHeEsIubGEADST eretug UDDl Ml 6 Spiiey
BLSSUIULL &I S1g upmiw elleurid EGLp STUILIL (beTers):

&bloUraiserfledr 6Tevorev0f&Hema
UGS : . . .
U@ eubhmeN | emnmi&esTesorL eul
A 200 48
B 600 96

5% Wlemasanevor Hlemeouiled, & LGS serfleierem @boUrkigeflenr eNdgsan eflgswingrkisefled
SOINIL 5568 Geumiun, 2_6TanHT eTeiTLens CFnSHement AFLIg GLon&n ML SnhHemM 6T &6
DD SEIT 6T60TLIENSHE Fon )5

QM 6uemss UMHSMIY (Wweopuled emeussUULL 1000 gpluillenseafled, 4% Qs (beNlL6or.
LOHODNH 6UemS LMEISMLIY (Ppemmuled emeusssliulL 1500 spliderserfled, 3% Q&L (bl Léor.
@& e0lph5s SrevoTLmeug 6Uens LITGHISMLIL (DD, (PSH6D 6UemS LMTHSTLL (Wwenwmemw! el &
e eTeiTLemSHS SIHEHIEHMET CETHM60T CLPEOLD HETOT(H JAMls.

eflemeruniy Hlspeysefled UkGOUMID LoneoeuT&Her, Hphseeuafl 2 L pHuuindluied
FbUbOIMSS &SMLIqeD, helieor o Lpuuindld saLmsefleo LwWnd auDEuEnSEW
elpoyastssd asfléng. Ssnsns Qonhlerssfled soeumily wenpuled 6gHfley
eFLwiLC L mesoteut Hefledr eNBLILID SpéaetorL i L euemevoruied SILILL (heTerng).

LDIT6OOT6M(T &H6Ifl60T 6T600T600f 156008
LombleoLb
Lol mefieor 2_Lpuuimdlé en L SHemd eflHOLNwIeuT &Heit
50 38
B 60 52

Gumnaetor. & ribleorhseflemL Guiwerer onevoreui&efledr eflpLiLGHed GSMILILSH5HHS
Geumiun 2_eTensn eTedTLend 5% Lilemssnevor Hlemeoulled Gangemeot E&ILIS.
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70. Guilyl ueTerflaefled Luflebeugled SpTeuemLIL 12841D 6u@GLiL| Lomevoreu &eflemL Gl Syliiey
&eeTm B LG safled FLSHSILLL &L A uGSlulled asifley aswiuL 300 wresoreu serfled, 34
GuIT TeuLD QBMETTT(h6TaTeDTT eTedTMID, B LG Hluled agifley e &bl L 200 revoreur serfled 28
GuIT SpIT6ULD O\BHTETUT(HETEMEUTIT 6T6uTEYLD QSN EI. @eueleuTThisenand C1&Meuor(h, GLquilBLILIL
uererfleefled Luflebeugled SpreuwpenLBuinifled, B u@&luied 2 _eitem onevoreuisemened, A
UGSHulled 2 6Term LoneooTeuUT&6T SHTeUIPL 60T EHSHMMTH6T 6Te0TLSME GUTHIONEIT ShSMITLD

2 _6TeNHM eTETLIENS Splii6) O\FILIS.

GSOIL: SpAflwiHLd, mesoTEUIHLD HevbSHIenTWNg GopaetorL Lulhd ellernssenart GumeTm),
yHw eleormesemen 2_meunss, SUnuindl ugdlemuws G eflifleunéssd a&WwIeNLD.

eFweoLIm(B &6l

2 105 sH6el [FlemeowisFHled 2 _etem elemerimhsgemmil LUGSHuledlmhg @CI auGLiemus
GaIbHS (9O LD UGLIL| 6TE0TS) LOMETOTEUIT &H6rfl6dT 2_WIFLD/6eTemL. UMM STeysHenens Gasiflsgis
e&neTs.  19n@ sweumiliy wenmulled 50 LOMETTTEUTHEMETE ST 6H LomHlflemul
T(bSHHISH QHMEv0T(b, ST Herfledr 2 wimib/eremL upmlw wnHlifl sxnsrl, wrdlifl HLefleossd
SHEEUDEMDS SHT600TsH. MNenomerLl Lemarfluilwied Gangemeot&e ceold, &l FoneflsELio,
W(pemd O5TGH sansfleHcn e Cuw GMLINL55686 N5HNED 2_6TeNST eTeiTLImS
Mg, 2 usetefluied @evelleunrtisemens Gangemet cpeold FHLNTSHE 2 o0& S([HSHeNSHSH
&) 5.

. 2 105 uetefluied CT euGLiemus G&IHS (10 WD EUGLIL| 6T60TEH) LOMETTTEUTSHET 6(H

GSOIIILL umL§CsTemeu SLONLD, Sphisleold Sl S MHSefeID erRSIHDTT&H6T. ibHS
Bmewnfl euruleons er&CaunflL bl mhg & wnHflsemar erhsis \&MevuTh Sieumleor
snnaflser, S L elesamhiseT Spdlieunenns snetors. & ewnfleunuieons CaHraalpgIid
LDM6TOTEUIT & (ETh & &HlemL G Sieuf &6 gl Hlmeofled GHILNIL $558 GeumiLnh 2_6TenS eTeiTLIenSHS
&HEICHTeT CFMTHEMEUT CLPEDLD Ylie) AFIIFH 2 108 6uGLILI6D LometoTelT &@EHL 60T eXleun Hl&s.

39 Olem & mevor B&THe060TEH6IT

H 2 mmn [
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eflemL &et
I. 1.(8) 2. (=) 3. (1) 4. (21) 5. (/)
6.(8) 7. (/) 8.(8) 9. (1) 10. (&)
11. (&) 12.(s4) 13.(8) 14. (=) 15. (&)
16. (@) 17. (&) 18. (24) 19. (/) 20. (=)
I1. 34. H, omi&&uuGbAmn sl
35. 0.1835

36. Qb (WemenT G&THEME0T (6U6DF))
37.Hy p=30,H;: < 30

38. —1.645

39. -1.645

39. esn@dlliuetorueremey = LieTefl omevoreurfledt sgmafl 2 _wimb 150 a&.16.

40. SE(X) = 3
41. SE(p) = 0.05
II. 47.z,= 4
48. 0.089
49.0.8106
50. 4.122
51.1.937
IV. 58.z,=2.5; H, omi&&uuLeledemned
59. z, = ~1.75; H, omissUuLeilebemed
60. z, = 0.619; H , omi&&LLL 61606060
61.z,=~7.04; H, omi&&LLGSADSI
62. z,=0.9619; H, omi&&LLL 61606060
63. z, = —1.638; H, omibsiuLeilebemed
64. z, = 2.508; H , omi&&LLL 61606060
65. z, = —3.167; H, omissUiuLeilebemed
66. z, = 3.90; H, omi&&LLGSMS
67. z, = 2.55; H, .omi&&LILGSADS
68. z, = 1.352; H , omi&&LLL 61606060

69. z, = —1.444; H ) omissUuLeilebemed

70. z, = —0.886; H,, omi&&LuLeledened

wrdlifliiuesorueremeu = wrdlfluled 2_erer wresoreurflédr Fomafl  wimid 155 @&.15.
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ICT CORNER

TESTS OF SIGNIFICANCE - BASIC CONCEPTS
AND LARGE SAMPLE TESTS

This activity helps to
understand about Significance
in Hypothesis Testing

|

Steps:
« Open the browser and type the URL given (or) scan the QR code.GeoGebra work book called “Tests of
Significance - Basic Concepts and Large Sample Tests will appear.
o In that Tick the square boxes for “Show Rejection Region-Show Type I Error probability-Show Alternative
Distribution”
« Now If press and drag the Orange and Blue colour buttons you will get the different results.

Pictures are indicatives only*

URL:
https://www.geogebra.org/m/VzUpY5M

41 Llem&&etor B&M5H6060TH6IT
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315 & wmwio

Iy

oS flliLmeusy
3iiq LiLiemL_ufevmeor
GansemevrHem — |

’

= =

7 Z
/ Ei

“‘\\\\\\

Sl

@rudleonbdled Mg W.S. srevenl. Syéev@uih, By, seoeifluieo Geudluduwied
LOHMID SHevoflHHSeL 1899 @ev LLLID QUDODMT. DG, S6uT SuwTeonHSlL b
wgumenr swfliy Bineuersdled Gaamsnd. waLTeT HineuerdSne 2 flw
LievoT 66001861 l6D, FMhd EUemS LIMTedlsemens GsiTey AFLEUSNES SHTEVEL H60TS
Yeerflefleur aimlemeus LwedTLbSEHlwjemenmi. 1906-1907 &ed snied Nwiigmeofleor
: 2 _uiiflwiereyser SylleussHSled Smevenl. Leowsnm (WWnd QLS SieniLiel

W.S. smevenl  eurufeons sieueunflemeuti QLD (LPIqHhSS. ST66enLIgNGLD LT &6e0)&HES0 el Gl

(1876-1937) 56060 26 S[HHSEI. HT6VEVLIG60T H600{1%H SlLeSSL (bewTeml eleuerflulibeusnE
twirsedr ewurflgid o gl yifibsnd. sieud uesoflyfihs waiumeor SWmfliiy HimieueoTd Sieurs) Splileys
&L (bemTeml "eoehL600TL" 6T60TD LjsmeotLiaLiLfled Qeuerfluliheusn@ SHenodlSHs8l. ereorGey, Sieurs)
SO $558 SIEFTHEM60T HILIEYSBET HTEVEVLI6E0T {-LITEUED 6T60TM)| HWLPSHSHLILI(HEUENS SHITLIGEVILD,
610ehL_600TL -t B&ngHement 6T60TEM HeWPSHSLILIbEDE.

® ®

% t-Gonpement WLMHMID eWHEUTHS CFTHEMETHEMENLI  LILIGOTLI(HSSI6USHE0T E
Crnasmisemenll Liflhgl 61&memEnseD. L

% 8m)| s misemaTLl LWeT(hdH &HEICHTT GaMsHem60TSH6maNLl LILISITLI(hSSILD
(PeMDEMIL SHTHEIOSHTETEHSH6D.

% t-ugeuemeoLl LWedTL(b S &) sTMEISEH&HSTe0T &IHSHIEHTET G&NSHem60T FMIHS E
V0SS BHEHHSS S6) STV (PEWMEMIL! NGO STETEHSH6D.

QM WRMWLSHSTGH GUILT L Qb LTMILMTL 6ML& QSTETOT(HETENTST 6TE0TLINS HM|LD
BHEIBHMET BFNHEMEUT FMIHS HEOUIHSHEHHS S HIT6Y HTCTUTE.

* LieOuTLIeTemEUS6ITl60T SMTUMMD SH60TEMLOEMILILLD, QILIT([HSHSIHE0I60T C1&FLDEMLOSHE0TEWLOEMILLD
sl &mEHICHTeT CETHemeoT SIS HE00ISHESHEHHES SI6Y HTCTOTE.

S|P &HLD

(PHemSI LML SH6 Llem s snevor GansemevtsHementl (Test of significance) OLIIHHIsn MI&HemeTd
e&netorh HL Suiedflemeoll LTeuemedll LILEOTLI(bSSHS SHDMIHEHMD.  erevfllenid, o myserfleor
sieme)y WasHGemmeYy ereofled (n < 30) yemefluiwed Siememeudefleor il Lreusd, Swiebflemed
ureuedledlph &l CeumULigHH&L. GLID (WPhHensw! LML ggled NeTunmw (pemmaeme, Lifley 1.8
86 O&MbSSLILLL QUG (PemD&em6Ts SH6XT S5, LITLbSS Sweonsl. peormed @omdlflwimeor
gsLpedled Sl Buiedblemeoll LTeUISHGSL LFHe0Ns f-LTeUsd eTeiTDemp&SSLILIGBID, QI &g s6)Ll
LIT6U6DT60T & FlM)I8n MIGET FMIHS G5LO6MED SlleUSHDSLI LIWIEOTLI(bEMD &.
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2.1 elv(BLsedreiv ¢-LiT6ued LOMHMILD SIFH6dT LILIedTUN(H ST

2.1.1 suemIuwiemm
X~N(0,1) ommpb Y~x> emiubm eumiiiiy onp&eir erevfled,

X

T=— . . . . . .
\/% 6TEOTLIZH] 71 HLIQEUTEMD &nMIHEM 2 6L 6(H (-LIT6UEMEDS 61&HM600T(hET6T &)

eTeoTH oD, B ¢, eT60TH GSMSSHLILGBGSAME).

&Il 1: t Q60T HLIq60TEWID FnMISHEBLD, HHET OSMTLILeMLIW > eumiiiy wrrlufedr &L 1q.60Temio
80 MISBEBLD QeOTECOHWIMTGSLD

G&Uly 2: @ Suweblene WRWSHaSTG&GHUNOI®HeE OuUDULLL  eumiiy wrml(&eT) ufed
euedIWMISSLILLL. LeTerflullwied Siememeuuileor omHlfliLTeneons t-LTeued LIWLTLbSSLILIGLEDSI.

i) X, X, ..., X ereorugl N (u, 0°) eTédtm e@n@uiedlphg eumiULL eumiiiy wnglifl erefled

Y_ X -X)
X = y ~ N(O,l) HmId Y = Z:(l—z) ~ X’ eTEdTLIENT EMTLMHMEmEUSET.
o
7
ereoT(G6,
=
® A -1 ®

X— :
_2TH @i =12

b (=1

ii) (X, X, ... X Jwoomd (Y, Y, ..., Y,) ereoruent (pewmGuwi N (i, 0°) ommud N (i, 0°) eredtm
W(pem aST&FlSHerfedlBhg aUDUILLL FTTUDHMD eumiiiL mpl&eT ereofled,

(XY)~(me—s) N(0,1) oDDId 2(xx) 3oy ,  CTETHe STILDD
G i+l 2 ~ Xmin—2
m n

euMILIL LomSl&eT.

:

Guogib, &L 19 60T6mLD & M&6T (Degress of Freedom)

()—(_}—,)_(ux_ﬂy) SLIQE0TEMLD Fn MIBHET SHDEDFH &HL 1 60T6WLD

T,= ~t LIG&6T 6TedTUg | Smiumm 2 miliserfleor
S, i+l 6T 600T 600118600 & 60 LIS GSMILILUSTESLID.
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iii) If(X,Y),(X,,Y,),...(X ,Y) eretorug @wpronmilserleb @uwiedrblened (W(pemLo 6151 &SHuiledlmha
GemqupSSIULG GUDLULL 7 STEUSH6ET 61&HM6ooTL  6@H 6eumill] &l erevfled
D,=X,-Y,i=1,2,...,nererugl N (i, 0,,*) eredrn Sui6bIHlemen (P(ReML0 &S &S uleOl[Hih S
eUOD UMbl TSIl SG&W. bl (U = Uy — fhy

2.1.2 t-ureuedledr LIGOOTL&H6T
1. opdlemwil LTSS (-LITEUEOTEOTS (B FEST LITEUEDMGLD.

2. t-umeuedledT  EUEMETEUEDTWINENTEH  SpH&Heto.  Sretorh SMIOMGmeTS SHelisHa

BuwiebflemeoLILIT6U6me0 58 B([HSHELD: s
i.  emwwll uGSHluied Buwied _ :::;
HlemeoLILIT6u6DT60T ) {-LiTeUemed 6l Sifl & T df=12
. o o ™ df=30
wHUYenLWSTS E([H&HESLD. S - ---normal

ii. t-ugeueoneOTSH usSeUTLIged  @uied
HlemeoLiLTeuemed XL 6Xiflih &) SmevorLiLihLD.
iFmeug I-LTeuedledr (LemeuTLIS S SHerfled
a1$l& LrLieTeng) ereoTLg agafleun&mgi.

fx)
0.2
1

0.1

3. X o5& t—u;rsugué@ QBHMemEDHEHMT(HBHMLMTSH
Siemw&EDG. HTeus SUugeued (i eded euemir
Bousswb Berdng).

4. sLIQETEMD FnMIHEMETL GLMTMISHSH ¢-LiTeuedleor T T T T T
QUIQEUD  LTMILGbLD. SLIGE0TEMIDS  Sn MIGH6IT -4 2 0 2 4
aiFlswnGoLGung Sliureue, S L @uisdblemeoL X
LIT6U6mED G\H(IHhAIGHDG). (LLLD 2.1). ULLD 2.1 6M0ehL600TL- LIT6U6D

5. 1-LUT6UENETTS (P(QEMDSH BN GSIUNe0T LieToTLIeTemel SMIHSHH 16060 @& HLIE0TeM0S Sn M)
&e1 (n-1) & eMIHSE.

2.1.3 t-ureuedledr LWwledTLIM(B &6

Al & nisefledr &haIGaTer Gangemeoraerfled -LITeUeDT6Ts) &Lp&S6T0TL LILIGITLIT(b&6m6Ts

C1&ITEVTT (HETET &l.

1. (emwsasn&slullenr wmmum’sn Seremeu asflwng Hemeouled, (W(RewLS 61N ES S uller
eanafluler Wensanesor Gangemeotuied T, gl LWETLIGLSSE Cangemeot OFLWLILLIGEDS!.

2. WpRewwsHesTGHuler wwIMUTG sowrseb, esflwung Heoeoulad SmesenLeuns,
ageNGHseflen sansflseafledr SN Hleneeniis SHTaOIID Lilenssnesor Gangemeorulled
uweoTLhEDGI. (T, gl LweoTLI(hSS)).

3. Bemevor t-Gangemert @@ sunsflserfledr &wwmer [HleneOenis STENID CFTHNETHGLI
LweotUGbEDS. (T, g0 LweTLbSS)
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2Mh & a&meitem (B6uetoriq. LLiemeN

t-ugeued CGueud &eo LwWETUN(bSemaT 6UDBHHSTID Sbd ASHUMUGSHD Slieme
GSOILNILLILIL6Xl6bemed. Sieumemm GLoed euGLILIS6IeD Lilg &8 SABIHESICISTETETE0MNLD

214 (pReww5HasNTGH sansfluiler Wlensansior G&ngemneor
(pemwsesT&Huller wrnuT L eTemel aSflwing Hleneouied)

Ul emMS6T:

g 1

ug 2 :

ug 3 :

ug 4

ug 5

ug 6

ug 7

H6YHS TbSHISHESMETEMILILL (P(RewLod aFn@&SHlulledr sansifl y HMID MmLNG o
(B o* et HIY HBwng Hleweoulled) 6TedTe. (4, GTEOTLSI (4 60T GIHMIGEISGMETETILILL
& erevfled SedTemio HBHHICHTENETSH SPSHSMETITL CUMM)| ELLYEUEDLOSEELD.

Hpu =y, (@etemio &g Canenédd anu SposHeorLeunifled esmeus 6eirenm
wrHml erbEanemss 6sifley &weyD)

(D Hqu#u, () H:p>u, (iii) H: pu <y,

Fa.M)/BT6) SeTeneusenar upml elleufléseyn. (X, X, ..., X)) er60tugl 6(b (P(QeWLDS
OBMT&SUIOBHE TSSHLILLL 11 SHETEYSH6ET EHMETUTL 6([H FOEUMLLL| 8ol 6T60Ts.
(8@ n l&& Anflwig), n < 30).

Wemamevor Hlemed (Level of significance) a & @MILlhe.

X —
H,, @etr Liq LonFifll) uesorLemeneus Gamgemeot T= S/ \/'lﬁ’ 6T60T 6T(bSEHIHEOSM6NS. bl
n

X HmIDd S erevTuenT (PewMBW Sl sxnar] wHmID rHfl HLefleossd p&w. H,

ol UTMISS) eT(b&SLLILL Lmlfll LetorueTemeus Gangemevtulledr LOMSIFIL LIT6u6DTE0T )
Ganumuions (n-1) &LIG.60T6mLD FnMI&HET OSHTE00TL 6([H {-LITEUEDMGSLD.
s i X—H . . C o
Q&Mb&SSILLL dnn) (X, X, ... X ) EeOlHhg T= / I 6T60TS E1&HM600T(H ¢ &60T L &lLlemu
. s/In
&H6001HE(H.

@@ X ereotLg Lonlflulleor somarfl Goed s = \/Ll Zn (x; —x)* eredrug) ondflufedt
n— =

FL elendasLiD.

Sp&e6torL S L euemetoruledlmhg « wHMID H, & &mihg SHonefls@ eredened

wallemug (Critical value) a\gifley 6O& LS.

LIHM| SHIHSHCHT6T (Hl) W# U, u>u, W<,

Sonefls @b erevemed HIILY () t

n-1,a/2 n-1,a n-1l,a

Sp&H&H6e00TL. S L 6UemetuTemWIL LIWIETL(bSE S5&HS wnis@&D eldlemws (Rejection
Rule) Gaihesbsl H, 28 Sioneflés.

onHm) sGEGsmeT (H,) U# u> i, U<y,

MGG el ltol =t 0n | >t
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&b LELEILMIHET Simismquied b SHIITLL euens upLemsulerr g srnsifl ellhLeneor
X200. swrfliy Blieunsssned & elemoumd UrssTnsemss emswnesorLiieor 26 Sl
LIEDOILIN(H6T SiraisMmq&Henersd CoHaey asLgsHled sanaflung eiaeun s Snusmquieid Gl
upuensuileor ellpueneot sTmaflwng I 216 eredrmId Sl Lele0&H&D I 8 6T60T6)D H600TL MILILILILL ).
@euelemour Npn&sngL elpueneremwt 1FsMs5s 2 gelwst ereor CandsHe Sims.

Siey:

mg 1 : sm;asGsrersar (Hypotheses)
Beremio HHGIGHMET H: 4 = 200
sigmeus), @ SUILLIL L upuemsuleor sansrfl efihusnert GHILNIL§558 euemsauied X 200
@60l BH &I LOMMILILL ) Si6D6D.
nom &G;SIGasmeT H,: i > 200
sipneugl 6 SO L upusnsuiler samsif]l efihusmenr X 200 & el siflsb. @5 QB
(LPEMEDT (6LED(LPEMEDT) LOMHM) SH(IHSHICSHTET.

ug 2 : grey esn@ly (Data from sample)
Q&MbesLILLL rdiflulleor efleurid
wrSlifluiesr sieney (1) = 26. (ereorGeu & Fm| snm)).
&l sxnad] (X) = 216, wndHiflulleor L elleosso (s) = 8

g 3 : emasnevor Hlemeo (Level of significance) o = 5%

ug 4 :  rlfliuetoTueTeney Sieve0g) dn M) LstoTLeTenes Gamgemen (Test statistic)

X =y

S/\n’

n peorg AVlLg pHeored Sl Lreueoneots) (1n-1) sLliqediTemio snmiger (Degrees of
freedom) @&ITEDOTL. ¢-LITEUEDMGLD

H, @etr &1p wonFiflliLetorLiereme ¢ =

ug 5 : wrdifliuetorueTeney BaFMHemenTdh@ ermU &HeoorébdH(b&Hed (Calcualtion of Test statistic)
t-@601 LI O&MbSSLILLL. LoMHflulledr &&6U6me0sH & M6T0T(h.

_XH

T

_216-200

ty === =10.20
" 8/V2e

ug 6 : Siwoneflésid erevemed &l (Critical values)

t 6TE0TLISHE0T CLPEOLD SHE0TTSHESILLILIbSM &)

H | e160TLS 66 (LPemeDT (6U6D(LPemeDT) oMM 6T(bEEMeT eTeiTLISTed Siloneuflé@Ld ereemed
w&HUY a=0.05eumnisa t,=1t =1.708

1a =bs005
ug 7 : wgey (Decision)
85 eueo(emenr Bansement eTedTLBMED SToMeflE@GD LGHwners wNGESD 6
ty>t, =1, =l = 1708 ETEOTLISHE0T CLPEVLD STLoMeollSSILGbADE. OBMbHESLILILL
orglfluileor @euedEeT H) @ anmisd OS&TeTeamesned GUTHIOTET SbSTThISH6emeT
Q&MevoIbeTeNems GSMSHEADE. ereor@ey, 2 pusdHwimenfleor efembur  LNTESTID
unuensuiledr eihLemerTenw AFl&HIlLSed 2 selulmsHns.
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Siey:
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g 2

g 3
U 4

ug 5

BHHCHMETEHET
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Betremio HHGHICSHMET H: 4 = 90
aipneug eugLlleor sl wgllewesor 90 eOlpha GO 55586 euemsHuiled
LoTMILL 6Xl6demeD.

omHm)| &wSICasTeT H, : 4 # 90
aigmeug) eudLleor samaif]l wgllieesor 9060l phe SO S568 Semey GeumiLbADS)

881 Qb SHWemeT MMM SHEIGHTET.

SI6) OHMSLIL

Q&Mb&HG&LIULL rdiflulleor efleurid

wn&liflufleor siemey (1) = 10 < 30 eTeorCer, &I FmI Fnm).

Olem & amevor [Hlemed o = 5%

LrHflll LevorLeTemeus Gangemeot

)(_'ﬂo

. . 0 . . T —
H, @bt &1p onFifll) LetorLememens Gamgemneot —S / 7

n o1& 30 & el Gemmeuns 2_etengmev Lon Sl LiTeueomeors) (11-1) SL1q.60T6WLO & M)|&H6IT ®
G\&HM6TL. ¢-LITEUEDMGLD.

ndlflliuetoTueTem ey CFNTHemetTd: @ ermL H600TSHE (bFHeD

J_C—
t-@e01 LI BMBSSILLL IHfluleT HHeucbSHemend O&MetoTh £, =/—\/'lﬁ) 6T60TS
&600ISHILLILIED &)I. SN

(a) wrdlfl sgnsl (X ) womid (b) wrdlifluller S Lefleo&sd smevored

X, u=x,-A; (A =85) u?
72 -13 169
82 -3 9
96 11 121
85 0 0
84 -1 1
75 -10 100
76 -9 81
93 8 64
94 9 81
93 8 64

10 10

> u,=0 D ul =690

i=1 i=1
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wn&fl sxnal:
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o2

x=A+E— @@ A eredTug) 2aos Frnsifl
n

=85+0=385

wrHifl Sl Lefeodsibd:

aTeorGe,

ug 6

ug 7

1 10 5
S§= u.
n—I; ’
= ‘/l><690
9

=/76.67
= 8.756

t _XH
0 s/\/;
85-90 -5

~8756/ _ 277
o

= -1.806 LOHMILD
|t,| = 1.806

Sionesll&@Lo 6T6Dem6d LSILIL]
H, etettug Sm(pensot onhm| &mEICaHNeT aretLsted Siey s ] « = 0.05 g
OUTMISEI £, =, | a =ty s = 2.262

2 7.

w8y

881 BB (pem et BETSHE060T 6TEITLISTED STLOM6uTl&ESLD eT6b6meD LoFILILITEDT ), LOMISESLD 68
|t,|>t,= to o =1ty 0,s = 2.262. GTEOTLIHE0T EPEOLD Sionefl&aliLbEngl. O1&MbaaLILLL
Fnm) HH6U [t | = 1.806 < 1, = 2.262. a&MboHSUILLL rH Heeucdaer H) o Bonaflobs
Gurglonerr SpSNIMHISEmeT ST6N6LNED 6TeITLMSS GUISHME. ere0TC6u eUGLIL| SIS

FlLIeLevorseT 90 eTedTLISIONHIH Sl (P SHELISSHI6ULD Si6rfl&HELD euemHuiled GeumiLL 6Xlebemev.

215 @m Wwemwsesn&dlseafle 2_srer sanaiflseafler s060fl$SH60TEMID &M6UOTLISHNSHITE0T
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gl sreysener efleufles: (X, X, ..., X ) ereotugl (pRemogesn@s 1 Sedmhal
6UMLILIL| (PedmUfled OUDLILILL. 7 SnMISHET 6\&MetorL. 6(b ndlfl ereors. (Y, Y,, ..., Y))
eTEOTLIS| (RS BTG 11 @eflmbg eumiii] (wemmuled QUDLLLL N SnmSH6r
G1&MeToTL. 6(H NSl eTedred:. @@ m HMID 71 ETEOTLET lSHE SeDMHS 6T6T0TSH6M
aigneug m < 30, Goad 7 < 30. el LMHFlHEBHLD FMTUDDEDEU S GLD.
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rdfliiuesorueremeus Gangemeot
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1 1
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PNm n

H: Uy =Hly erettm &g IGsNaflenug eibSgl O\HmeTs.
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2 1 N 3\2
S, =— X -X
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(X-Y)
1 1
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PNm n

T =

GTE0TD M+1-2 SLIQEOTEMID FnMIGH6T CIGHMTETOTL. (I [-LITEUEONGID. MAFTeUd| t ~ ¢
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6TE0TEH61BHITE00T(H | @60T LoFlLIemL STETOTELD. s\/;
@@ X wmmid ¥ eredruent wndflsafler snnaflaer. X wHmid ¥ 61 wdliyser S @lb.

1 & 1 _
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m+n—2

SIETEDEUSET SHGID. GLOGYID 5, = \/

a HmId H, gl eummi$g) SpsbsmetorL SiLLeuemetoruledlmhal Sioneflé@id eredemnen
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ug 7 : 5&HS wnsen elflulemer Spdsetor. H, eleiusH&ner SilLelsmetoruledlibbha)
Gaibesbdal H, ol ubbl (pe) ebés.

wrHm) erbGamerr (H,) Hx# Uy Hx> By Bx <ty

t|=t I >t
0 n-

1, 0 n-1,a 0 n-1,a

LNIGSLD N

SpssetorL. S Leuemevor QbLiifley omevoreuise, 15 wHllieLetor smetor 6 Gsieded
QUMD L FILICILIETOTSH6mET GMILILSTELD.

0o

Wrfley | 6 7 9 2 13 3 4 8 7 11
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8w ifley rnevoreuT &EBLD FTMEFIULINTE SFLOLOM6EOT LSHILIEILIETITSHeMETL! GILIMHM)IETET6OTIT?

Siey:
ug 1 : em;aCaner U4, wHmId u, eeTueT (WweonBw Qb Uifley resoreuraer UMD sTmsif]
LIOLIETOTSHET 6T60Ts. ereuTB6), eiTemio LHMID LMHM) SHSHICHTET SpseesorL eumm)
©_6IT6IT6DT.

Beoremio HHBHCHeT H, 1 [, = U,
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ombm) &wHICHETeT H @i, # i1, (Spemeor)

aimeug S Ulifley revoreui &6 OLMILD LoSILIOILIETOTS6T FLOLD SieDeD.
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H, g0 eunmis gl ondlifll Letoruemremens Gamgeneot
X-Y

"Nm n

T =
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ugq 5 nFflliuetoTueTem ey C&FMHemeTd @ erML H600TSHH (bSHED
wrdlfluiesr sgmaif] HMID Sl L eXeo&HeId smevored:
xi u_l= xi - uiz yi v;= yi _y vi2
(x =7) (y =5)
6 -1 1 5 0 0
7 0 0 6 1 1
9 2 4 5 0 0
2 -5 25 7 2 4
13 6 36 1 -4 16
3 -4 16 7 2 4
4 -3 9 2 -3 9
8 1 1 7 2 4
7 0 0
11 4 16
10 10 10 8 8 8
> x,=170 >u,=0 > u? =108 Dy, =40 v, =0 D> v=0
i=1 i=1 i=1 i=1 i=1 i=1

on&lfl Frnaifl &mevored
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5
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8
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TESTS BASED ON SAMPLING DISTRIBUTIONS I

STATS IN YOUR PALM \/
Th is activity is to calculate
Chi distribution, 2ok =
Binomial Distribution,

\ Students Distribution

Steps:

« This is an android app activity. Open the browser and type the URL given (or) scan the QR code. (Or)
search for Probability Statistical Distributions Calculator in google play store.

o (i) Install the app and open the app, (ii) click “Menu”, (iii) In the menu page click “Students Distribution”
menu.

o Input freedom degree and t-store, cumulative probability to get the output.

a A
@ Step-1 Step-2 Step-3 @
Hall 860 138 0 1115AM -
- Mormal Distrnibution o} - MNormal Distribution o]
-7t | Disbibut Writhmetic & Variance: 1|
——— Precision: § L el |5 Shaw Chart
& 1.Mormal Distribution L I 1.0 .-
. ® Standard score Normual variable(x) 0.75
2.Chi Distribution
Mean:0 0.5
3.Student Distribution K o
¢ 4.Fisher Distribution Curnulative probability. P(Z<=z) o
Mormal variable:(z)
¥ 5 Poisson Distribution Q o
6.Binomial Distribution

7. Hypergeometric Distribution

8. Negative Binomial Distributio

O hiltinamial Nie

Pictures are indicatives only*

URL:

URL:http://play.google.com/store/apps/details?id=net.eaglepeak.distributions calculator

https://www.geogebra.org/m/wfencemf
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423.47
051& S & EpHAeLGIL 2 846.93 423.47 = yoag 104
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* BLSSHI(PEODSHEBHSHES GUMLLIL| (PedDUed CENHEMEIT S160E &6 6815 LILIH 60T 6DT.

* &evorLMbhg LMl HlI&eT Wneyd FMTUDHMHeEme6.

s (WWREMIS BTG s6rleor ML (B SeTeneausser (OsIlwng Hlemevuied) Fob Siebevg)
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ICT CORNER
TESTS BASED ON SAMPLING DISTRIBUTIONS - II

This activity helps to
understand about

F-DISTRIBUTION

Steps:
« Open the browser and type the URL given (or) scan the QR code. GeoGebra work book called
“F-Distribution” will appear.
« In this several work sheets for statisticsare given, open the worksheet named “F-Distribution”
« Drag and move the Red colour and Blue colour button or type the values in the left side box for result

Pictures are indicatives only*

URL:
https://www.geogebra.org/m/A45YdMf{]
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o een&n?

o alemoursHnG elFeey aFLSHe elhLeneTenlw sidlsifléas 2 seyHnsn?

o X erettug 6UetUI&ET 0T QUIEDSUID, Y eTedtug Sieufleor 2w QU5 S(RSHSHEWSW|D
GSMIHSL(bD. UUGHGD, BT6HS S(RSSSHDGID OSTLIL 2 6TensT?

*  &evuteuenfledr euwSMH&LD emeorelulledr euwH NS QemL B OFITLITL _eTendHm?

o oumpL&efleT elemed @, Caemeus @& QemL G OFMTLITL 2 _6Tansn?

*  enL SieMefDEGLD, OB 2 HUSHH &GS QewL B ASTLITL 2 _6TengHm?

® 4.1 @Lopeler auenTwenm ®

@nevorp Siebe0H AFHGSWL GupulL wrHsefled QeTnIGESTETN 6L Guiwimeor
eBNLTlement HIMiEUSDHGSL LWeTL(bD LaTefluiuisd Siememen QLGMEY Sp@&b. SUunL s led
@nevor Mlsemert UM LG 6T &S ASTETEMLILIL (HeT6T&).

1. AM. Llged QLobmener Geieurm eusnrmisEADT. (A.M. Tuttle)
" @etorch 31600 G| AHNHGL GOULL MsEnsHE SemL GUILIT6DT LOMMmILITL LG 6060T
SHaUGsH QLD SHGLD.
2. wn-@er—-egenedeor euemrwiemnm: (Ya-Kun-Chou)
whl&EnsHES SenLCuw 2_erar AFHTLTLI6T SieTemey MMl eT(h&SD (WPUWHFCW QLbDeuTESLD.

@600T(h OGHMLITLeML LI LoMM&EHEE QemL G 2_drer agnLTLller S6iiT &ema Smwd (pemmGul
QLGDel uGLUMile) SHG. wmisense e G sifls CrisCasmivsd QsLiy SmhsTed
sieuhBinG BenL G sifle QL (bDey 2_6Teang) ereiTmid Ml&EhsHd QenL Gl 2_eTer ST 1516
Hl&s Gemme) erefled SaunmlsE SBenL Gl GenmEUTesT QL (bDE) 2 66N 6T60TE0MD. 6L (bDeYL!
LGLILIMLIEY eLp6edid 6L (bmelledT euens oHMID S6XT&emns AMHEIOSTETETEONLD. GL.(bDEYE Q181D SH6DEVS)
QL bneYs GOl eTeiTLg) 6L (bmealledr SieTenauLIn@GLD. &8I 66 (LP(QEMLOWITET SETEMEU Sh@SLD.

QL (bDE60T LILLI6OT &6l
*  @nedor LIN&EHHES QemLBwiwineor ASTLILN6 6uem&&H6T LHMID SeATHems il
&L (bD6Y LIWLIETLI(EDS).

+ LMBEHEEES SewLBuwner asTLTenul PP Sisswrer sifleured, sifleflwed HMID
Sdg6UD GUTetTD HlemME6rled SiFlSHLOMSLI LILIETL(bSSIOLMID eueni&dlenill aUDBIHESEDE.
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4.2 @LeDelearn auensser

1. eraflu QLoD (CrI&CsMLL @LbMEeY) eaafll QLkbme] eerug @meiort: LImlsEnsHE
BemLBw 2_siem OHMLTemU GSOILILSTESL &) Ty 6T60TH GSMISSLILGbLEDG).

2. UGS QLODE: UGFH &LbmeY eretug Brevorqn@&o CumulL wrmlserfle, whm wrilserfler
BN6eESmS HoAW 96T gC@senid @retoinh MisEbsE QenLBw 2 6Ten QFHTLIemLS
SOILILSTSLD. Tz 6T60TE GSMISSLILIGBGHME.

3. uebsmI QLOGDA: LLSTT &LbMEY 6reiTug QU &(Q6Uns 2 _6len MHlsEhsH&D, Sibs
G(peier eveons Q@ MMEHGSD QemL Gl 2_eten AFTLIemLS SOBILLSTSLD. Ry.(xz...) 6T60T
GSMIBELILGEDE.

@iunLggled erefl LU bmemeuls uPMl WLGD SNMHEIS COSTETATEOND. CLPETN) SIS
315N & COLULL LMHl&6T OSTLTL6mL W LIOSTT LoHMID LGS 6L bmeyset uppl GLoed eu@LiLserfled

LG $&! Sinfluieomid.

4.21 ereflwu QLbOEY (CHI&GCEMTLDb QLbDEY)

@@ B STEYHEMTS 6T(bSHGISH C\&HMeTEHL SIevorh OSMTLILemLW nmlserfled 6eotmleor
I auUTgIeUTs 'x eTedTMILD oMM Lommlufledr LI 'y' TETMID GSMISSLILIGED .

erarfl 6L (bMEY Wb EUEMSHLILI(HLD. SHEW6Y ews sievevs CHIGLBDeY

1. Vlews QLobmey (ChHI QL bme)
® 2. @D RLbmeY (THT L (bmeY) I I l l ®
X Y X Y

3. @Llovmeleremio

4. (p(REWLOWITEDT (6]1;)f @l.—(b!DQ-I oL E6T QG Flemauled MHaT &560

5. W(emwwiner el QL (bmey
1) flewa QLoD ( Gri @LbMEy) Positive correlation: (Direct correlation)

x eeorm  wmpulleor Quflw  wHlyser y eteorm  wmMluleor Quflw WIS EHL 60T
OSMLILeDLWSTSEYD wHMId x etedrn nmluiesr fAnflw wHllser y ereorp wmmlufleor HArilw
LHHIILSBEHLET ASTLILeDLIWSTS mhsne Seuedl m wrisenrsd SenLCw Wlens QLbDey
2 _6ieng) ereurTeonid. Mmns, & nhl&Ebd eermns @G Fensuled BHaIhsTed SiHd 2 Mme)
Cril &L(bDeY eTevTLiLihld. iFmeus), GBI QL bme) 6ereTUg b mHl SH&H&HESD aurs WwHD

wIBlwb HH&H&SD (FInafluns) Siebeds IH MMl GeHPOWD QUMIRS! LOHMD IBILD &eDDU|LD
(somefluns)

ThSHEISHMLME:

(i) eugpLOMEDTLD LOHMID CEFLAILILY

(ii) ®evoflsd HMID LeTerfluiuied wSllieLIetorse6T
(21pmeug GHi 2-mey 2 _emLWg))
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| X-ewnLaerfledr 2 wird

eungpLsefledr 2 wimb siflsfli] / Gemme) ereiTLens LTSS eT(psiueuflelT 2 _WITHensLl OUTMISS) 6T(QSID

16l60T SMéEulesr 2 wimb SHSHSSLD / Gennud B 55601 OSMLHBID SiemLoW|LD.
2) Geom QLGOS (TS QLobmey) (Inverse correlation) &mD Seveg T G-Bey
x 8eot AMlwi o FlLI &6l y 6ot auiflul Lo S8 @rpL 60T
QBMLILeDLIWSTSH Sbhoned Sieuedl[p LIS EHHE
B B eI QLbDE] 2 6Teng 6T60Td &nMEDNLD.
&B BB GG EBp

aigneug wrleer erFagHy Hewsuled mHEIHSTED

SILMSHERSHOLEW  aHT  QLbDE] 2 6Teng) unGLeer 81 aFanSlT Sewsuled poh e

GTeOTLILI(bD. Signeudl, smmledr @@ Ml SH&HeHESD @®

eumR&l WwHM M GePMEMDE eTeOTNID, &H LM GeMdOWD OUTIRS WwHM MM AHH&H&HESLD
6TEOTMILD & MEDITLD.

o
C‘:’; oD CIHTEMEV6Y
S —
BRI eeuefléeip = |
T(bSHHSSTLLTE:

i) eflemed LOHMID EHemeu
ii) GeuemeouletTemio LOHMID EUMTRIGDSHMEDT (THT BL(bMEY 2_eWLLIF)
3) @LobmellerenLo

x 601 w1 oFIs6T y QedT Fnflul Siebev &)

ouflu  LHUYSEHLET  OBTLILEDL IISHTHEYLD
womib x et Quflw wHyseT y eor ewflw
sieven g Pl WHLUYSEBHLET OSTLITLEDLWSTS
X Y

ohbsred  wiPlseer QLGOS DS
(®LbmeletTemip) 6T60T& Fnmeomd. @@ r = 0.
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WwsAw @GPl @Uoneleareny aeaTug STIUDDeNsSs GUlssETs '@metort mlser
MTUDMS) 6T60TSH SnMMO6d Tetorh MMlsEpsSlemLCw @ GOIIILL CrisGasmisn aSTLIL
Bebemep yeoted euemar G&HML(h QOBTLIY [H&HsHeoND ererd dnm@euetorbld' (specific linear
pattern exists but there may be non linear relationship.)

4) pewwwner CGri YL bmey

x OO y eredim onmisefledr WHlser eldgneny SiqluenLuied iFlsflssmGeon,
GmDHFHTEe0N S1euall[h LMMsEHSHESGemL G (W(pemwwiner GHI 2 ey 2_6TeTS)| 6Te0Té FnMHEDITLD
5) (g emwwer erHT QLD

xwrwluileor oSl SiFl &ifleEGoELT S y 60T oSl elHSTEmT SigLiLenLuied &snmhbsmEeor,
x Ber wFHIY GeOOWOCUTEH ¥y 6T wHY eldHgrenT SigliuenLuled SiFlswnern@eor
Bmonr&En&sElemnL Gl (P(REMLDWITET TSI QL (b6 2_6TeNg) 616015 &n MEDITLD.
®LbDe uGLLmiley

wrrl&eEnsslenL Guw 2 _ster CrpI CaHMLb 2 memeus smeoorulsH QLbMe UGLumileer
GB&sLMEGLD. HL(DES 161D SETTTHE(bLD (PEDDITETS STl (b SieTemeusarTeor 6&ls ieTey
31600 G| QUM EFLILI(HSHSH S8l LI ETEY SHEDEDF| CILILITETE) H6M6Y SpHIIeUDENDE FMIH S ([HSHELD.

yemefluflwied sapellemw Gziey A&

RLBDEY Si606VE
GriGasm (B 2_mey
v A v

[ QanLi/ el Sierey ] [ aufllensLBSHSS Fnlqll Si6TeY ] [ QLILLIT6T6)Y Si6T6Y ]
1. Aemed elleTdaLILLLD e flwiTGuoeufledt ST u,60l60T OBMTLTLES
2. 1Nuwirseofledt QL (BMeYsH QE:“r” L BmesEasg: “p” as: “Q”

1. damed eflenéaLluLLD

o _wiieuflems urfllomevor(eiter

2. snied Nwiisneofleor el sl OILIHSES QuuTeTey LIMGEBESHS  SMLDD

RLODEYSESL - 1’ uesoTy&em UDM S, en&aITHS

3. evfwiionesiledr ST L (bMeY&HEH(LY: p' Gangemeot LIWIe0TL(bSSLILGbED &)
4. upedledr OBMLILS QB ‘Q’ (LTLLD 2 g UMT&H&SELD)

4.3 dsmed elenssLILLLD

flamed eflenssLLLLD eTedTLg &@H LMHHEmeNs QSHTEOUTL. SIT6YSHEMENLI LILThI&H6T CLPEDLD
eflens@LD eraflll (emDWIMGSD. 6H Wrmlenwt X-158ad OO wrrlenwl Y-sisdfled &nlés
Beuevor(bo. UemeflaeT euflems Gamasennsd @puiflomer euemIULSH D GSMIS&LILILEETDEDT.
@euaunm GHSSLULL LeTerfl&arfleor LLLD fHmed eXlensasLLLLD ereotliLibld. SlieTaflserfleor Gunés
flews, BmLNMsEnsE @enLCuwiner QL (bneller 6uem&:&eners ST (bEDE.
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1) Grpi @LObDEY (Hewd QL (bmey)

QM SdHHled GOSGSIULL Uetaflser Siemerdsid SLs &
(pemeoTuledlphal eueng GLoed (emeor CrHM&E LLemL GuUTeTD SiemLoLTed
SmWHE BHSTED SiHs S LMMsEHEHES QenLBWw G QL (bmey 2_dTeTs)
6T60TS &nMEDILD.

2) el QLGS (GDD QLODEY)

QM SMsHHled GUGSUIULL LeTaflseT SiemarssHin S giGoed
enerwledlBhal 6ueng &P (wemenr GmMeE ulemL Gumedtn SiemLifled
2mHSBHSTED hs @ LIHsERSGHMLBW i QLbmey 2 dreng
6T60T& G MEDMLD.

3) @Lomelarenio

SeMHHe0 GSBSSHLILLL LeTaflEHeT SemetTSHSID H6bD (P(QeusId fAsm
BmosGwnerme ieuedl(p LMH&EESHOLEW QLbDe Seemed 6TeoTé
&n.DEOILD.

4) W emwwner CoI QL (bMEY:

senddHed @MGsIULL  yetafldeT SemendHEd  Ep  BLa
(WemeoruledlpibgH Goed eueng) (emeor euenTuiad 6 CrHIGaTLIqeor Goed /
SiMLHHEHSTO B wMh&EnrsHSHemLCw (ppemwwiner Gri 2 _mey y
O _6lTeng) 6T60T& S DEDMLD.

® 5) (WRemwWer el _mey Y ®
sensHled GMSSIULL UeTeflseT SiemerdHEHd Lg  Goed \
WemeTulledmhal eued & (wemenr euemT 6 Gmi Gsmiigedr Goed
SIMWHSHHSTL B[ WLMHSEHHSHmLCGW  (P(QEMWINET TSI 2 _Dey — X

O _6ITeIg)| 6T60T88n MEDMLD.

4.3.1 damed aflenéaluLFSl e [Hemmaser

Hlemm a6

* 8w wiisEpsdlen G e bpemeull upml Sinflw &) ererflwl LHMID SHevoréslL Geusvoriquirms
(PEDDHWIMSLD.

* @& aflefliby wHlLIysermed LTSl &HeLILI(beUS 6D 6D.

8 wMMsEHSEHenLGUWIWITET ASTLITenLIS SHTeooTUS e & (PSHED LG WITGLD.

* uMIss LSHISSCoCW @5 CrI QLOGMeuN, aFHI QL(bDeT, Sieed &L (bmelleTenLo
2 _emLWS 6T60r GHMIMULOTS Pl SuIeILD.

&EDMSBET

*  (etreotmed GUILILL & Guredtm) BID QLbmelerr Flemsemwill uHBlw Siflemel OLDLPIGULD.
yeoted Qb H&EbsHenLBw o_drer OTLTLN6r SeilTHend drw Suieong).

*  5600(l5 GHED eTemSD UDN[HSHHe06emeD.
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4.4 snied wiisnefler QLGOS Q&1

B wrhsEnsElemLCW @ aSMLIL SmHeGewefled Sibg sl Siema] QL (bme)
618 (ellementl) LTSS SerelLLiLibEDE.

2 _L 60T oMmIUTLL6Teme (covariance)

XY eeotp onmseEnsdlen Guiwner o LemommumlLetemey (X,Y) e Seonm
Buediflemen eumiiiy wrmlsefleor, V(X) wmmib V(Y) @eor wdllisen 2 eteng) erevfled X omHmib
Y-5@& @enL Guiwimeor 2 L 60T LommLITL L eTenel

cov(X,Y) = E[(X-E(X))(Y-E(Y))] = E(XY) - E(X)E(Y)

(x,y), i=1,2, ..., n ereoruent (X,Y) eumib n wHllyseT erevfled X wmmid Y emL Guiwimeor

wr&lfl wHlliserfleor 2 L edrommiumLeTeneu @66 &600TSEILLILIL 6DITLD.

cov(X,Y)=%2(xi -X)(y,—y)= %23@% -xy

4.4.1 snyed Nwisnefler QLbDeYS a&1g (Karl Pearson's coefficient of correlation)

X wpmid Y eredruieor GrisEaM(bL 60T OSMLITLemL Wemeun&eyd (X, V) eTedrLeot FrhmILIL|
Buiebiflemedll LTEUEMEOWEDLILISTHAD 2 6Teng erevflled X wommid Y SewLGuiwimeor oSl

L&l QL (bDeY&Has(D LeTeUBLOMD)| 6U6mTUINISSLILIL (HeTETS).

r(X Y): _cov(X,Y)
V(X)V(Y)

85 &nied NWTETeT eTedTLEUTTED eUEMTIWMISHSILLL eNesH&LOLHSES QL (bDEYSHESH(D

(Karl Pearson’s product moment correlation) eTedTmILD SieMP&SSLILIGEMD .

&BMb&SSULLL (x,),), i=1,2, ... n ere0tm n G&mq eumiiy WFHILSEHES, X wHOID YV 6&

BemL Cuuwmerr QL(bMeYS A& (6w LNe0TeUIBHLOMT)| &6T0T&EIL 60D

SV G| ASNE&E FLOLOMEDT,

4.4.2 L6OOTL&6T

2. QLObMEYS aspeunerg X, Y BT Sie0@&sHemens sNibhHINE.

r(X,Y)=

r(X,Y)=

18 _
;;xiyi_x Yy

n

niio

n n n
nzxiyi - zxizyi
i=1 i=1 =l

1 2 =2 ln 2 =2
\/in x\/n;)’i y

121

L. x, y 86T QLODEYS QsWQeyD, ), x ST QLODEYS ABREYD FL0D. HSTeUF), T, = 1

yx*
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3. QLbDES Q& (Q6UTETE HHIOTHMSSTEET Si6LE0] Siee) LMHDSHSHTEEON LITHSHsLILIbeUSHEmED.

x.—A —B . .
u, =— , V= 4 Geb c#0,d # 0 i=1,2, ..., n erevfled

n MV—Z Z‘V

8m® A, B erettugl 2565 L SHemmELD.

r =

GOIlY: Uiflefleor @emL6uerf] Siameys6iT &LoLSl606em6D 6T60fl6D ¢ = 1, d = 1 6T60T 6T(bSSEHISHEBHTETETEEUSTTN(HLD.

eflen&aLb
QLbMEYS a5 -1 &b +1 &G BewL G Siemww|d siFTeug), -1 <r<1
* 1 QO Wens WL erefled GBI QLbNEMaUSSMISGLD (LBlems L (bmey).
* 7 QO &M I eefled THT QL (bMeneus GHISGLD (&6mMm QL (bMEY)
o 1 =+1, erevfled S1FH W(RemOWITET GBI HL(bDEMEUS GSMIHGLD
o 1 =-1, eTeufleb S (P(REMOWITENT THIT QL (bDEWEUS SMISHGLD.
o r=0, orsEpsdHemL G Lbnallaremnenl GHl&HELD.

. |r| =>0.7 sreuﬂeo QL (bMEY P& 66y 2_6T6Ng)| 6160186 Snme0MLD. eXlensaoafle@d aLMRE
a@la:mrrsmgj eTe0Tm 2_[flF61&mebemedL LILIGOTLI(hSS Beu6tur(hlD.

« Xwppib Y snjupbmeney erevfled 7 = 0 6TEITEOIID. SHEVTITED LOMISHEMEOUITEDT S| 2_6GoT6mLO
BeLemed ETEITLIHEME0TS H([HHH 6L Q&MeTem(@eUetur(hlD.

TbSHISSHM (b 4.1

LledT eu(HLD ST S6rfl6b HHEwS LOMHMILD Lo&EUTl60T 2_WITThHISET (SifkIG60LD) ASBT(b&HSLILIL (bETaTS).
Shem LOMHMILD LO&H6Vl60T 2_WITThiSHEBSSHmL G 2_6ar AFTLTLlens0T SHMTed [NWITFT60T 6L (bMeYysH
61810 (PewMEMWILI LWIGITLI(hS S SHT600Ts.

SHemSHUe0T Wb 65 66 67 67 68 69 70 72
o &6vfledr ©_wimid 67 68 65 68 72 72 69 71
Siey:

X = SHemSHUleor 2_wimib
¥ = 0&6vfledr & _wiid.

sreysen ellflg siemeled 2 _eengy (ratio scale). er@evrey, HID SMTEL LIWLITFTEOT (PLEDMHEMWI
LIWI60TLI(h S &IS GMTLD.

n n n
S-S5 3y,
i=1 i=1 i=1

Pl )
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&He00THE (b

%, Yy x} Y/ XY,

65 67 4225 4489 4355
66 68 4356 4624 4488
67 65 4489 4225 4355
67 68 4489 4624 4556
68 72 4624 5184 4896
69 72 4761 5184 4968
70 69 4900 4761 4830
72 71 5184 5041 5112
544 552 37028 38132 37560

8x37560—-544%x552
r=
(8x37028—(544)" \[8x38132(552)"
afleTés1b: HHens, LD&He0)IHES SenL G 2_eTer 2_wirb ChH 2_ne) 2_enLWg. AFHTeus STrsfluns

SHem 2_WITLONS SHHSTED DSHEID 2 WITLNS E([HEHESE0ND HMID Shemd &6Temons SHhHHmed
LD&SEDILD G6T6MLONS E([HEHEEDILD.

=0.603

&HEHSWP DD
A=68,B=69,c=1,d=1
X, ¥ u = (xi-A)c |v,=(y,-B)d| u? v’ uyv, ®
= xi - 68 =y - 69

65 67 -3 -2 9 6
66 68 -2 -1 4 2
67 65 -1 -4 1 4
67 68 -1 -1 1 1 1
68 72 0 3 0 9 0
69 72 1 3 1 9 3
70 69 2 0 4 0 0
72 71 4 2 16 4 8

QDM HSHLD 0 0 36 44 24

n n n
nzu.v.—gu.gv.
11 1 1

i=1 i=1 i=1

2 2
\/nZuiz—[Zut) \/nZviz—(Zvij
i=1 i=1 i=1 i=1
8x24-0x0
r=
J8x36-(0)" |8 x44(0)
8x24

T R0 Saad o0

GOILL: CrIigpemm WHMID &HHSHEPHD STETTqID L (bMEYS Q1&(Q6N60T FILILSHET FLOLD.

r =

123 ®L(bMe) LG
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ThSSHSHM (b 4.2

QW UTLSSle @metorty Gsiefled 7 nesoreuiser UHM FIICLETOTSH6T LNeoTeuBLOM D)
EBM(bSELILL(HETETEN. SHT6YSHEBHSHTET 6L (bDEYS 618 (Q6MEUSH HEOUSHEI(h 6leT&HEHID SarflébsHeaD.

Gaiey 1 (x) 12 9 8 10 11 13 7
Gaiey 2 () 14 8 6 9 11 12 3
Siey:
x-Baiiey 1-60r FlLIOLIETTT&6T LOHMID y-CHiT6 2-60T LoFILIOILIETOT &6

%, 7 x} v Xy,

12 14 144 196 168

9 8 81 64 72

64 36 48

10 100 81 90

11 11 121 121 121

12 169 144 156

7 3 49 9 21

Qonésn| 70 63 728 651 676

® "inyi—zxizyi ®
i=1 i=l =l

vy =

2 2
\/n inz _(zxij \/n Zyiz _[Zyij
i=1 i=1 i=1 i=1
Zn:x,. =70 Zn:xf =728 Zn:xiyi =676
i=1 i=1 i=1
Zn:yl. =63 Zn:yiz =651n="7
i=1 i=1

7x676—-T70x63

J[7%728-70°] x \[7x651-63]

_ 47324410
J[5096-4900] x [[7x 651-3969]
322 322 322

0.95

" /196 x /588 14x2425 3395

eflerésd: Goiey-1, HmIb Caiey-2 aunmihdlenL i siflswmer ChiT QLMY 2 _6TaTg. (LPSHeD
GaiTemen HEOTDNS QFILIGI6TET LomevoTeuT GHIT6Y 2 SU|D HEoTN&HE QFg6TemTT. LHMID CoHTey-1 &
HEOTMHMTHE O\FILIWLING Lomevoteu] GHT6Yy 2 LD HeTDHN&HF O\FWILIeileDem6D.

Goayilb LomevoTeuT HeiT @SS TENem60T & ([(HEHE (PEDMEMILILT LWIETUhLSHWD ST & e0mLD.
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4.4.3 QL(bDE|5H61%(QeN60r UL &6

QLODE] QG soFamiups swmel
aeufleild, SieMFL LWedTLbSGHeudHled &led

GUTIDL&6T ©_6iTareT. | uews usse | mEE) ( DonSied
1. efafliby &I &ET RLbDEYS | swwey | -

&H(QemE  JAF &S  UTHHHDG.

BMb srasafle efafiby wILBET Srdan dowsd | EEED
aCaend SBHEed, r 6t FlLienLsH

e&MetoT(h (PeeuUbLILEEd SHeueoTonsd SHHs Geuetor(bld. EUNIHSSLOMET (LPLG6UMbSHS
Beuetor(hid erenfled eNlaflioy Hisemen HEHHWILN6T HevoréSHb &L Geuesor(hiD.

SHNT600T—&HMIfILLILD

2. QL(bME) eTETLENS FNHMI6U0T OSMLITL| 6T60TEH & Suwieongl. &b Lommlufled emLbLD
MO HM Muied LTHDSHeNS TDLbSHSHIEUSTSLD.

;

1. gLomelereno (r = 0) ereoTug) "(Sgr;fréa@&,rnl(bg Qg,nl_;'rljlsirrsmm"so)u_l SMIHGSLD. S} 60TMed
eUemen &ML (b OSMLITL E([H&&S60MLD.

TOSHHSSML(H: EUWLFID, 2 L 6DHEDEUTlE SHEUSTIPD  OSHTLILEDLISTGSLD. HbSHST
EUWIGIML WIENTH6m6T 6L, GLHNSHEHHSLD CUIISTEOTEUT HEHSHEL 2L 60IHe06u 6 Sidl&
&H6uU6nTD Bxremen. BemaLl LeTeU(HLD UL SHSHl6D SHMes0TeDMLD.

. ®

®

GLPHEDSSH6IT GULIGITEOTEUIT SH6IT

2_1 6D Heveufled &Heuentld (Y oiga)

N
(4
(euwig) X Sigsr)

o

Bemar b SH6iT

areoflenib @55T60NE& CHISHCHTL (b HL(bMEY I HETISEILTED Si5H60T S L &FSuIons
BH55H60MD. HFHEUTLILG US| LDHMID 2L dHOeNISSemL G QL (bmeNleiTenemnil GHl&EDE!,
speorned @eunMinH&enL Gl euenanCani(h OSMLIL SHSHEL0.

2. eyyflweiv @L(b[DQI ‘st flwiei’ Grarrg) D5E6T QETONINEG SEUD DS QQHSDDS
eTedTDI U6, eLflLiend QUBDe TS £ _euremLWneT asMLiL SeonsGuns

S (bMeY&6&(RefledBhg UDLILLL OSTLILTELD.
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4.5 sn N wioner 5T QL (bDE|&HE6S (1

sreunergl euflens siemafled (Ordinal Scale) @whgmed solllwiTioneofledr HT L (bDEYSHESH(Q
LWeOTUGLSSLILGEDS. 88 HCa&ss erpss p (Cum) ererréd GH&HSLILGADS).

Gumisefleo SiswHNI6d (Subjectivity)
HE00ISHHILLILIL6OMD.  HT6YHEHHE

(Data),

BniiGeuflenasulGeor @&nléas Geustor(blb.

el SwiTGloevfledT ST QL(bMEYS Q&R EUMILILILIMT(h

6Zn:Df
_1__ =l
p=l n(n2 — 1)

8m@ D, =R, -R,,

R, = p&6d sueier i-6ugl ST
R, = @uevorLneug HIeledr i-6ugl ST
n = Ggiq Wl serfledr eT6v0T600f1SH6m S

efler& &L

ST HEWS

(rank)

srelseEnrsd®  evlilwrCGoefler QL bmey
anieuflensuiiGeon  Sieve0G)

evlfwiTonefleoT QL(bDeys €& eretugs Gmmes smeysefleor (paired data) eprfluiedy
eaMLTer eueTemwemw SMyd Yemeflulwed Smmelwn@n. @& eor ellendsid, LNwiFameofleor
elensss5ms 5 HESEID. p efler I +166 Simeed Surhamed eiflwedy asmLiy Sefmors

©_6lTeIg)| 6T60TEDITLD.

Vlema 6f&a

&emm 6858

0.01 6Sl@BbaI 0.19 euemm:  Bl@ayD
Li0ES GOTLONEDT © L eTLI(h

(-0.01) edaBHSI (-0.19) euemr:  WGED
LeD6S 60T 60T S(H S @sngjurr(b/@,p[rs&orurr(b"

. "
9 L edTumb

0.20 6Sl@BHaI 0.39 euem:  LiodeSeTioment

(-0.20) @b (-0.39) euemi: "LieveSi eoTLomeot
&HSHG) @Gngjun(b/@[rsémurr(b"

. "
9 L edTumb

0.40 ed\@Bb&I 0.59 euemn: " B\gLomeot

(-0.40) eOBHS! (-0.59) euemy:  LOGLOMEDT
&HSHG) @Gngjun(b/@[rsémurr(b"

. "
9 L edTumb

0.60 ed\@BH&I 0.79 euemn: " il sLomeot

(-0.60) edaBHSI (-0.79) euemr: Siflsiomeot
&HSHG) @Gngjun(b/@[rsémurr(b"

. "
9 L edTumb

0.80 edl@BH&I 1.0 euemr: "Bl@eyld SidsLomeot

(-0.80) eN@Bba) (-1.0) cuemi:  1lHeyD
P BLOME0T &H([HSE Gsugjurr(b/@[raimurr(b"

ThSHSHM (b 4.3

10 auem &Ll 1} &H&EH&SE&TE0T SipGLUGUTLIGUled Sretort mbeudserfler Hamiser LeTeursLomm)

Q&M(b&HBLILL (HETETEDT.
Boheur A 5 10 3 2 9 7
hbeur B 6 9 8 1 2 10 5 7

Breorh hheuTsHErsE SenLBuwner 2o LeTunliger Selrsens, &I QLGOS

618 (LpEem6ULI LIWLIEDTLI(bSHS & &HM600Ts.
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Siey:

BoeuT A siefléeb s (R,) | boeud B siefléeb smb (R,) | D=R,; - R, D?
1 6 -5 25
6 4 2 4
5 9 -4 16
10 8 4
3 1 4
2 2 0
4 3 1
9 10 -1 1
7 5 2 4
8 1 1

n=10 n=10 > D} =60
i=1

@hi@ n = 10 wpmud Y D; =60

i=1

62"“03
p=l-—"—
_1)
® ol ®
660 360 _ 360 o .
10(10°=1) ~ 10(99) 990

ellerssD: HpeuTHeT A, B & DemLGuwner 2 _Letunliqedr W& 0.636. HhHeUTHEHHE
BewL Cui yosemar WEHLIhgedled "alélaal.orrsur Ll_sirrurr(b" 2 _eengl.

ThSHSHM (b 4.4

60T 6U(BLD SHT6YSHEHEHS, 6TVLIITLONEIT ST QL (bDEYS 615D SHTET0TE.

LOIT600T 6UIT & 61T 1 2 3 4 5
BIBp o FLIGLIEToT 75 40 52 65 60
S Thiled o &L16\LI600T 25 42 35 29 33
Siey:
BISID 2yheleotd D,=R,-R, D?
o &L16\LI6v0T s (R, o &lL16\LI650T &I (R,)

75 1 25 5 -4 16

40 5 42 1 4 16

52 4 35 2 2 4

65 2 20 4 -2 4

60 3 33 3 0 0

40
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@h® Y D} =40 whmib n =5
i=1

6 , D?
~ Z‘ l 6 x40 240

Y Py B F) R 7Y

eflerésb: @HF (W(Rewwwner e @Lomey (-1) Speors Smetory UMLMsefled 6uDD
LD SIIGILIETOT&H6IT (LP(LYEMLOWITE (LT 6TOTLIHEUEMSHS ST (b&MEL. HOIPlD 151& Sifls FlleLstor QLMD
LOM6T0TEU60T SraIFle0SHH6D LSS GHemMmihd Lo FlLIaLIetor LD MeTenTeor. GLad SLOLHlED L& &emmhs
w&llIaLesor QUMM LOMeToTEU6T ShihiFleSHHleD Ll 1l WHLIOLETOT QLIMHM)ETETTE0T.

TbSSHSHM (b 4.5

QM &Lb UhG HnearsHer sTeIeo UnhiGsefer allemenser, weiteniflemioL
unai@aerfletr eflemenaerfledr GMIUTL 6L etoTa6 LIL g u16d EGLY O1&M(b&HSLILL (HETETE).

S 60T (b &6 2013 2014 2015 2016 2017 2008 2009
FMSHTTE00T LiMhiG 6T 97.5 99.4 98.6 96.2 95.1 98.4 97.1
(pediTeflemLol Liki@&eT 75.1 75.9 77.1 78.2 79 74.6 76.2

81 QLOGbDe| (WedDeOWL LWeTLbSS TSI UhGSEBSSD  (LPeoTeniflemioll
UhG&EHSSLD QemL Bl 2 _aTaT OSMLTemLS &ITE00TS.

® Srey: ®
EMST600T LIbIG&H6T | (LpedTeniflemiors Lirki@& &6 R R, D,=R,-R, D?
97.5 75.1 4 6 -2 4
99.4 75.9 1 5 -4 16
98.6 77.1 2 3 -1 1
96.2 78.2 6 2 4 16
95.1 79.0 7 1 6 36
98.4 74.6 3 7 -4 16
97.1 76.2 5 4 1 1
> D’ =90
i=1
@hi@ n =7 wpoid Y D! =90 51 QLbmes 65
i=1
6> D}
n(n2 —1)
6x90 540 540

———=1- =1-—=1-1.6071=-0.6071
7(7 _1) 7x48 336

efleTé&sd: FTHNTE00T LMRIGSHEHHGSD, (WeTeniflemy UhiGHEr&HSD SenLCw adli QL kbmey
2 66 g). FMSMT600T LIk & & EHSHE LD, (P OTEDII16mLD LMk &8 EMh&EL0 QemL G S1Hl &LomeoT (LIevorLnch
2 _6eg.
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4.51 ST SIMhISHET (S16060F)) L56GoT(bLD L56G0T(bLD EUIBLD HT6YHET

@uevorh (S1ve0G) AFHGS COHULL 2 MIISHEHHE Fowner WHLLseT SLier, SIn
SiaflEHSHeD TS SHIQEUTONETE. SLOLT(IQE, DFISHEHHS &Fowner ST QeveonsGuUng)
QBMbHGSD SImiGeTfler srnaflemwd STons GnILIL Geustor(hld.

.. . . . . . .. 8+9
ThSHEIGSTLTS, @Ieor WHUUSEHSES 8 Spb SLb Seflgsne, 728.5 6T 60T

GILIIT &I6UIM6DT HITLD ML FHILILSHEHEHS Si6rf1&Hs Geustorbld. SihdHS ST 10 HGLWD. cweoTm) LI &erfleoT
8+9+10

SO 8 erevfled SeUHMINE&S ng 6T60T QlUNgleunent SO ieflees Geustorpd. ibSHS ST

11 o@&b. QaTMISEES CoOHULL 2 MIIsEHsE &owner wHlyser Serouller Geumegwmeor
SUMLILML 6L LIWI6TLI(hSHS Beuetor(hld.

Z:Di2 +112(ml3 —ml)+112(m§ —m2)+...

n(n2 —1)

8@ m, aTeiTUG L0 HITRIGHET QUMD 2_MILIL|S6T60T 6T600T60011H6mSHmWS GSMIHGLID.

TbSSHSHM (b 4.6

HledTeuBLD SHT6Y&H6, 8 LomevuTeUTS6 euestoflseiiled MM SHevoflseNled LML SHled aumbm
L FIIEILIETIT&Hem6NS GSMISHEDE. Seunslenn ST QL (bMEYSHESH(REMEUS &HETITEHSH(HS.

p=1-6

® - ®
EEIAE: LD 15 20 28 12 40 60 20 80
L FHILIOLI600T S 6T
SCRAGIED 40 30 50 30 20 10 30 60
L FHILIOLI600T S 6T
Siey:
aueooflseled &Heooflgeiled
A sey (R,,) o sy (R,) | D,=R,;-R, D?
walleuetorser (X) walleuesorser (Y)
15 2 40 6 -4 16
20 3.5 30 4 -0.5 0.25
28 5 50 7 -2 4
12 1 30 4 -3 9
40 6 20 2 4 16
60 7 10 1 6 36
20 3.5 30 4 -0.5 0.25
80 8 60 8 0 0
QDM SBLD 2. D* =815
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> D} +112(ml3 —m1)+112(mj —m2)+...

n(n2 —1)

p=1-6

S [BOUYD EUIHLD SHITrhl&H6IT
euecooflaefliedled 20 eTedTug 3 HMID 4 6ugl STHHDGS STEToTh (LMD LB6BOTBLD LE6TOT(hLD
QUHSMG]. HEDSHITED AGHSThIHEHSSE srnaflumer 3.5 @asbauUL Geustorbd G@Ib m =2.
3+4

ASSTRISET0T sTTEd = - 3.5

m, =2
seooflgSdlev (Y) 30 ettt 3,4,5 5USSMD& 3 (LewD GUbHSIETENSHTED HHe0T FTNSlLINeT 4 &

3+4+5 _4

et SISS NS euprhisGeustorpd G@Id m, =3 =

1 1
) 81.5+E(23—2)+E(33—3)

8 (87-1)

p=1-

_6[81.5+0.5+2] _1_504 _

504 504

eflenés10: euetoflsaiiieh LoHmILD &60oflg LML hiserfler o FlLIaLeToTsEhéE SemL G L (bme)| Seeme.

4.6 ueller OSTLILS Q&R

upedledt QBHTLILS &1 eretug B Hemesemens 6smeiorl. &b
uesoT&6T A, B & QemL B 2_eitem OSTLILN6me0Ts SH600THSILLI LWI6OTLI(bSME).
LI6DOTL| & (6TH & ST 60T 6T (b & &S SITL(b: L0 &I SI([HIH &1 6D, |60 & LILq. 56, & ([ L-(b HSH60T6mLD,
GmITemLo (LP&HEOILIEDT.

2 _evfluy6d (Udny Yule) &b @riudleontb &bl emL & GaibsLeTerflufwieonan.
Seui elletrasevLl Seoeifluieid, &evetorLevfled 2 _6Tem LIELSHMEDSHHLPEE :
seoanfluiled seel e&noni. Qslwenn Suniiweded 6 euwL Hevor o U eofl uyed
IMLEASSLITeT Qeui Wetorbld 1893 Q60 LOSHMOEHSWEHE He@ilufled (1871-1951)
&Mred Lisnensd eswenpwnengns Lssoflyflws egeormn. wirameor Lereflufuiedled Lisvof]
yiflwgsieurtidleorni. uyeid Sieuemny SUUluieosSled NeTUDIIEOTTT. UL6d N Si[HEWLOWITEoT
erRSSnent wHMID Truwied Yemaflulwed sepssdled aswennn dnbs SHhslugssdemer 1911
86 UDHDNT. SiH60T Hemeoeunnsd 1924-26 @6d UeooflWMHM6OTIT. OSTLITL|E EHSHemL Giwimeot
&HSHEISEHSHE SMTCUOILOMEOTEUTTE eXl6mrhievTii.

ABMLILS65(Q
Uy 60163 QABSMLITLSE LetoTL|SEhs&lemnL Guiwimer asrLiiler Selmb wonib Hensuleneor
SMSHHME). OSHTLITL| 6T60TLIS) LI6OOTL| & (EH&H &S 6mL GUILITEDT 2 L 6OTUMLIG.60T SieTem6U&SHSMILILST GSLD.
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B wrnsefler 2x2 GmIeyll LLIqUIed 6lq6ULD

uevorL A uevoTL B QM SHSHLD
ﬂ o 600T(h Bevemed
B B
Uj‘”@ (AB) (AP) (A)
Beveme (aB) (aB) (@)
04
QN &SLD (B) B) N

(AB)(ap)~(AB)(aB)
(4B)(aB)+(AB)(aB)

GMLY 1: Wlem&smevor Hlemed « eyL60T Bbd o eXlemenr QLI &8n LTS

up 691601 ABTLITLS 61&(1D: Q =

&mily 2: (AB): AB uetorLenem euuiledT 676001600118 6m&WIM@GLD.

a&(pelei efifs —1 @edlpHa +1 euenr BméEL. —1 @edlhal 0 euenT 2 6o SILILs6T,
wrhsefler erdliflemLsd esnLienu Gn&Heormeor. 0 @eOlpha +1 euemm 2 etem WL S6T
rmserfleor GriflemL OSMTLTemU &niléSle0TmenT.

TbSHSSHM (b 4.7

1800 LomeoTEUIT &6 56018 Q\GTE0TL 6 GLIML g8 GaTafled 625 GuiT Qeumn LmHmeoTT. Hevflll
uuimd ewmm 300 Gurfled 180 Gui eeunm) ewmmenT. SeoflliLuindulleor LwieTUML 6mL EINSIhe.

Siey:

N = 1800

A: eleunn) OUMM LOM6TOTEUL &6, a: Gameveliymm LOM6TOT6UT &H6iT

B: seofluuimd elumm LomevoTeu &, 3: seofluuipdl QUDNS LomeToTeUIT SH6T

(A) =625, (B) =300, (AB) = 180

B B QDM HSHLD
A 180 445 625
o 120 1055 1175

Qs | 300 | 1500 |  N=1800

| . _ (4B)(ap)~(4B)(aB)
I 601601 ABTLITLIS Qm(g: € = (4B)(ep)+(48)(aB)

_ 180x1055—445x120
 180x1055+445x120
189900 —53400

" 189900 + 53400
136500

243300
=0.561>0
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aleréaid: Gaiailsh aeumn aumHmemw&H G Heofluuind euGLllin@ QenLCw GriflemL & aSTLITY
o _erengl. Heofluuing eugly Carelnd LweneTensns 2 _eTearg).

&OILY: Griey ULIguwieneoll LUWeTUbSE sTeysefler aILIMIHSHSH(LPenL 6nemU] AM&H6D

QBMbLSSLILLL ST6YHEHHS 2 X 2 GhiI6y ULIGUIEN SNeDSH&H6D. aCHID IH SHLL
Fl&Lp616U6T0T (&6mMEILIETOT600TTES SHHSHTED ASMbSSLILLL HITEYSH6T CILIT(IHSHS(LPEML LIEDEU SI6D6D.

TbSSHSHTL (b 4.8

USSP emLemwenwd flumg: N = 100, (A) = 75, (B) = 60, (AB) = 15.

Siey:
Q1&M(bSBLILL(bETeT HI6YHemend SpdHaetorL Gmiey UL iquwiedled GmldHsa.
B B QLM SHHLD
A 15 60 75
o 45 25
QDM HSHLD 60 40 N =100

i@ (aff) = -20

efletésd: Gmiey Uliqwedled QM SLL HEHLDEEUETTT GeDDEIETITeTNS 2 _6Tengl. ereorGe
Q&M (b&HSLILIL (6T SHIT6YE6T CILIT(IHSHSH(LPEMLLIG| Si6D6D.

* QLObDE ereTug b nhl&EnsalenL G 2_erar ChIsCaML(hs ASMLITenL LnDlée
SDHUSTGSLD. QL (bMEY 6TedTLIS) "smrevoid 216060 fleo GrTriusefled &L (bMEY 6TedTLIS
"enoifiwen Spsed s eomb.

* QLOGDEYS 081 —16GD +165GD GemL Gl SiemLow|b.

% Nwisneofledr QL bmeys & (peunars eldls sierealled 2 atem sTeyserfler OSmLTLleor
auemsHemaTl UHPIWb asTLIler S6iTsHemsb ieflsSng.

% evllwiionedr @LbMey @metoiy euflewms Siemey wrmisefleor (ordinal variables)
QSMLITeMLS SH600TSHE (S E.

% 2x2 Griey uliquiedled 2 _6Tem QBMLITL LietoT&Hemer il up6dledr OSMTLITLES Q&R
LwIedTLIh &M &)
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uwinfser 4
. 0&& sfluneor elemLemws 6sifley OFLS: E‘E%%
E’" .
1. @netorp Siebedd SHHG GHULL nm&efledr 2 L edTommumLememe W?(CE_N

&eoor 2_geY LeTerfluiwed sned w
(1) TMIUML L eTeme (=) Hl&85s6) EE

(8) QLomeys as(g () G&MLLS Q&g

]

2. "@L(bmsu uGLUMile) eTedTLIS @ LonMil&EnsdHlemL G 2 _6Tem OSMLITL6 SieTemen SiemeXl(bld
@u_lrj)aﬂ" 6T60TM EUEMITIIEMMEMW! Fn MILLIGUT.

(1) ar.6TID. LL1q.6D (&) WIm—@&eoT—egerm
(8) a.6e16b. GlLIETED) (FF) SlTmé&6L60T LOMHMID E&6ITL 60T
3. @unevorh onl&EnsdSlenL G ChiIsCaML(h 2 neYy EeDem 6D 6T60TLIENSLI Ll60T6UIHLON M) SnMEDITLD.
(1) GrIQLbDe (2p) 7T QLD
(&) @Looeiarenio (FF) efoifluteiv eLbmey

4. @M&sUULL erebeor LeTeflaEn @Lg Goed (pemearulledpha 6ues SNt eUenT 6(H
Cmif GaMLiged SeMWHEHHHSTED SiFHemeoT LN6ITeUIHLONM)| &n MEDILD

(&) Wpemwwirer GhI QL bme (2) W(emweT el QL(bmey
® (&) Gpi @Lomey () TEIT QL beY ®
5. r=+1 erefled @bd QLbmemeuLl LNetTaUBLONM)] &n MEDITLD
(21) Wemwwrer ChIT QL (bmey () W(gemWITeT TSI L (bMey
(8) Gl @robmey () eTET QL (bmey
6. QLBMEYSHEH(Y SienWb enL cleuarf]
(&)-1<r<0 (&) -1<r<1 @& 0<r<i (F)-1<r<1
7. 8T QLbDeYSS(D
n n n 6 D3
(&) 62D (@) 20 @ 6 D ™ 2.0
14— e I-— n(n? 1)
n —n n —n nw4n

8. 2.D*=0, qreufléb &I QLbMEY
(21) 0 (o) 1 @) 0.5 (/) -1

9. BT QLbMem6 2_(HeuTSHaIeUT

(1) Ywuy smedT () eUlwiFLomedT
(&) upev (/) o6
10. efleossLl OLHSHS QL (bDES 618 eTEITLS)
(@) ,__% O, (@) r=fo. 0, (@ ,_v(%y) @ _ocov(xy)
cov (x,y) o, 0, o,
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ICT CORNER
CORRELATION ANALYSIS

Steps:

STATS IN YOUR PALM

This activity is to calculate
Correlation Coefficient

| ... Corrslation Coefficient
o Cale
L4 " . Hiox Softwases Pt L

« This is an android app activity. Open the browser and type the URL given (or) scan the QR code. (Or)

search for “Correlation Coefficient” in google play store.

o (i) Install the app and open the app, (ii) To calculate Correlation Co-efficient in put the the values of
X and Y in the given box (iii) Then click “CALCULATE” we will get the result.

Correlation Coefficient

Calc
HIOX Softwares Pvt Ltd

Education

UNINSTALL OPEN

Contains ads

At M.,

Calculate w

Actas nae

Calculate w
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(1) X @etr Bzmer Y Beir 2_LemagnLiy Can®
(2) Y 8ebr bgner X et 2_LemadnLiy Can®
@ueoor GG anyenLw 2 Lemesniiy CanBaemn@h. Shermed ewmsll LIqLILIGUT &6

&HMBHSLILLL @ LPHemesHE D 6(H 2 L eTASTLITL FTUTLenL & CaihesbhsHs Geustor®BiD.

&Ml Y pewLeumeusn@ X WwLGWL snmevoid erevfled X Qeor Wanenm Y eredin @G 6@b
o _LemeanLiy CanB SmesELo.

5.3.1 ereflu GriGam (¢ 2 L erasnLiL: (Sevflgalwe (wenm)
erefli GrIGCaM_(B 2 _LeTasnLiLy &b euensLL(BLD.
X @etr bgnet Y @6t 2 L TOSMLTLS CHMLIq 60T 6ILIME 6ulq.6uLD

@seor seoTUN(B ¥ =a + b X @hi@ ‘@’ wohmib ‘b’ eredtuent aSKlwing ommleSi&er. Sieumnenn
2 _LeT OBNLILSHES(R&ESET eTedin) SHemLGUMD. ‘@’ eteotugl Y eeu Bsgieon® (Crr Casnl
siFems aeu B Yeerfl). sipmeugl, E(Y|X = 0). X @ueng aidsfléen aunps srmefluns Yuyb
aiglafleadng). D ereotug CrHIGsMLlg e Fmiile).

(X, Y) ereotugl (x,y), i =1, 2, ..., eTenib 1 Eeme00T 2_MILILSHETTED JeMSHSLILGBLD 6T6vfled,
Guh&etorL. 2 LeTasTLiyd GamlenL Semwliug erediug ‘@ ‘b’ eredruereupnileor wHLSTL (B
w&I&eTTer d, b TEOTLENSS SMeTuTLEmSL OLMNISSSTSD. SSHemawl wHISLG wHliyser
S1p&E&H6E00TL. SEILOMEDTTRISENETS 61&Mevor(® S LILBSeoTm6DT.

i) VX @aunnindenL Guiwimeor gLy CniGsnLners snibhssns s Eeustor(BLD.
ii) Yewp ‘¢’ Q@b FeumiY MBWNGLD.SiH60T FTNSI L FSUIOTSLD.

iii) NemLp ‘e’ Hlemevuwimeor GeuMILIML L 6TEmEUEMILIS E1&HT600TIY(HSHELD.
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Gogb, 2_L 601 O MLIL CaML(B 616U SieMLILGNH S (LPeoTLNSL L6dT6u[Heu60T LD Lo60THl6D
e&meren @euevor (HLD.

o &mjubpmsl wOMID sMiyewLw wiflsemers GOILNLL  ifle SenLeeuaflufed
&eoo1HEILBeuetor(Bo. Gaid wnpiser CrIsCam(BLe 6sTLILe Smeés Geustor(BLD.

o smiyenLw onm) smiunmLonm eupriinalemnL Gl mEHT Cam(Bs Ol mssGevetor(Bid.

o GCrIGsMi® 2 Ler QFMLIY eTeLenesELbBS WFILLSETTe WIHnwenLADE. S&
2 _LemesnLiy CrrCasm enLwb (weirermledli wglliysemnemyd auflgib urdsSns.

GrirGanLiger agbemwLOUTHSSL (Line of best fit) eredTUg 60T QWLIT(HET
Gomanmlw sigoyoneot (ii) eoruig, Y womplub samsflu Georn® FweumiiiL wmmlwimsey,

E(Y|X=x) = a + bx eTedlUSN&HELD SiemLoW|LD. ©_L 60T OSTLILLI UGLiumiieNed, Gmi & GasmLLq 601
6&bemll UMHSSD H60oTB, AHeoT cpeuld X Qedr 15g), Y Qeor 2 L6t OSMLILS CamiemL
siemlIUGsH (WeHHW GBl&ECasmem@L. CrIsEHMLIGeT QFDemL OUNHSHD HTenIDGELITS),
emyng wirlwrer X et 6fi&ss IS ErEGHDU, &Mihs wiBlwiner Y & sneoib wdlliyserfled
gDUGL Nemlpsemens &ennés SuIILD.

E(Y|X=x) = a +bx eTédID 2_L 60T OSMLITLE FLOTUNLM60TE d, b er6dTm Lonm&erfledT LIsLEeum)
LHISEEHES QB CHICHTLH GOBLUSMS SiemwsHADSH. a, b SpSweupmer SIS B
wHlsHemens sHeorLBibgd Y et wHllenussneoor CrICHTL(BEF 6FDemWLL  OUMIHSHSLID
SIemW&HSLILBED ).

5.4 155dm euisswenn

epLbumeunenT Hlemevserfled sre) LeTaflemer 6CT CHiIGamiqe) aLTHHHeUSLenen (SiHs
&L (Bmeilertemip) i@ piflemeuls @mevor® L& eEnsHd SenL Guiwjerar OASTLTLITET AeusuGeaum)
Cansmemens asmeoor® eleTsslLBEDS. asmeug @ Caninemearsd CainHesBeHG&SLELTS,
dlev yemeflaenr 216C&MiIGNE OHHSsWLISEeD, o YsTeflaer 16CaMlnE&S 6sTenevellgiD
Siemwd. Spleuneny 245CsMB  FDHe UNHSS0wTeor CHICHTLT SiL6VS ELITIHSSLOM6EDT
CriI&BaMg ebemevlLT 6T60TS SiloneuflsHe Suwieons).

Hemwpserfledr euf&smiserfler s (Bse0 1SS Gemmeunersns S maeE&LEUns 2 LeTesmLL
Gan( fmbg eunmsHFHwTer GHMLMEGWL. SibHleneoulsd fnbhg UM Hw0Teor GrHIGHMemLL
UGBS &) eui daemm LweTLBRHMDE. SHvorLMWLILL L ST6Y&HEH&HES FMbd OLINHSHSLOMEoT
CrIGamLenL, 6eueleunh Sre) LaTaflsa@ CrIGCasMinE&D 2 6Ter a5hG58 ellevsshiserler
Ul &amiseafer s Bae dniowns Sménn WEAN auTéHs (Wwenpulled seoorésaELLILBEDE.

5.4.1 558m) euiés (pemm

a, b eepIb Q&WR&&afleT WwHlenulauD, Wedn euiéss wenpuled S eresorserfler
65 FHlwingriisearfler (Llems SH6VEVEI &6MD) 6UI H&hi&6r60T Sn(BSH6L FMIOLD HSSLILGEDE. | Sheus
sreailed, setorLmlwiucL y, HIHESLD, HUITG wéHliumeor y, eTetTUSMH G 2_6Ter eSS wnsid e,
eredT) GMUILILGHADE). SiFneug) e, =y 9., i=1,2,..., n B&AMN auTéH & (Wewmulleh, SpéeesorL eurm)
8w Hlubgenersemen [Hlemme) QFILIEUSHET Cpevld a,b Sp&lwieumniledt SIS emerLl GILMEVITLD.
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o seoorLOwiLlL y wHNIDHGWD, wHIN G wHluner j ereausnHEGLL SemLuleeTer

eNsSunsrisefledn snBse0 L,FALLTGD SisTeus) Z(yi -7,)=0.

i=1

« sunfler euisshisefler s, WEAM wHlemul OUDMBSSD. iSTeus)
E(a,b)=>Y (», -7, ) erebrmy WEAMILOLD
i=1

54.2 2 L6 FMLIYE FoeTUmhéBasmb LNHSSIHed

erefl o L eresmLiy CriIsGaM (B& aweotun® y = a + b x @ed 2_sitem a,b Qed1 LHUT(B
lysener (x,,y,), (x,,0,), - (X,y ) 60D OSMBHSUULL FHT6HEWeTd Q\HT6TON(H SHLDé&H600TL
FLo6OTLIML 19607 LBEAMILD L HILILSHEDETS SHTETITLSEIT CLOEILD EILMEVLD.

n ererflw GrIGHM.(B 2 LTSN 6l 6D
A \2
E(a,b)=) (3~ )
= Y y =atbzte
signeug, E(a b)=i( —a—bx )2 Semip o
I3} &, ’ - Vi i) - o L etresnLiy Gan(®

,\\> 9,=a+bzx;

@@ Vi = a + bx, eredtugl, OHMBHSULLL X, LSS

o . . 1
2_flw T HIuUNT&HSLD LSLILTGSLD. BT Bb5 WHL]

THTUMTHGSL WHIL )A/i, &60oTLHIWILLLL. S y, &2 OhGhid SmaeeGung Sieummler
e Hwnsd &6y Gemmeuns &G Ld. ereor@eu ellSHwine HHLIL&eT a,b 28& smevorLSledHHal
eumpeord. Goeud E(a,b) Beor ellsHwunshiseprsSlenLGuwner eulsHsmsefler & (BHed
) WB&Amolons e AHeN®HE a,b saefletr erHILMTEHGLD HILILSEmETL! GILIMEVLD. )

E(a,b) 2 a gl OUNBHSGID, b LU OUNBHSSID eUemSWIL B, SN6mS L, FSUISHSIL 60T FLOEOTUML TEHES,
B FweTun(BHeme &p&H&evorLeumm] eLmEGDLD.

0E(a,b) \

_— =) ,—a—bx,)=0
v 2 (v —a=bx)

OE@D) _ 53 . (y,—a—bx)=0
ob i=1

SeunniledmHa!

na+ bzn: X = zn: b2
i=1 i=1

a) x,+bY xX = xy, er6din FoeTUN eLLI OLDIEAGDILD.

i=1 i=1 i=1

@ &sweTUN(B &, Buwiebflemed FLoeoTUM(B&6IT g  SNWWP&HEHLILBETDEDT.
@&seTUNB&6M60T ST 6meUdHSTEouTUSHE0T eLP6Vd, a,b eredtueummiledt HISL G wHHlysermer a, b

o a=y-bx,p=li=L  eredusn@Lp.
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b @bt &HISEB Hireor b eTEOTLIS VI6ITEIT LG SILLD, OST&SSLD, X,y @eupmin&lemL Guiwemer
~ Cov(X,Y)

§6W600T LOMMILIML L 6T6MEULITS HeMDHS(FLILIENSE SHT600TeVND. 6TeoTEel, ems b =
eTeoTMID GWILIIL6VMLD. V(X)

Gueib, GeumunmLeremer V(x) ereotug wrdHdl GeumumiLeremeuwing apLilleor,
Vix) = %i(xi—y_cz) aeorm SiHHwmud 1 v GOHIILLIU L enslCureTn Sm&Hs
@sus&mcgm. .

sipHwumub 4 Q0 2 etememsHBuUTED, QLGS 6&H(Remell LWeTUGSHS &meoor

(B6u600T(BEILDEOTMITED,
~ SD(Y) . . . .
b= 6T60TM)| &600T&H L B 6ue6vor(HLD.
gpan T

2 L 6T SN FoedTUm emL Ll LWeTLGSSILCUTE &[S Eeuetorig wien el

1. o LemeanLiysswerUn(B, @oLmeseEbdsd® SenLGuyeter  eFmLfemu  WLGHEGW
eeuefllLBSHID. SieMSLILWLIETLBSSHIEUSHTED, SHMT6vord WHMID elemerey LDHMlWI Syplilemeul
LweTu(B &S elendsd eum Suwieons).

2. 2 LeTegMLIyS Fwetun(BHemerll OUMhsHd Sierele), asMBHSUULL 61§55 WHLILHEHHE
iU (PeiTeoTided  BHNetoTUSDH& BFFoemunBsHer UweTuBSSLILBSHeTmeor.  &eoT
cpeud, @emL&sevoflly (Interpolation) e&weusnHE WLLEGCL @&sweTUT(BSHEmENTL
® LweTU(BS5SGeuetor(ho.  Geuefl&sevoflly  (Extrapolation) esleusm@® @&sweotUn(BsS6T ®
OUMTHSSLONEOTHTE QHEHSTE.

ThSHSSHML(b 5.1
n=7,y x=113, > x=1983, D y,=182 wpmid Y x,y,=3186 erevfleb X @er 551 Y Ger
i=1 i=1 i=1 i=1
9 L 60T OBMLITL FoeoTUn(h &HTe0oTs.

Siey:
X 8ebr baneoT Y @601 2_L 60T SHMTLITL] FLOEOTUITLIQ.60T 62lq 6ULD
Y=a+bx (1)

eredTLIEOT (1B Lonmileflser. @eummlett o FILIL s emen asTB S SLILL(BeTer onSlifl HreyserfleSlh g
Buweb flemevg FeTUN(B&emar LIETLBSE SetorsELLILBEDE).

Buwed hlemev FLoeoTLIM(H&ET

na+bzn:xizzn:yi (2)
i=1 i=1

aixﬁbixf =Zn:xiyi (3)
i=1 i=1 i=1
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Gaemeuwinent FlLLsemen (2), (3) sweotLnBaefled UNTHulL mHo&sE SHemLLiug)

7a+113b =182
113 a+ 1983 b =3186
(4) x 113 = 791 a + 12769 b = 20566

(5) x7=791a+ 13881 b = 22302
= ) (-)

-1112 b =-1736
1
=b= —736 =1.56
1112
b=156

b =1.56 erevt (4) @60 NTHUIL BHLO&HE SHemLLILE
7a+ 113 x1.56 =182
7a+176.28 =182
7a=182-176.28

=5.72
a=0.82

5. X @eébr bgneot Y @edr 2_L 60T OSMLITLY &weotun(®
Y=a+bX
Y=0.82+156X

TbSHSSHML(b 5.2

(4)
(5)

uevofl CHIIPLD SiHedT OFSMLIUeDLW 2 pusHD (ev@Gsefled) esmBHsLILL(BeTerng).
B&dmieuiss pemmuled ¥ =a+bx eredtm Gmi GaML(B FLOETUML ML QLMIHSHEIS.

uevofl GrpILd 36 | 48 | 7.2 6.9

10.7

6.1

7.9 9.5 5.4

o HusH (ov@sefle) | 93 | 102 | 115 | 12

18.6

13.2

10.8 | 22.7 | 12.7

Siey:
Criéd GaHMLIq 60T FLOEOTUIML LY 60T 6l LD

Y =a+bx

@i, g, b etedtueuDM6dT AL B LoFLILiEeT, EAM) euTSHS (Penmulsh HevorésaILLILI(BEleoTmenT
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. ni‘xiyi _(ixi Xiyi )
i=1 i=1

S16V6VE), b =

2
n 7
25| 2
n) x X
i=1 i=1

Q&MB&SLILLL FILILSHEBSHE, =9 6160 6T(BSHS&H6HT600T(B HevoTSHH (B 5.

uesofl GBI x, | 2 Pusd (se0&seme) y, x? Xy,
3.6 9.3 12.96 33.48
4.8 10.2 23.04 48.96
7.2 11.5 51.84 82.8
6.9 12 47.61 82.8
10.7 18.6 114.49 199.02
6.1 13.2 37.21 80.52
7.9 10.8 62.41 85.32
9.5 22.7 90.25 215.65
5.4 12.7 29.16 66.42
9 9 9 9
Y x, =621 Y v =121 Y x} = 468.97 Y Xy, = 894.97
i1 =1 =l =l

a,b SpAweuHNledT HLILSH6T ELp&s600TL UMM &600T&SILLILIB S 6OTM6DT.

erGeurey, LMBSSLILL L ChIGsn g6 sweun® ¥ =3.19+1.48x

; _ (9x894.97)~(62.1x121)

(9x468.97)— (62.1)°

8054.73-7514

4220.73-3856.41

540.73
364.32

A

b=1.48.

121 62.1

G=———|1.48x=
9 ( 9

=13.40 - 10.21
a=3.19

|

Y eumb wdliyser x Qedr 6fi&a erebemevdar (3.6, 10.7) eTeiTUSHGET SI6MLOWLD 6T6OTLIEDSE

&6U60{l5H5.
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X @ebr 155 siemowjid Y et Griflw o L 6T OSMLITLE FLo6oTUmLIq60T SILINLB 6ulg 6uLD
Y =a+bx erétre
wHUTBHemans FoeoTUMIqe) THulL, a = )7—1;)? 6T60TS HlemLSHGSLID.

Un&, 2 L 60T OSMLITLF FoeoTLmB 6T

6TEOTLISHTSH SH6MLOW|LD.

@Heflmha X Qe 58 Semwwb Y&er Grilw o Lemasmiyg Fweruniiqed, &miley
b eyeeyb, saneflaer (X,7) eredim Letaflaem auflF6s60aISI0Ng: SeDDaInSHS STeeid. S|
SHWISOSHTEWEV6Y 6L1.6) &600f15HSHFl6v 2_aiter miLie— LsTer] CHIT&HEHM(H 6l 6uSHemS SHH HLILEMS
SIMW6MD. 2 _L 60T SHTLIUSHS l;, sgnefleer (X,)V) Q&mB&sLIulHHeTe, 2 _LaTasTLiLs
FLOOTUML 6L SiemlILsSN & GomaevorL. eXlFlemwill LweTUB SHHEH SHM6TETEVNLD.

Ufley 5.3 e gamlwemeruy S erafll o LeTOSTLIYEF Fweotun(BaEHem bLLemnds
60T [(HHHCOND. seuDrInG & CeaumiGaunner 2 L 6T OSMTLILSAS(R&S6T SBLLEDSWD
SO Ber@ermbd. X Beir 158 Siemiowjd Y@eor Coifll 2 L eTOSNLTLS s(Qemeu b, eTedrmib
SNLNGHCmLD.

283 &MHdHEIGEHL6T, XQer & Semwwb Y®er Goiflw o Lerasniiysd swerun®
SIDILILSHESTET QFDEDOLIOLTHSHSD X =C+b,,y H5 BHEHSD

1 & _
;;xiyi —Xy
l C 2_—2
ng,yi y

gmie) Yererfl eulq6u& weotun(s, X-x= by (=) ap&ld.

[G]ATE) é:f_bXYJ_’, byy =

Gued &mied wifsnevfledr @LBmeneul LWTUBSHSHID 2L TOSTLTLSESH(Q

SDX) , _ . SDXY)

“opy T SD(XY)

5.5 2 L e asnLiL&61&(Qeer LIeorL|&eT

1. QLBMEYSHE&(QEUTEITS 2 L 60T OSMLILSESH(Q&HSET60T OLHSESGS SIS S GLD.

Fyy :\]bXYXbYX

2. @ 2 L& QFNLILS6&(R&SEHD CT wrdlifluner Gnlemws &My bmeHe Geustor(BLD.
FMTEUGH MU LOlemd SiVeVg GewDWNsd é&seond. (r @eor WwHY SeooTsSI L 60T
215H& GOIUILL GMlemw &L Geuetor(hLd)

3. 8@ 2 L6 6FMLALS 660 eeremmeil. SiFlsons SmbaTe), LHeDTeTn seTemnei s
&OMEUTES S([HESLD.

4. @LBDeYs spaller Gl 2 L 6T 65MLILS & eile GHCWN® &5 HeHELD.

eT60Tm)] GUILNILLILGLD.
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5. 2 L6 6BNLILS Qspseafler el (B sTnsdl QLBDeysd asemey el auflwugsnsGeur
Sieev g FOLNSEEUT [HSHSLD.

SiGMeUg w > Ty

6. 2 LT QBNLILS €&H(R5&H6T Sl IHDSSHTE UMHSHSILGBEUSINE) 0TI VS
LIDHMSSTEL LIMTHSHSBLILIHBLD.

©_L 60T OFMLITL FLOGOTLITLLG.60T LI6TOTL|&6iT

1. r=0, erevfled OMH&HEBSHSH ML B QL(BMEY ebemen 2 L 60T OIBMLITLIS CHM(B&H6T 660TMIS
E1&HMEOTM) Q&MHIGSSHTSH SHHGLD.

2. r£1, erenfleb @ 2 LeTOBMLILSCHM(BEHEBLD 660TMIL 60T 660TM)] E6METTTUILD 16DV E6m6voT
GanBaoemne HSHSLD.

m, —m,

1+mm,

3. 8@ 2 LetesnLiLsCan@aensdlen, G o erer Gamevond 6 =tan™ [ ] i@ m,

m, eredtLIeoT ((PemmBW Y Beir igmeor X @edr 2_L 6T OSTLILS Can® wpmid X edr gmeor Y
@601 2_L et QBTLILS CanB Spdweunmedr SMiLIEYS6T S @&LD.

4. @@ 2 L 6sMLIYS CanBoensde Qe B 2 _drer Gsmevord, &b nnl&sehése QenL Gw
2 _eiem MIHSHSHSLD SieTemeud ST BEHMEI.

5. o LeiT 6BMLILS Gan@ser (X, Y) etedim Lemefuied Ql6ul 1qé 1&M6T@mBLID.

ThSHSSHM (b 5.3

HetTeuhld HTEYHEHSHEG Y Q6ir Wsnerr X Qedr 2 _LeTaHMLTY Foetur(Bsemer X, Y @eor
grnar] eflevss (Wwemmuled &evuTSHE(BS.

X 12 14 15 14 18 17
y 42 40 45 47 39 45

X =25 erevfled Y et oFllemLd SHevordhdl (B .

Siey:

X, u =x-15 u? Y v, =y, —43 v? uyv,
12 -3 9 42 -1 1 3
14 -1 1 40 -3 9 3
15 -0 0 45 2 4 0
14 -1 1 47 4 16 -4
18 3 9 39 -4 16 -12
17 2 4 45 2 4 4

Qwnssb | 90 0 24 258 0 50 6

}:ix,. 6:%:15
pan
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258

6
=V /5=20_43
v Zly -

V @6t 155 siemwwb U et o LetasnLiysd Can® Siemwlusn@ Spéseesoreumm)
&S00S S LILBEDE.

n;uivi - ZMini 6(—6)

i=1 i=l1 — —
6x50

2
n n
2
”E v, = E v,
i=1 i=1

uv

21 =u— l;UV v=0
V @eir 155 siemww|b U Qeir 2_LerasnLiysd Gan®, U = Z;UV vta=—0.12v
Y @et7 58 siemwowb X Qedr 2_LerasnLiyd Gan®, (Y-43) = -0.25(x-15)
x = 25 areuflev, y — 43 = -0.25 (25-15)

y=40.5

wsAw Uiy X, Y w aeuser @eeme erefled GuBa @MUid L wemm Weeyb
slqeoroneotdl.  Goeyib bYX wLHNID HevorsHBeUSHES iHles CrIb CoHemeulL@Bo. LNedTeurpD
euMULILT® cpeuld S&HemenT eraflemlowlng S&FUILIeVNLD.

@ nzxiyi_zxizyi @
byx — i=1 i=1 1:12
anf —(in)
i=1 i=1
nzxiyi _zxizyi
i-1 i=l =1
2
”Zyiz _(Z)’ij
i=1 i=1

bXY =

ThSHSHM b 5.4

WedTeu@ld sreyser Swibdrb SuisGueufledt signueud wHNID OFLSDeT HLIST emL
50 glevor(Bsafledmha 2 Husd esLWiu@BD [Hebe LNShk&eTer ereooreoofl&Hens  EO6ILD

Q&M SHSLILIL(B6Tens).
BuwsGueur 1 2 3 4 5 6 7 8
sigmueud (X) 8 11 7 10 12 5 4 6
wHISE (Y) 11 30 25 44 38 25 20 27

2 L 60T OHMLITL| FLo6TLIMN(B&6m6S &HMetors. Co@ib SismiLeud X = 15 ereor @HéH&SLD QL&)
wHIT emL (V) 0& sevoébd(Bs.
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Siey:

%, Y XY, x; Y

8 11 88 64 121

11 30 330 121 900

7 25 175 49 625
10 44 440 100 1936
12 38 456 144 1444

25 125 25 625

20 80 16 400

27 162 36 729
QUONSEID 63 220 1856 555 6780

X @ebr 155 Y @601 2_L 60T OFMLIL &oeotun(®

f’—y = by, (x )?)
Zn:xi
x=-= 63 =7.875
n
Zyi
y=- =%=27.5
@ " @

Guonseoi. @resor® sunsflseEnd (X, Y) 550 SLsHed SBLUSTe eraflemiowinss
&600TSHEIL [HTID b, 6T60TM GUMLLILIML6ML. LILI6OTLI(B SHSHE0MLD.

n n n
DRESEDRDW?
i=1 i=1 i=1

bYX - n n 2
i3 —(le)
i=1 i=1
_ 8x1856—63x220
8x555-63x63
1484813860
4440-3969
_988
471
b,, =2.098

X 8et1 1BsMe0T Y Q60T 2_L 60T O\SHMLITL FLoe0TUNH
Y-y= by (x—X)

Y- 27.5 = 2.098 (x - 7.875)
Y- 27.5=2.098 x - 16.52
Y = 2.098x + 10.98
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X = 15 erevfled

2.098 x 15 +10.98
31.47 + 10.98
=42.45

Y=
Y=

Y @6t bgmeor X Qedr 2_L eOTOSMLILF &oeorun(h
X_J_C:bXY(y_y)

n n n
DRESEDENW?
i=1 i=1 i=1

bXY - n n 2
Tr-(E
8x1856— 63 %220

" 8x6780—220x220
14848 —13860
~ 54240 — 48400
988
" 5840
by, =0.169

Y @67 158 Siemwowb X Qedr & L TOSTLILE FLoedTun(B,
X - 7.875=0.169 (y - 27.5) ®

X -7.875=0.169y - 0.169 x 27.5
X =0.169y + 3.2275

ThSHSSHM (b 5.5

&l eumiiiy (wewpuied CaibHeasBSSLILLL 5 nevoral] &erfledr LieTefluiiied LoHmID &e600méd
ugledlwed FlLieLetors6i LleoTeUIHLOMM).

yeerfluilutev 85 60 73 40 90

H60015HE LSl efliied 93 75 65 50 80

B 2_Leéir OFNLIL CHNBHemend HMe0TH.
Siey
Brevor(h 2L 6T OBLITL GamB et
(i) X @etr Bgmer Y Q6dr 2_L 60T FLO60TLNH
Y-y= b,y (x -X)

(ii) Y @ebr hgneor X edr 2_L e0TOSNLIL FLo6OTUN(H

X_D_Cszy(y_y)
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ui=xi—A vi=xi—B , ,
X Ve L7, u; Ve
=X, - 60 =x,-75
85 93 25 18 450 625 324
60 A |75 0 0 0 0 0
73 65 13 -10 -130 169 100
40 50 -20 =25 500 400 625
90 80 30 5 150 900 25
Total 348 363 48 12 970 2094 1074
25 g4
x=-2 _=""=69.6
n
D,
g i3
n 5

snnsflsen X, ¥ (R eTetursem Sieven. Gend smeyserfledr wHlliser eflil eresorsenns

o eiteng). eTeoTBeu x, y Q6i1 S FHlHemen Bai6y OFILIG LN6OTEOTT HETUISHEMS S &SHEVNLD.

X 8etr 1bsneoT Y et 2_L 6T 0\&MLITY Cuné@ swedtun®

Y-7=by (x—X)

b, H600I&HSE[BSH6L

n n n
"Z uy; — Z”izvi
i=1 i=1 =l

2
n n
i3 ($0)
i=1 i=1

_5x970-48x9(~12)
5%2094 — (48)

by, =b

vx — Y%u

4850 + 576
10470 - 2304

= ﬂ =0.664

8126
by, =b,, =0.664
Y - 72.6 = 0.664 (x — 69.6)
Y - 72.6 = 0.64x - 46.214
Y = 0.664x + 26.386
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Y @61 igneor X Qedr 2_L TSN &oeotun®

b, ®H6T0HH([BSH0

ThSHSHM (b 5.6

Siey:

)/\(_E:bXY(y_y)

n n n
v, = U )Y,
i=l i=l i=1
Vv 2
n n
2vi-| 2
ny v v,
i=1 i=1

~ 5%x970-48x(-12)
5x1074 —(~12)?

by, =b,

48504576 5426
5370—144 5226

by, = 1.038
69.6 = 1.038 (y — 72.6)
69.6 = 1.038y - 75.359

A

X=1.038y - 5.759

Y=-15X+7,00pmib X =0.6 Y + 97 2_601 6fleDL&H&M60T HNTCO0HEMS oM.

X @etr BgnenT Y it &_L TOSTLIL &R by, = 1.5

Y @etr bgneor X et 2_L 60T OSMLIY Q& b, = 0.6

asMG&sIULL Sreor® 2 LerasnLiy Canlbassmear sreie aCsHenib Nemwp 2 stensn?

Br6v01(H 2_L OTOSTLITL| 618 (108 8EBLD 6l6ueGaum) &l e\ mevorBeTens). &8l (LT esorLIMLT@LD.

eTaoTB6u OBMBSHBULLL FoTUT(B&ET & L eTaFHNLIL CoHmB 6T S1606.

TbSSHSSHM (b 5.7

grnatfl FLL ellevdsid
Ganglenio ellemenssed (H.8/n &IT S160S) 10 8
&QUMEsOT(B LDEMLD Siee) (618.L5) 8 2

®LBmeYs as(R 0.5

emLp Si6TeY 9 AF.L5 & BBEHGD CUNE ENenETEFNeVSH HITCTOTS.

Siey:

6XlemenE&emev, SMITLIET6N LOMI) Y 6T60TEULD; LOEWLY SHET6m6Y, FMTLI6ML LI oM X 6T60T6YLD GSMISH&H6YLD.

X 8et1 1BsMe0T Y Q60T 2_L 60T O\SHMLITL FLoe0TUNH

12810 euGLIY Leerfludiuied

- SD(Y)
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X=8, SD(X)=2,5=10, SD(Y) =8 0.5

s Txy =

Y-10= 0.5><§ (x-8)
=2 (x-28)
x =9, ereofléd
Y-10=2(9-38)
Y=2+10
= 12 &8 (R F8IT SIVHDS)
DL Siemey 9 AF.L5 s BB Cung elemenésed 12 &.8 (b FHIT AVHDS)

ThSHSSHM (b 5.8

50 LoMeTOTEUT &6 EBMETOTL. 6([H EUGLILN6) Bevtrd@LiLgledluied wdlliaesor (V) Qedr Wameor
Yemerfluflwieb o dHlieievorevoflent (X) 2L eoTagmLiL &weorun(B 3Y - 5X + 180 = 0. 600185 & LU exlwieSleor
sgnsifl  wdlewetor 50 wHMID Yemaflwedledr MMM LeTemeY,  SHevorSH& LUl eflwieSleot
LOTMUTL L eTemeuenwi Guimev ;—2 DLMBISTGSWD. Y @60t ommuml L ememen 25 erevfled LemerfluiluwieSleor
snn&l, & UL hi&eEhs& BemL GuieTer QL (BM6YsS 618 (LQ6MEULLLD &T600Ts.

Siey:
Y @etr 8gmeor X Qetr 2_LedrasnLy Gunég Gan@ 3Y — 5X + 180 =0

16
7 =50, VOO =2 V), wbud V(Y) = 25

ereufled (i) X, (ii) 7, &I &revor GeuevorBLD.
(i) X emwl HevoTSHHIL6V:
8w 2 L6 6MLILS CanBser shdHa& Lerearfl X, ¥
S X, Y Sheorg) o L6t 6Ly Gan® 3Y - 5X + 180 = 0 @61 15&) SiemLowib.
3y -5x+180=0
3(50)-5x +180=0

5% =—180-150
=-330
xz—_330 =66
-5
¥ =66

(ii) QLBDEYH6\&H(26N6mEnTS &H600TSHEIL 6V
3Y-5X+180=0
-5X =-180-3Y
X=36+0.6Y
by =0.6

155 9 | TOFMLIY UGLumiey —————

‘ ‘ 05_12th_Statistics_TM_Unit_5.indd 155 @ 07-12-2021 21:15:25‘ ‘



(1) @eb Uipluii

ThSSHSSHM (b 5.9
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0.6=, SDX)
T SD(Y)
. 0.6x SD(Y)
T SD(X)
) V(Y)
r2, = 0.36 x D

(1)

V(Y) = 25 ereor e&nB&sLUL(BeTens)

16
V(X)= o V(Y)

= E>< 25
25

V(X) =16

, 0.36x25
Ty = 16

0.36x25
rXY = 16 =0.75

9
B 2 LarasnLiysCanBaefler as(p&58&6T by, =% LOHMILD byy :% ereufley, 1, Seor

LI SHMevors

Siey:

RLEBDEYS &Y T, =1 (bYX) (bXY)

1 22 = J0375 =0.6124

Y6 20

2 _L 60T OB 6&(R&SHET b, LopMID b, ., ST6tor GG Wlemswins SmUUsTeD r LOenSWITESLD.

s X wohmib Y 66 SeoLCuw CriflenL L(Bmey 2_emang.

ThSHSSHML (b 510

8

by = 7 pmd by =

5 SLEBDeysH
—— . erevfled r @e0r OHI 2L 60T

6

]

esgeler  @miwyb

CIBTLITL|&618(1pexleor

SO eTmne:Gey mHSHESLD .

Iy =% (byx) (bXY)

156
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= 2853 2 20— o.9759,
7 6 21

2 L 60T OBMLIY 6&6(R&&6T b, HMID b,, &ewD 6retoreooms GLUUSTE © QI &6nMm
erevoreoTSLD. X oHMID Yé6& ewL G erdliflemL 6L (Bmey 2_6Terg.

5.6 @LonalhGD 2 LT OFTLILSGSD 2 6Tem GeumLmbaer

QL Bmey

9 | 60T QBMLITL

QLBMEY 6TETLISI, SIS SHE0TEWLOEMILIL|LD,
6ThS SeMEYSHE GSMLIemLL QUDMIeTENE)
TETLEMSWILD GSMISHSLD.

2 L6 O MLl UGLILMLIEY 6redTLg Smiumm
wrlwrerg, &miyemLw  ombluler W&
aDUBGSEID ST&HSSemSL LDMIL SNMHOMESLD.
8&)| (wetraevoflliy s wILBH DG

QLODEYS O&HQEUTETSE  LSlens/ &6emm
erevfled, @@ LMMBEHHHMLEW Wews/
&M QL (B 2_6T6TS| 6T60TM)| Fon MEVITLD.

2 L6l QBHMLILSH6HWL lems erefled x &ed
anUBD QeIeeuT[H SiIvG SiFHsHILsSnHESLD,
ABHG 2 &hs y Qe sunsll siedliy b,
L. BCsHBUMD, 2 L OTaSTLILSHES (D
&M er6ufled x @60 erMLIBLD GEUARUTIH HEVS
sFsflis@d, SNGeHhs Qeor &rnsrl
&Ome) b, HGSL.

®wm wrglflenws x ereTeyd LHEODIIH
Lom&lflemiL y 6TeoTEULD 6T(H & IHE S TETETEVITLD.

SNIEO0IONS SHHSLUUBEUemS FTTUHM mml x
SH&HeYD, SMflonss SHSLILUGL SMFLemL W
wrfl y Sp&eyb aBH5HS e\sterer Geuevor(BLD.
wrl&sener IO eTBSHEISH OSTEToNSHn L M5

@z x, y @& &S wHllemul
OUDBBSGSLD. HBTEUI, 7'y =T

85 sw&5Ie  @mUudeene, b, b,
flweney  QeuelBGaum — efleTHsSHemSIWID
SieflsEledTment.

9 L OTOBHMLILIED LIeD6UEmSBEH6T 2_6Tenenr. Slemey erefll o L eorasnLiy, LeoGmiflu © L eor

LY, CrICasMLDHD 2 L 0TOSMLIL] ShGSLD

erefll 2 L eiTOBMLTLN6D, X &eir 168 Y, Y et X erenyib &b 2L sreisnLiiL Ghi&GanBaer

o _6IT6ITeDT.

CriCan (B 2 LemasnLiy Y =a + bX + e eredtugled X emang onr), Y &nimg o, a eTedtug)
Y eeu B5s16001(B, b eredtLg) &6, e eTeoTLg) LlemLp 2 MLl SpSLD.

o _LeTesMLTLé Can@Bemer eudlGu (X,Y) eseaid.

BEANIQUTSHS (WemmE6ILD , 6([H CHMLIG6T AIFLDEMLOLI ALITIHSSSHEMSLI EILIMEVILD.

B 2L TeasILILE Can([BSEBLD,lens 2160608 &M Sp&IeUDMIET TCHENID 65 GMlemi

L BGW LHMHEHESLD.

2 | TESMLTLI&EOS(R6N60T GMILILD, L (BmeYs Qs (eler GHID eTnmTeHGa SmHeEIb.
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uwinAser 5

]

. Ws&sfluner eflemLemwsd 6156y OFLIS:

1. &e00fl&560 HMID (et SiPleNSsaIsHGL aUflgID LweTUBeus)

otk

1) &_L 60T OSMLIL LGLUMiIe)Y &) QLBDE] UGLLMLIe)
@) wruUT’ @ uGLumiey FF) 2_L60T LommUML (B UGLiumiley
2. ereflu & LeTOFHMLIY UGLILMiley U6 SHLIL(BLD
o) 4 ) 3 )2 ) Gon@&HILLLeuniled &b Sedemev

3. Y=a+ bx eteorm Gmi Gan

1) Y @etr 16gmeor X 6o ) X @eét1 Bsment Y 601

@) X wHmid Y && QemLBw ) b @6t 158 a Qedr
4. o Ledr OMLIY swedtun(® X = a + by + e eV, b eTedTUS)

o) X @eir 15sneor Y Qei1 L (BDEYS 618D

) Y Qe isneor X et L (BDEYS 6185(1Q

8) X et 656 Y 607 2L 60T QBMLILS 618D

i) Y @601 6smeor X 60T 2_L 60T QSMLITLIS Q510

5. by, ereotug

® o) 1. SD(X) . SD(Y) @) SDX) . SD(Y)
SD(Y) SD(X) SD(Y) SD(X)
6. by, > 1 erefled b, ere0TLIG
) 1 ) 0 @) >1 ) < 1
7. 8dFled ?_7:6”53—5?) (x—%), rxygg—g()) eTEOTLIE)]
) by, ) by, @)r,, ) cov(X,Y)

8. 2 L6 6BMLILS 6&(penalll LweTu®sS __
1) cov(X, Y) &) SD(X) 8) QLGOS &Y
9. 2 L6 OBNLILS as(p6eXler snl (B FOMSIf ereoTLIZ)
) > 1yy 8p) = Ty 8)<ry,

10. 2_L 60T &ML UGSLUUMLIeY

&0 &600TEHEILGVILD.

2 L et OMLIY Can@® ererr SienwssLLBGEADE.

F) oMM UL (B& 618 (1Q

) < Ty

MMlsEhersdlenL G 2 _eTen &evoflgefluled OFTLITemL

SieflsHms).
31) @revor(B SeLevs BMHE& GomuLL ) & nmilser
&) cewpetrm) Lonmlser T) @eubniled ergib ebemen

11. 2 _en& Ganzpemevtuiedr (mental test) Shems eT6dTM) SeMLPSSLILIBLIGUT

3i) R.A. SLlleqr &) SIM&evL 60T LHMID E\SH6TL 60T

8) YipnedrerSlely &eVL 60T /F) A.L. 6lwered
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12. @LBWmeYs 61&(Q eTeiTUS) & L 0TOSTLIL&6\&R&s6 et _ SHSLD.
3) &.LB& sanaifl o) LBS&E sansf]
8) @emagangnaif] ) @eupmled &b Eevemen

13. 8 2 LeagnLiLsCanB a6 QETnISHasNeTN O18mH &GS eTeufled 1, eTeoTLg)
1) 0 o) +1 @) -1 FF) 2

14. 8 2 L eraSNLILSC& MBS EBLD 660TOMN(TH 62601 E6METTTLLLD 606V F) e evors CoHm(B&enTs
BmEs&LD erevfled Ty 6T60TLIG)

) 1y, =0 ) Tyy = +1 @)r,, =-1 ) Iy =% 1

15. & _Leéir O&MLIYS Can(Baenhsd SenLBGuw 2_sem BHMevorid

O 2) tan” (ﬂ}
1- mym, 1+ m, m,
@) tan™' (Mj ™) @euhmled ggib Sebemen
1+m, m,
16. b, eTeoTLIg)
SD(Y) SD(X)
3 — 7
) Ty SD(X) ) 1y SD(Y)
1
® ®) r,, SD(X) SD(Y) ) ®
YX
17. Y @eébr Bsneor X Qe 2_L 60T O\SHMLITLY FLo60TUNH
) Y=a+b,x+e B)Y=b, x+a+e
@) X=a+b,y+e m)d)X=b,y+ta+e

18. 21A/ = 0.605x + 351.58 eredim 2_L 60T Q&MY &werunliqed, X Qeor beneor Y Qedr 2 L 6o
QBMLITLS 61&(1Q

o) b, = 0.3025 ) by, = 0.605
&) b, =175.79 m) by, = 351.58
19. b, = 0.7 oMb ‘@’ = 8 eTevfled Y edr BFMevr X Beir 2L HTOSTLILE FLoedTLIn (B

2)Y=8+07X ) X=8+07Y
©)Y=07+8X F)X=07+8Y

20. 2_L 601 MLy Can(B&eT 616Ul s &TeTEhLD LeTer]
) (X, Y) 2) (X, Y) &) (0,0) m) (1, 1)
I1. péaetorL elemdsErdd (oo asmhHaafled) &nid elenLgms:

21. 2 L 60T OFMLTEmL 6UDTWIM).

22. ©_LeT eSMLI60r 6U6m&SBH6IT WIMem6U?
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23.
24.
25.

26.

III.

27.
28.
29.

30.

31.
32.
33.
34.

35.

36.
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Brevor(B 2L 60T OFHMLITL| SFLo6OTUMN(BEHEWET 6T(1R5I5.
B[ 2 L 60T OFMLITLIE 61855566 6T(8I85.

Y @etr 15gneor X Qet1 2_L 60T OSMLITLS 681 16 whHmIb X Qedr Ismeor Y &edr 2 L 6iT OSMLILS
618 4 eTevfleb QL(BMEYS C1& (LD SHTETOTS.

V(X) et onmun( 36, b, = 0.8, r,, = 0.5 erenfleb Y eor HILL 6fleuéaHd SHmevors.

Slps oL fleTnéSEHdHG (fed AFTHODTLTH6fleb ) sHmbsoner 6flewLHms:
euemTwIm): ereflw Goi CHM(B 2L 6dT ASMLIL HMID LIEDSTT 2 L 60T OSMTLTL.
Cmiié Can(@® HMID euener CHMLB 2L 6T ST — CeumLBGSHEIS.
Y @ebr 5gnenr X Q61 2 LedT OBHMLAY &F0OTUNB OHMID SuH60T Qi) FLo6OTUIN(H W6
ShEWIUHEDD 6T(LRFI5.
X @601 15gmevT Y 60T 2_L 60T QBMLITL FLo60TUN(B LoHMID S1560T BIe) FLOTLM(BSH6ET S SeuHemn
T(R&I5.
2 _L 6ot QBMLITLN60T eTemeuGUIEID CLPEOTM)| LIGTITL|SEMENT 6T (L0815
2 L 6ot QBMLTLN60T eTemauGUIEID CLPEOTM) LILIGOTLISEMET 6T(LD8I5.
LBDeDHGLD, 2 L 6T aFTLILINEG0 emL G 2_eTer cpetm GeumLn(B&emer 6T(LR5I5.
9 L 60T OHMLIY &LoeoTum(Ba&e6T X = 64 - 0.95y, Y = 7.25 — 0.95x ereufled QLBDES 615(1D
HeOUTHS (D 5.
8X - 10Y + 66 = 0, 40X - 18Y = 214 ere0rp 2_L 60T QFMLALY GHMign@& X womib Y eor
FonaflHemen &evoTHd (B,
X =90,y =70, b,, = 1.36, b, = 0.61 erevréeanBoHsUILLBeTeng. y = 50 arevflled X Qetr 105
giflwmeot HllemUS HMev0TSHEH (H 5.

37. 19607 6U(HLD BT6YHEHHG E(H 2L 60T OBMLIIL] FLOTLN(BHEMmET &600TdH& (B 5.
X 1 2 3 4 5
y 3 4 5 6

IV.

38.
39.
40.
41.

12810 euGLIY Leerfludiuied 160

X = 3.5 ereufled Y 6b1 &HlemUs HTE0oTS.

SlpsbaeturL elendsEhé@ eflifleuner eflewL S &:

2 L et QBMLTLN60r ListoTL & emen eXlifleuns er(pss.

2 L 60T OBMLIL UGLumieNeor Liwleotaemen eflifleuns er(p&is.

&L (B oHMID 2 L 60T AFMLTenL CeunuB581s.

QBME&SsILLL H&eucsefled(pha elaréssbd Sieflssalb. AsMTBHELILLL  SHT6YEEH&ST60T
erefl 2_Leor QFMLIY Can® aunpmasLILLB siHeSlmsHs ey = 3 wHnID 66Ul (B &g ®
= 2 ete01 HMevOLILBHMS. ¥ = a + bx erediD eugeXled 2 LT AFTLIY Can(B 2_(HeUTsHES.
a1FlefmpHg @’ wHNID V'EHE elenésb sieflssabn. X et wHiY 1 mhel 2656 Hsfl&HEL0D
eumps Y e ermu®d siflsifliy snetors. Coeib X eretug 2 S mhal 56& SidlsiflssHne Y
Betr 215l Hnetors. 26018 elemL 6w Hevoflseilwed (emmulled eXlens@s.
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42. 1568 euT&a(pemmen LWeTUBSHE Y &6t ismer X 601 2 L 60T OSMLITL| FoedTUn(® LoHmID X
Bet1 5smenT Y @edt 2L 60T OSMLIL FL06OTLN(B SpdWeuHemmé &Metors. wmmib Y = 16 ereufled
X @et1 LI HMTEO0TS.
X 10 12 13 17 18
y 5 6 7 9 13

Guaid &L(BMeY 61& (66T HLIEmLE SHT6ToTs.

43. YletTeuBLD Si L 6uemevor 8 wUTserleor euwig) (X) wpmib fevLnedls Boss Si(psso (Systolic
blood pressure) (Y) spdlweunemms &mBEDE.

euwg) (X) 56 42 60 50 54 49 39 45

888 sgssb (V) | 160 130 125 135 145 115 140 120

X @etr 5gneor Y @6t 2 L6t OBMLIY wndlflemwis eLMBSHSHIS Go@Id 60 euwg 2 6mL il
mpufletr @rHs A(RSSSMBEH SHEvTTHH B S.

44. n =5, Xx = 30, Xy = 40, Xxy = 214, Yx? =220, Zyz = 340 ereofled X = a + bY etedTm 6uIq.6l6D
Y @67 58 X @601 2_L 60T OSHMTLITL FLO6OT LM 6mL SHT600TS.

45. yererfluilwedeor sxnmaifl ogllieevor 80, oy midlevgdleor sanafl wlliaesor 50, LeTerfluilweSeor L
afless wFlleuetor 15 spradlevgdleor Sl eflevss wHlliauesor 10 wHMID QLBMEUsH 6181
0.4 et6vr OBMBSHSLILIL(B6Teng. SphidlendHled 60 FLIeILeTor ALMID omevoreuedT Lemarflufuiedled
QUMD L FILIEILIETOTEMDETTTE: SHIT6T0TS.

@ 46. YedTeuHID S L euemenTulled 7 sesorLmwiul’ L wHlI&eEnHES ellemerdgedeor sieney (X) Bgmeor ®
Hpéseafler 656i55HMG (Y) 2L 6T QSMLIL S6TUNH STetors.
elemenggedleor siamey (X) 16 15 11 27 39 22 20
Lgssafler ss6isid (Y) 24 25 34 40 35 20 23

47. 2_pusd X wpmib eunpefler ellemey Y Seunenmil upmi LGmey uGLLmileed femnL &Ll
eunm eXleuTrhi&ei LleoTeuIHLOMM).
X @etr ommun® = 36
9 L 60T OBMLITL &Lo6oTUIM(B&6iT
12X - 15Y +99 =0
60 X - 27 Y =321
(&) X wpmio Y @eor snnsif] iy snevors

(%) X opmid Y 60t QL(BMEYSHE5(LD SHT6T0TS.
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el emL &6
I 1.(2) 2.(8) 3. () 4. (rF) 5. ()
6. (/) 7. (1) 8.(8) 9. (=) 10. (&)
11. (@) 12. (24) 13. (&) 14. (FF) 15. (@)
16. (=) 17. (&) 18. (1) 19. (=) 20. (1)

IL 25) 7, = 8
26) SD(Y) = 3.75

IIL. 34) r,, = -0.95
35) X =13,Y=17
36) X = 62.8

37) Y @ebr bgneot X @edr 2_L 60T QSMLITY &weotun(® Y: X=Y-2
X @bt hgneor Y @601 ©_L 60T FHMLITY &oeotun® X: Y = X + 2
X =3.56re0fléb Y=15.5

IV. 41) (1) X @@ siv@ 18)555m60 Y 3 160& Si18)s[fleHE1b.
(2) X 3 siv@ &1 216 sf5560 Y 9 si0@& 6T H&ifléHEib.

® 42) (1) Y @e6br 158 X 2 L 6b1 O@MLIY &weorun® X =Y + 6, Y =16, X =22
(2) X @etr g Y @6t 2_L 601 O\HMLIY &weorun® Y = 0.89 X -2.59
3)b._=1,b_=0.87,r=0.93
xy yx
43) Y = 0.45 X + 111.53, euuwig) 60 pesor® e erevfled ¥ = 138.53.
44)a=164,b=-13
Y @61 igneor X edr 2_L et MLy dwetun® X = 16.4 - 1.3Y
45) X = 86 erevfleb Y = 60 syyridflevggled 60 oFllieetor UMILD omevoreu LieerflufuieSed 86
LD HILIEILIETOT GILIM)EUMIT.

46) Y=0.32 X + 21.84

47) (&1) X @evr sgnarfl = 13 wpmid Y edr sansifl = 17. () r = 0.6
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@refleor Weqi BluywnT&seled NDHs @I eifles LeTeaflulweonen. G Sieur
shews i HAMWT. SHensll LmeusSSCaGw GHIINGL (& &nmLbLIg UIT6OT
&600fles Smemeotl  OUDMIBHHSTT. Goeud ydhlweor  &Sevor(BLILIIgLILIS 60
preuons @mmHsd. 1891 e eqr eunefluiuwiedled seors (LSHeL (L 6w 60TeUIT
LLLSems GuelLesemenspsdledmhs eunmnd. taql senfllgsHdled SmouL
elemriudleorniy. Goaid Sigleb L&D FEUMBLD SHITLLG.6OTIT. SH60TTED HEUTHEML LI
SNI&ECHEMERSHGD FWHTW HlemesHGD OLMIHEIL HShHS eumiienL SieflSSHE!.
eunefluiwed wHMID SBUSLB eretoTeeT S SweuDMIET &(HSEIHEHSEHHE
BlawsEw LhisaflsSmedEnnT. 1896 wpged 1910 euenr Gwied fledy, (Yale Review) ereorm &sifled
Sy Arflwigmis ueoofl Yflbsm. Guoepid &HEMMIT eoTMIkI&ET, &606X [HlMIEUEDTHISET LDHMILD HEVEUTLPE)
Bineueniiger Gumestmeunmled ey FEUILGL6NT QFweLLLTT. Si6wflés  eunmeflued
TMSIN&S Hewevaurns UTNILICUDBHHSTT. 1947-60 el Heorg 80 eugl euwiFled Hlujwimiés
b&BISS 6D LODDHSI.

&NHMed GMHEHMenaHeT

» &SL(B ecusaller  BHSHBESET LLHMID  CEIHSMISEMEL
LfibgieleeTEneeD.

% eflemev OOHMID SieTEyHeTled 6(H &HMev Siamedled eMUBD LMHMS S 6T
sienelBD GNUIBHemard 5600158 (BE6D.

Srefleor Heqr
1867-1947

X/

<+ e el GG eetor LiTHH esibamiqul CengeneraenenL
LB &IE1BTeTEBSH6D.
% GOUIL(B 6T60uTEHEmEN 6L EUEMLOLILIFE) 2_6T6r eTeDemeVEHEmEN LfIh&I61SM6TEThSH60.

% TG eflewevsd GSMUILB eretorementl! Llb&IO\&T6TEnS60.

SNl &

SV (B eTevoTaET T6iTLS 6(H oMM Si6Lev& Q6 &(pelavsTen mserled, smeud, L b
31606V LDHM G 6T0TMHISHEMEIL OILITMISHS THLBLD LOMHMDHISHEneT SleTellL&dn lqll 6 (PLEDDIUITESLD.
85 WsLugeuens LIETUGSSLILBED LeTefluliied smellserfled 6eTmm@SLD.

&UWL(B eTetor eTedTLIE @B NHisefledr QSMGLILNed 2 6em MMl&efled 6B &Hmev
BemLeauefluled UG WLIHDHemS iemefll FADLILTS 6l EUEMSHSLILLL QIH STTFFILMGLD.
2 gngevorons, 2010 e umsHulenr elemevemws 2000 e SiFeT ellemevemwlll OUMTMISHE
Syrmuiu’Lg. @& eunmemmenIsHenn giglienu 2 eoorfeusdnH&L LweTulLgl. Coeid &8s

163 SDUSL (B erevoTH6IT

‘ ‘ 06_12th_Statistics_TM_Unit_6.indd 163 @ 07-12-2021 21:25:18‘ ‘



‘ _:D:D wvwv.tnsch@olbooks.in E_:D:. ‘

uevorefi&aLb LHMID Lievor Bpli Cunédleneor eleuarflé asmetonTHnE). 2 evoremLouley, ALIMIHETSTT
esweLTBsener MWD SetefLng CurssluB@dns, eaaerafled e OUTIHETTSTT
BlapeysememiLnil 6 (Wi feuBLLSH S, efleusm 2 nHusSH SMuIL (B eresorser,asmfled 2 LSS
GBI B eT6vOTSET LOHMILD Eu6TDIS \FWIHLIT([B&6T60T GMIUIL (B eTetoraem GUTEITD LIseUHemM 6T
Bandlés BeuetorquiBmesdng. Lew elgwner GHUIL(B eTetore@bhD 2 6Terenr. GLaID SieunHemmL
umn mevoTeui &HeT @UUNLG&Hleb dMd SHHSMNT H6IT.

6.1 &ML eretorsafleir euepIILIEmD LHMID SHHEIT LILIGITS6T

6.11 euemIwemm

GBS 6L 6tor 6T6dTLIE SBMeVd Lelwemioli wHMID LNTsnTesoflsenmed @ OSMLTLemL L
wl&erfled erpLBLD WMHDhi&HeneT QUILG SersGLD LaTerfluluish Sieremeuwim@Lo

omev@evneletr &SI, "G eretorevomments) Lisvalls QILIMBETTSTT & Lp60&6rl6h 62(H
SN L &TesHleb Si60608 HeMsHHleL erLIBLD LOMTHMSHEWS HeTeXlLSH8n1q.U 6([F 6T600T EIOILTED.

"6 SMIUIL(B 6Tev0TEvOIEOTE] 6(1H LOMMIUTed SieDEVSI D ASMGLIN6D 2_6iTem ABHTLTL|6WL LI
wrflsafld QB GSHUNLL sTHems g BLSHMmS Siebeg LOHM EISNeus 660TemMn
Sl LILeDL WM& 8Metor(®B erDUBLD MDD SHens Sienell(BGeusn@ 6ulgeuen&HSLILLL 65 LeTerfluiiuie
SieTemeu AGD" 6TeuT 6vlis6d (Spiegal) euemTUIMISSADMT.

frméevLeot HMID eserLedr (Crosodan and cowton) sieuiserfledr &@SHSILILILG, "@m'luﬁl'_G
ETEOUTHETTE0TS| 6 OFHMTGLITD 2 _6Tem QSHMLTLemL I Wifsefled erpU@BLD wrhHmrhisener SiemailL
6ILq 6U6MLOSHSHLILIL L SHEINGSLD.

® i & S & ®
dlev sieneyaflett marelleor GUrsemawd, Hm Sméshisemerub NTHlUeSSEeHSFm 19w Qb

QsTLGT GOUSL.G eThsEbs@&n ereor eLered efleufldbami.

6.1.2 LWeoTLm(bae6iT

GBS B erevoraerfledr LILBEUM) EUEDEBUITEDT LILIGITSEIT 6T60TLIGOT:

CILIMIHEMMTSM LI6TOT LI6T 61 6)&6iT

GSOUWLB eretordel  QOUMGBETTSTISHS 60T  GllgliemdU 2 _eDUTEUSHBMTE0T  (PSHEILOMEOT
smels@Ener eeTn. &8 Uetor WL FHsNHe LHMID Lot HLY &GemnsHed GCumseleneor
&LISSMLGBL Smelwns uweTu®SSLIuBESDE.

Gumsdlemenr stemeii(bld SieTemeEU

GSMUSL (B eTevoraelr, 2B 5H5BSHS SMevmisafled UG OGTLTLemL LOMMHMk&HenaT MeTel
uweTu@SaLILGEADE. & eungleunenr Gunsdlener Siwneldss 2 seydng. 7B S5HIHHT LTS,
aflemey, &SHET OFHTeMSH, 2 HUSSH WLHMID LeeuHIIL DU WIHMHGETlET Hleneemwl 6
SUIIILL smev SenLeuerfluiled LG SSTUHMG.

QUIGEUSHE LWETLI(HSED

SIS (B eTevuTS6T E56i15 5 H 60 HTLILIBE TN 6. 6Te0TB6u 218 QUL BeusHSL LLIETLGSMDS).
Guaib @ smev Hlemeuserfled erHU@BL MHMmSemSL Liflhg OsneTeuens eraflsns&Ens.
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M OBTETEnS (LPLq6|HET 6UL.EUMDES 2_FHESHED

GSUUSLB eTetoTE6T  OLNBOTTSTT  6SMETEmSHSH6T WHMID  6UETNHEESTETENSHEHET
GuredrpeuDEmD UG EUEDOES LTS _6TenSns: QHSHHeTn6nr. aTBSHSSMLNS, HISTEeumT
ellemev &ML (B eretorser, sisellemevliLig STomeollssHe0le) 1016 2_sHelamions ©_6TemeoT.

uetor HLIL Gemmeuens WSS aFLeuSle 256560

NemeSGMUSL(B  6T6O0THET, ©_6OuTemOWINET  FHTeysHemen, elemevdefled  amUBLD
wiHphsCemn® OsMLiy LBGSS 2 e dngl. eNene@&MIuSL(B 6Tevoraer, LI6or Se&6iT HISIHLD
Fnemeot b g O\SmeTeT 2_SH6)HmE.

QMP&HEN&ES STHENS QLUILILL LIWIEITLI(HSHED
uebBeum smevraiseafled LHMID LGN BLrseafled o eer eumpsems I SOUIL(B

6T600T&6M, LDSSEITI60T EUMDSHENSHSST [Hlemevenil AMHE QSTETeN 2 FDEI. ShHeVTed eahm F(Lps
hevLIevoflsemen Sirs: GmesmeTeusNE& & agIeUTs 2 _6Tens).

fmly euemswineor anaiflaser

arneflsHaner SeneTdHg SiqliLenL &[HSHHISEBL SBUIL(D 6TetoTsHemend HLLemLliLidleD
LweTLUB SSLILGEDS). SIS SHTEOITLISIE, HTEH6T (IHEWLD HETEMLD 2_6DL WSS S([H&H0Tm60T.
(0Cr siIv@ 2 eTenemeusar) peorned GSBIUIL([B eretor exnafluiled wmilssr QeusuGeoum Siemes (B
SV GHemeLl D MeTeTeoT. eTeorGeu @5 Qb HevflHgieunnet (ApLi) sTnsi] L.

® 6.2 eMUSL o eretor&afler 6uem 6T ®

(i) aleme s &ML erevorser (Price Index number)
ellemeds@HIuIL (B eresorael (Price Index number) eTedTLIg) 66 AL eumiibhas srner]. s
6eueGeum) S Gserfleeer eLIMBL&afleor ellemer O1BMGLIN6L erhLBLD, ASTLTLEDL LI
LOIHDHIGEDET SHile) OFLEDE. Brii@ QUGS eTeoTug LML Sarfleor elemevemuill
eurn$& OFLWLILEHDE. elemas&MUS B eretuoraer, 6wMss efihHLeneT ellemeavs
GBI erevorse HmId Ami ebLeneor eleneo&BluSL(B 6T6ooTS6IT 6T60T E([H6UED S 6T
o _evor(B.

(ii) oerey GMUSL (b eTevor®eT (Quantity index number)
siemey GOUIL (B erevorae (Quantity index number) 2 _pHugdl aFiutin’ L, eurmraisliu’ L
Si6VeG HISTLLLL QUMIHLS6rledr Siemeysefled erpU@BLD wnhmhisener SierelBeuGs
siene] GOUILB eTetordeT eTeoTlL(@L. i@ QUGBS eredTugl QUMb Serfler
SiemeY&HemenLl eILMMISHEsH HemDEDE.

(iii) wHlY EYIUEL® eredorder (Value index Number)
ALY SGMUILGB erevorser (Value index number) @ &ML sMSH 6T CLOTSHS
wdllemu SiqLLeDL IS 6&Meoor(h LMHEOMTH SHMTeHSle0T Gndd HULTNL anuBLD
wrHokisener seTelBeuBs wHiY GHUILB eretorsemn@&LD. r(BSHHSSM LTS L
wdly, elpusnerr W, efimuemer Qeuru wHY GureTmemeusdsser Q&G&MIUILG
eTevOT&EITl6L Splil6y AFLIWIILBHDE.
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]

GSPUILB eretordemen L LemwlLdled o een LTFseneorser (Siebevg) SOOI (B 6retorsemern
SMW&HGL CUTS Heuesil&sLiLL GeueToTiq LD 6USET.

c CrMéssHmss SToneilsHsHe)

*  augliLemL S evoremL SilomenflGHsHed

* GarssUL@BL eUMIBLSET6T ( 2 6Ter &8 auUnbLgerfler) Caiey
*  eunwLsefler aflemev wHllienu CHIHeHH S50

«  sflwner Hlewpeni CaiHesHE S50

o giflunent sxnaflenw GHIHeSHH HH6VL

+  sflwner G&SHIHems CoHHeSHSHSH6L

6.3 IS (b eTetuTSHEmaT 6L EUMLOSGLD GULH(LP D6

SPUIL B eretoraerflein eulqeUemLEHEGD el (Pemmaenar (6flemen/iemey/ &) EpdeesorL
EUEMTLIL $F16D 2_6aTemeunm)| 6Uem&LILIBSHSHEVLD.

SN (B erevordemer
6ulq EUEmLOLILIG 60T 6ULO(LpEmM 6T

@ BlemmuiLLuLng @

ererfl eXlemevaniiLserfleor

eTerfl QDTS (LLEDM s Benpull’ L 6oTés (Wwemm BlemmuilL

elemevaniyserfleor armaif]

6.3.1 fempuiLluLrs&nBulL (b 6reuor &6l

BleopuiLliuLng GHuSL(® eresorae eredTLg S SMevrkisEbnéE SenLullsh 6@ uTbsrler
SI06VE) QB OB GLILTIeTer aLIMBL s6rfledT elemevuiied erHLIBID £5685 LOMHDSHEWSHS ASTBLILSTESLD.

B5&MUTL (B 6T600TH 6T SeMLOSHGLD (LeMMUN6D, D116, &H S 6T (B SHGIdH OBTETETLILIBLD Si6m 60T SHEIL!
ILINHL&EBLD & HIemL IWsTSL. @dled Tetor(B (LEMMEET 2 _6T6T60T.

(i) erafl QWS (Wewm:

@bwemrpuiled MU (B eTevoreoTTEOTE), BLLL Sh60OTG6D 2 6Tem  ELNIHLSH6rfleor
eflemeuemILIs Snllg, GOMSHS WHllemU SiqlilemL Spevoriqedr elemevsarfledr 6LNSHS
HOUTED UGS, 100 b UGBS eupLL@Hng. @& eraflu ewnss (WPemm
SOOI (B eTetor Sy@L. AGTeus| HLLILTEOTQIETEN AHeMETHE OLNIBLH6M6T CIoMSHs
elemeuILITETTE) SiqLILIEDL 4600160 EWMSHS elemeouilett &56liHLNS SILILLIGHSHSDE.
Bewss GOUSL g6,

ZA
P ==—x100 . c .
01 Z P % ere0Tn)] GO LILGH DG
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P, 6T60TLIS MHLLILITETOTL) 60T 6EUE16UM(H
eungperfleor eflemev
P, STEOTLSI SIQUILIEDL.  SH6TOTIQ60T  GEUEIEUT(IH
ewungperfledr eflemev
P, erédtug eflemen&muIL (B erevor

]

6hY HMVHEMSL  CLTMISHE
eui® esLwiu@HDCsT, ibHS
SHMEVLD SilqLILIEDL. HTEVLD 6T60TLILI(BILD.
ereflu GIWONSS (Pemmuiledr euTLOL 6T

(i) ML s6rfler OSMLITL ML (PSSILISEI6USHEDSHS &600TSHSI60 6T (B SIS C\SMeTeTTSHE).
(ii)  eNemevweirem OLMBLB6T GMIUIL(B 6T600T6m600T LOTMHMILD.

TbSSHSSHM (b 6.1

SlpsaevurL reysefledmhal 1997 Sib Syetonan@ HIsTGeunT ellemey GmuIL (B 67600T6m6T0T
1996 S}lb S ETUTEML. SIGLILIENL. S6VOTLMEHEE\SHTET0T(D SHT6T0TS.

QIIMIBL&6IT 1996 oy1b yevoriqed elemev () | 1997 b evoriqed elemev ()
aiflé 130 115
GanglemLo 80 65
&1 &&H6emT 75 70
GaLp6uT & 95 90
6T600T 61600 105 105
LIIBLIY 35 20
® _ ®
Siey:
GSMIUSL (B eTevor &6v0TdHIL 6D
QUIMIBL &6 1996 gH1b gyevoriqed ailemen(I) (p,) | 1996 b Spevoriqed elemev () (p,)
aifldl 130 115
Ganglemio 30 65
&I & &M 75 70
Calpaurd 95 90
6T600T 61600 105 105
ULy 35 20
D Py =520 D p, =465
P, = 27100
Zpo
465

=——x100=89.42
520

1996 opib opevorBLIB UIBemaUTed 1997 b SpetorBsenen eflewan@miui® 10.58
FSHEIBID &DDHSHIETETG).
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ThSSHSHML (b 6.2

SpsaetoiL srededmhg el Qwnds (peomuled 2015 b SpevoTemL. g LiLiemL
6L &S 6\&Metor(B, 2016 41 Sy evoTiqH&Ne0T GSMUIL(D 6T600TEm60TTE H6v0TES (B S.

.. elemev/ &).8
OILIMHL&6IT
2015 2016
%gmm 100 140
2HIEHS: 30 40
Lo GHI6mer 120 130
Q&S MUWIMLILILPLD 40 50
Siey:
EUINBL&HET 2015 (p,) 2016 (p,)
Splnflen 100 140
%u’@a} 30 40
LOIT&| 6061 120 130
QSMLIWIMLILLOLD 40 50
QOMSHSHLD 290 360
@ . . > P 100 @
efleme&MUSL (B eretor: P = < %
> Po
= ﬂ><100
290
3600
29

P, =124.13%

2016 oo yevor(p&snenr eleme@Mui®, 2015 & SyetoremL LTSS 24.13 &5688D
aiglsond 2_eTeng).

2. eraflu eflemen snryseaflen srmerfl GHuIL eredor:

@bwennuied aeueiGeum OLMIHLSHEHSSTT, eflemed SMIL&6T QUDLILLD, Siemeuserledr
snnaflemw @G someufluns@eum Sibevs LIRSS sTnsflunsGeur AUMISEDD. elemevsmiL
eTedTLIgl, HLLILMEToTIq60r eflemevemil qliLenL Syetor® eflemeouledt Fo6ligwns O&sTBHHSLILLL
WS SH&LD.

gl @eaned] wHnb OumsEe grnsfl (weonaeafld, @&&MuiL(B eTedoremevorl ELITHLD
GSHrhs6r EC OBTBSHSLILL (BeTereoT.

3 P00
(i) P :pOT (gnl(® gONM&H (WemmuileD)
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p
(i) P, = el L&HWS ZIOg[p;mej (umEE Fanai] wemmule)

N
GMILL: edlemenanTL &6 eTeoTLemS 6Xlemey eNlEIGrhalSH6T 6T60Td o MEVMLD.

gl eflemed GMIUIL(b erevorHerfledT AL a6

* 6T6DEMEV LOFILILSHETITED (LO1& & 6MMIHS SH6VEVE] L& S1Hl & L FlLIL&6T) @& LnSl&eLiLBeuglevemen
eI6\60T6u 160 SHEWEDTH&| ELINIHLBEHSHGSLD &0 (PSHEWSHSI6UD STLILLIGHSHEME.

* eflemev EMIL&6T Sleudlebevn erevorser, ereoT@eu &onsfl ellemev &nmyserfledr ellemevd
&OUSLB eretoradefledr WHLY eUNIHL&efleor SememeudHefled 2_6ren eV &&Her6oTmen

undléaUubeudleLemev.
6UITLDL|&6IT
» GBS 1960 (eTevOTHEII6D) o _eiter GILIM(BL&6IT SIEWEDT HFILD gHlemmuied

aTBSHEIHSHTETEMNILBGEUSHTE), Q6N 6flemed FTILHEBHGSL &0  (WSHHIISHSIUD
Q&MTBSHSLUILBHDE. Sheotmed SuiedLmeor HemL(Wewulled &l 2 6ToTemLD SisD6V.

*elemev  sMysefleor  sonsfledw  SMelULSMHE ~— Oungeuns  salL®B  somsflCGu
LWeTUBSSILBHDE. Speotned @& v GempuTBEHemen 2 emLwig. CLEID QLHSHS
arneflenw LweTUBSHS Sevorbd(Beug) LS HETOMET (LEMMEMIL 2 DL IS

TbSSHSHM (b 6.3

@ aafll ellemev &miusefleor sgnsflemws sl (Bsrnsdl wHMID OUGSS srnsflulleneor @
LweTuB & eNlemen@GMIUIL (B 6T600THEMmENTE &HE00TSHH(BHS.

2 _miliyser 2001-eb elemev () 2002-6b elemev ()
A 6 10
B 2 2
C 4 6
D 10 12
I8 8 12
Siey:
erefln  ellemey anfusefledr gonaflemwd 6&Meoor(B  eflemevdGSBUSL(B  6T600TEH6m6TEH
&6001858| (B H6L:
o 2001-60 eflemev(I) | 2002-60 elemev(3) = ) <100 log p
po pl pO
A 6 10 166.7 2.2219
B 2 2 100.0 2.0000
C 4 6 150.0 2.1761
D 10 12 120.0 2.0792
18 8 12 150.0 2.1761
>p=686.7 | Xlogp =10.6533
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(i) e L@ sonafluileoTuy ellemev aniyserfleor annaifl:

3 P00
_“p, _Dp 6867
N N
(ii) eoumee exnaflulleoruy efleme aniysefleor sonaifl:

P, = afiffio eva (Zlog p] _ B0l bes ( 10.6533)
N

P

01

=137.34

5
= T HILEHemS (2.13066)
=135.1

aGeurey, sl @Beanedl wOHMID OLGSS sTnsflenwd Qsmeor® OuDLULL SMUSL® eTevorsen
(pemmGuw 137.34 ommb 135.1v SSLd.

TbSSHSHM (b 6.4

2012 sylb pevoTigM& 2010 SHID Sy 600TEML. S LILIEHLWINSHS QHT6ev0T(B, Fo L (BEFTNElemdWILI
LweTL®B S, erefl gniLsefler sxner] (wenpuled eflemwer@&mIuIL (B 6TeToTEmETr 6([H LIEDEILITIHET
sikismquied efiHaliulL LBeum auMBLaafleSlBhHa eUHD Benusenssd GMlsHeTm SLp&6vorL
STeed[BHe H6evoTsHE (B 6.

SeonLid (Qeueeun(® eI SHMHELD) 2010 2012
LeflemaLl OINIHL&6IT 150600 170800
SIPG FNSHEOTIOINIHLHET 70000 82000
6T(LR&IOLINBL-&6IT 12000 10800
LWIESTUBLD LMSSTThlser 20000 18600
Srey: ellemevanliser &l B Fonaflenuwd 6\&metor® umLUBLD &muil® eredor
@eorLid (6peleleun(H 2010-341b SyevoTIqE0T | 2012-HID Siy6TOTLq 60T
P . . p,/p,x100
UMTSSHMHSLD) &evruid (p,) @eormud (p,)
. .. 170800
erflemaLl OWIMIHL&6IT 150600 170800 I
. .. 82000
SIPG FNSHEOTLIGIM(IHLEH6IT 70000 82000 20000 <100=117.14
10800
6T(R&IOLIMIBL SH6I 12000 10800 2000 <100=90.00
o .. 20000 18600 18600 00 _03.00
LWeOTUBLD LUnSSHTrhlser 20000 .
QoM SHSHLD 413.55
S P00
g (B sunsfluestug eXlemev snmysefleor sgneail= P =— b
N
413.55
= =103.3875
P,, =103.39

2012 o1b evoriqm S, eXlemev FniLliledr sansflemdw snl B sTM&H] (PemM ELP6VLD SHevoT(B LMLILILL
&MUSL B erevor 103.39 Sy &Lb.
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TbSHSSHT (b 6.5

ums® srnsfleowl LweTUBSS 2014 & SiIqliLenL SheooTLNSHS Qsnesor(® 2015 i
31,6501 (BHBME0T, Glphemdsaflen aeueuBeum) fleysefledr LgLlihaner aFeveysefleor SLpdaesorL
sreln®, ereflw eflemev eniysefler sxmafl GHUIL(D 6T600T6m600T &600TEHEH (B 5.

Hifley&@EmeH 6eueleun(hH 2014 2015
4600 (B HSITE0T 615606
19.6r6i069 (B.Sc) 24000 26000
W.esmb (B.Com) 20000 22000
19.@ (B.E) 108000 120000
er1.19.9.67670 (M.B.B.S) 150000 168000
Siey:
HflQs@bs® QUOATE | 5, (py) | 2015(p)) |P=(p,/p,) x 100 log P
24 600T(BHSHTE0T 615606
lerefoardl (B.Sc) 24000 26000 | 22990 100=108.33 2.0346
24000
tlemb (B.Com) 20000 22000 22000160 =110.00 2.0414
20000
19.8 (B.E 120000
® 85 108000 120000 103000 x100=111.11 2.0457 ®
eroL9..eretv (M.B.B.S) 1S AT 168000 100 =112.00 50492
150000
> log P=8.1709

P, = erélioL&ems (ZIOgPJ
N

= eI HITIOL H6m 5 (
4

8.1709)

= erIIIOLHems (2.04275)

= eTHIIOL Hemd (2.0428)

=110.4
2015 Syld 2600TIQ NS0T, LS FON&flenwl LweTUBGSHS eupLLLL ellemev sniyserfleor sxmaf]
GBI ® erevor 110.4 &L
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6.4 fleopullL GMuiL (b eredorHeiT

eun@Lseafledr  QUIGBETTSTT (PHHWLSFIEUHemS 6leuefl&EasneomGel, emeUSHEHSHE
Hleom&eT sMBSSLUILGEETD0T. OUTHOUTS HISTEY SieTey Sivevs WEI Henmaoenns
UwedtU(h SSLILIB HledTm 60T.
Beomull L GBS 6T6toT&HEBLD S(IHEUEMSHEHETTGLD. W6
(i) BlemmullL ewnss &MuiL(® erevor
(ii) MlemmuilL enryserfleor gonarf]

6.4.1 awngs Hewpull L GmMuSL(b éretor et

Bwemmulled AUNHL&6rletT elenend @ SigLiLienL 6voriq Geur 166G HLLIL| S 6vorlq Gevm
&hemsLILBSHSILLL Serellenent Hlemmaernas er(BSHSLILBSTDE).

fleopsemer Q&GS ceausCam (WennsHeT 2 eTengne, GSMUIL({B eTesorsHemean
SLLemWLILF6D tleueuGeaum) (Wewm&eT 2 _eitemenr. S(Wemmserfled LweTLGSSLUILGLD Flev (S
& SHHTTRISH6IITEUEDT

&)  emeniwifledr &MUIG (Laspeyre’s Index) (P,,")
&) unefuier MUI® (Paasche’s Index) (P,
8) vLnidev euereSufledr mUI®G (Dorbish and Bowley’s Index) (P, ”P)
® m)  Weqifleor MU (Fisher’s Ideal Index) (P, ") ®
o) nieqe-erlgaeunis Gmui® (Marshall-Edgeworth Index) (P, )
gar)  Q&eveSerdletr GMILIG (Kelly’s Index) (P, X)

1) eomeoifwifledr @MluSe
@5 (PemmUI6L g LILIEML S} 600TL.60T HET6Y &6 [FlendMSHENTTS 6T (B SH&ISH6\HmeTarLiLI(h&le0Tn60T.
@561 GSHHID 6T60TLIS)
pi = 2P0

"N ot

&) unduietr PIuI®
@h5 (Wwemmuled, HLLILMEOUTIQE0T SieTeySHeT Hlemmaenns 6B &i&esnaTerLiL(B&leoTmeoT.
@hiE esTLiFdwuns wmmBlwenwsdsslulL Hennasenar@u LwWeTLGSSIeUSTeD, LMIHL 6l e
6T600T600f|H6m & SIF HLMH QHSHGSGL LLFSHH 60, Qb (WemD i &H e LWeTU®B SSLLB 6uH 6Lemev.
8561 G&SIHMD

pr —mxloo

"> pa
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@) LmrSev-euersdlulesr Gmiuio

sigliLemL WHMID KL L SetorBH6fe0r HToHHSHemS Hevurédled 1&mevtor(B UMELIWIT HMID
undluledr GMUSL(B eretorsefleor ennaflwing @&&muSL® eretor eUDLILBHDE)

Bemg snenibd 6N

pos _E o+ By
01 2

JGIATE:)) PolL ereotLg) evmenLNwifledr GmUIL (B eretor GogId Polp ereorLg undluleor GMIUSLB

6T600T S&LD. (S16D6VE)
zpl% 21’1‘11

P, " _ 2P . S %100

) Newfleor eflguiiw GmluSL - eredor
@g somenL N Hmd undulesr GBIUSLB eretorsearfledr OLIBES Tl Sy @&Lw. erer@eu
P =P.xP.
\/zpﬂo zplql % 100
Dbde D Poth

2_) wniaqe-er_eaeunid Guluice

@wemnuiled aigliLemL WHMID HLLIL Spevor(Bserleor allemed WHMID SieTeYSHET &H(IHSHH L
T (B5H&IS &maTenLIL(BleoTmen.

ereoTBeu &MU (B erevor

pre - 2P0 +a) o,
D po(q,+4,)
Zplqo Zplql % 100
Y P+ 2Pt

oar) QBeDE0 6 GMIUIH
e&606560 GMIUIL(B 6r6vor 6TEOTLIS
pr_ 2P o0 et

01 Zpoq q 2

B q aTeTUS QD HTVSHHET 66| SGLD. ST AlqLILemL HMID HLLIL| SHevor(B&erleoT
siemeyserfleor srnsflungs mesGeuetor(B eTeiTm Sieudwislevensn. Brevor(® ieLevs STetor(B&HS
GupuL L 2y evor(B&6rletT Siemeyserfledr smmaflemi HlemmIns 6T (B &EI&H6STeT6T GUMLILIL 6T 2_6Tems).
Blemevss HemmullL elonss GO eretor eraTmId Q& SislwliL@HDaE.

173 SO (B erevoTH6IT

‘ _:D:D www.tnsch@olbooks.in E_:l:l:. ‘

‘ ‘ 06_12th_Statistics_TM_Unit_6.indd 173 @ 07-12-2021 21:25:27‘ ‘



TbSSHSHM (b 6.6

SPSHHETUIL  HT6YHEDHSHS,

6T600TSH606ME SHITE00TH.

wvwv.tnsch@olbooks.in

EpssetoiL  (wemmaefled HeopullL 6wnss GBuIL®B

1. eomellwIT (pemm
2. undluesr (emm
3. LniSev elwereduledr (Wwemm
4. degifler eflgdlw (pemm
5. LOMT660—6TLg2616UMT &(LP6mM
OIMIBL &6 2016-86L eflemen 66 2017-860 eflemev 66
A 2 8 4 6
B 5 10 6 5
C 4 14 5 10
D 2 19 2 13
Siey:
eleueIBeumnest GMIUIL (B 6T600THEMETS &H600THEHIL 6D
2016 2017
@ G'IIJIT@I._561T elemev 66y eflemev Siere)| pﬂo poqo P]% poq1
po qo pl ql
A 2 8 4 6 32 16 24 12
B 5 10 6 5 60 50 30 25
C 4 14 5 10 70 56 50 40
D 2 19 2 13 38 38 26 26
zpﬂo =200 zpoqo =160 zplql =130 zp(]ql =103
(1) evmewiflesr GMIUIL B 6revor:
Pt = P 100
> Podo
= @X 100 =125
160
(2) undluledt &MUSLG erevor:
P, =—Zp1q1 x100
> P
=@X100 =126.21
103
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(3) LniSev-eereduledr (Wemm
P, +P, 125+126.21

2 2
=125.6

(4) Neqleor e SMUILB eresor

. =\/Zplqo DT

DB __
P01 -

Zpoqo ZPO%

= @x@xloo
V16O 103

= J1.578 x 100 =1.2561 % 100
= 125.61
(5) LOMTEQEL—6TLRO6UNT S (PemM
pre~ 2P 2P oo

o Zpoqo + zpoql

_ 2004130 602330 100
160+103 263
= 125.48

ThSHSHM (b 6.7

EDSHHETUIL  HI6YHEHHS,

2010 &b

SH6TOTEML.  SiQLILIEDL. S} 600TL TSHE61HM600T (B

(1) evmeolwi wemm (2) undl emm wHMID (3) Wegfledr e wenmuled eflemeoGmuiL®

6T600T & 606NE HE00THE (D&

o 2010 2011
LG &er ellemev SI6M6YH6IT ellemev SI6M6Y BH6IT
A 20 10 25 13
B 50 8 60 7
C 35 7 40 6
D 25 5 35 4
Siey:
Py 4y P, q, Po 4, Py 4, P14, b, 4,
20 10 25 13 200 260 250 325
50 8 60 7 400 350 480 420
35 7 40 6 245 210 280 240
25 5 35 4 125 100 175 140
970 920 1185 1125
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(1) eomeoNwirfledt @muIL (B eredor:

PL—MXIOO

o Zpo%

_ 185 100
970

=122.16
(2) undluflest ML B erevor:

P = L2900

Zpo%
11254
920

x100

=122.28

(3) Weqfletr eflLw GMUIL(B erevor:

1ﬁ:JZA%XZA%XmO
NP QP

_ /1185X1125 100
970 920
=1.2216x1.2228 x100

\1.49377 x100

1.2222x100
122.22

ThSHSHM (b 6.8

wvwv.tnsch@olbooks.in

P& &H6T0TL HT6)&HEHHE, 2014 - 41D S4600TemL Silq LILIEDL D6T0TL &S Q1&HM6sor(® , LT ev—
ewemreSlufledr (emmuied eflemeGMIUIL (B 6T6vuTEm600TE: &H600TSHE (B 5.

2014 2015
QUINHL&H6IT SI6M6YH6IT SIET6YHET
W eflemev/e.&) e eflemev/e.d SR
(e®mem(L&6D) (e®MmeT(Lp&6L)
6T600T61600TLL 80 3 100 4
LBLIL 6U6DSEET 85 2 45 3
&1 85860 25 2 30 3
siflé 50 30 54 35
SeuflWIrbiGH6T 85 2 40 3
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&rey: LniSev—ewereduiledr (wemmiig elemend &mui®

Py 9 b, q, Po 4, Po 4, P14 P4,
80 3 100 4 240 320 300 400
35 2 45 3 70 105 90 135
25 2 30 3 50 75 60 90
50 30 54 35 1500 1750 1620 1890
35 2 40 3 70 105 80 120

1930 2355 2150 2635

20dy , 2.,

PDB Zpoqo Zpoql % 100

2

_1 2150+2635
1930 2355

5[1.1139+1.1188]x100

%[2.2327]x100

=1.1164x 100 =111.64

ThSHSSHML (b 6.9

2016 S}l SHe0UTEML SQLILIEDL SH600TL &S 61&HM6ToT(B LOMTEG60—6TLRO6UMT S (LPEMMLILIG
EpSHETUTL HI6YHEHHS 6leney GMIUIL (D 6T600Tem6t1SH &6vuTdHE (B

8056'0'0T85611 équO)LU.I&':»g.)g)]Gi) 2016 2017

haLILLL GWMIHL&6T eflemev SIET6EYHET aflemen SI6M6YH6T

FL 6L &H6IT 700 150 900 175

mﬁeﬂ' HTEVTFL_ 6L FH6IT 1000 100 1200 150

SHITEV600T&6T 500 70 600 100

OI°SHE6T 1500 50 1800 60

GILIeVL 400 100 600 150

6005819 BT THIHET 1200 300 1500 250

Srey: Tage—-6rLueeunis (wemmliulg ellemed GmuiL(B eretor
Po 9o by q, Py 49 Po 4, P14, P14,

700 150 900 175 105000 122500 135000 157500
1000 100 1200 150 100000 150000 120000 180000
500 70 600 100 35000 50000 42000 60000
1500 50 1800 60 75000 90000 90000 108000
400 100 600 150 40000 60000 60000 90000
1200 300 1500 250 360000 300000 450000 375000
715000 772500 897000 970500
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LOMT61q60—6TL 66T Sl 60T eflemev &MU (B erevor
o _ 2 P4t 2P 0

T P+ D Pt

_ 897000+970500
715000 + 772500

1867500

1487500

=125.55

100

TbSSHSSHM (b 6.10

EpSHETUTL HIEYSHEHSHSGS H&HS 6lenevd GMIUTL(B 6T600T6m 60015 & 600TéH S (B

QILIMHL&6IT SIETEY&6IT elemen
2007 2010

X 25 3 4

Y 12 5 7

Z 10 6 5

Siey:
Bssmeusdled  SigluenL. PMID LY  Hpeoor(BHEHHES QCT  Slemeyser
® Q&M(BSHSLILLIBHLILSTED, 6186065 uledr elemen GMIUIL (B 6T600TemE00T & 600188 ([HEBMILD.

G]IJIT(I]';I._GBGIT q Do Py P J2UI
X 25 3 4 75 100
Y 12 5 7 60 84
Z 10 6 5 60 50
195 234

a&ev6e5 uflett eflemen GMIUIL (B 6revor:

Py = Zpquloo
2P
:EXIOO
195
=120

6.4.2 fleopui_L eflemedp sniysefleor symal

HeopuilL elemevsniysefleor srnsfluners HeopullluLms elemey  FMILSEHHS
HeopullB (Hlewmemws siflwpsd LBSHS) seooTsHALILGEDS. Smi@ BHND &l BarnsflGwm
S1606VE)] EILIHEG FTNEIGWIT LW6TLI(B SS6VMLD.

Hempuil L ellemen FniL&erfledr solBFTna:

P:IIJ:)XIOO eTe0TLIG 6Xl6mEVENIIL WMHMID W = Podo TETLIEl OLNBEHSHES ASMBHSLILLL
Blemm erevfled Hlewmul L eflemev smiLserfleor srmeaifl.
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oums® gonaflemw LweTuBSHS, HemmullL efemey amiysefleor gomard], SpéaevorL
GHSHHTHEMS 6\&M6v0T(BH H6voTSSILLILBEMDE.

P =antilog [%j
w

TbSSHSHML(b 6.1

Bempuil’ L eflemey gniysefledr gxmai] wpwemmuied efemev@MIUIL (B 6T650T6e0600T &P & 600TL
SI6YSEHHE 1) sal® srnsif] wHnID ii) OUHSE sTTETlemWIL LeTUG S S &H&Te0ors.

EINIHL &6 Py 4o P
Ganglemo 3.0 20 kg 4.0
Loney 1.5 40 kg 1.6
LImed 1.0 10 kg 1.5
Sirey:
(i) sl B&ernsflenw LweTUBSSH Heorull L ellemevarnaflaseflerr Gmiuil (B 6T600T6m600TS
&IT6T0T6D
uN@GLS6T | Py | 9y | P w P log p wp wlog p
GanglemLo 3.0 | 20 | 4.0 60 133.3 | 2.1249 7998 127.494
LOM6Y 1.5 | 40 | 1.6 60 106.7 | 2.0282 6402 121.692
LImev 1.0 | 10 | 1.5 10 150.0 | 2.1761 1500 21.761
> w=130 D wp=15900 | Y wlog p=270.947
wp 15,900
p o2 15900 ), 5
2w 130

sigliuenL  pevongeflphba 22.31 &s6figb ouNGBLe6MeT eemey 2 WIhHHeHEDS
eTedTLIEmS &8 26001 SSHIHM ).
(ii) s sonsfleowl LwTUGSHEH HemmullL elemevsrnsiflsefleor ellemev&GmMuiL (B
6T600T 606001 8600188 (HSH6D

1 L. 27094
M = eTHITIOL SH6mB 70.947

dow 130

= T HILSHems (2.084) = 121.3

P = ardlioL&Hemae

SiqLILenL 6001l 69 ([HiH& ellemevwimeorgl 21.3% 66y 2 _WITHEI6T6ns) 6T60TLIEmS 2 6T0TTHE)
QI&TET6N (P EDG).
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6.4.3 aieney UL eretor

sieney GOUILB 6Tt eTebTLS 6 SheToriqed MISTULLL, 2 HusSdH OFIlLLL i6DeVE)
NFHCwrdEslu’L Semeysafled emUBLD WIHDHEDS igliLenL SHevoT(B 6160  SHIHSLILBLD
LOMHEODTIH S} 600TLq 6M60TL QLTSS SieTedl(Beus) 6T60TLSHTESLD.

eomenlwifledr siemey GMui®

oL = 242 00

ZQOPO

undluflesr sierey GMuI®B
P qup]
O, = x100

z%pl

Neqrflerr sieme] BTG

On =00 x 0y,

:\/qupo DT
D4l D 4P,

&G sHrmsdr deney GHUILE ercioraemend GMlddeormerr. Qeupnied GleueiGeummeot
eIn(pLserfleor Siemeyde SleummledT elemevulleormed HlemmudL LB HledTmeor.

® ThSHSSHML (b 6.12 ®

SLpSBETUTL. HI6HEDHHS, HPHBHEToTL 66y GSMIUIL (D 6T600TE6W6N HITETITS.

i) eomeLwifledT siemey@&MUSL (B erevor ii) unduledr Siemey&MUSL(B erevor iii) 196qfledT Siemey

&OUSL (B eredor
1970 1980
QUINHL 6T
© eflemev WSS LI aflemev QWM& &L
A 10 80 11 110
B 15 90 9 108
C 8 96 17 340
Siey:

WS wHMID ellenevssT O1&MBSHSLILIL(B6TaTSHTeD, OILMIHLSEIT60T LOSILILISHEWEN Sige60TSH60T
6XlemEVILIMED 6UE S, SI6TEY 6T600TSHEWEMLIGILINEVITLD.

OILIMIHL&6IT Py 4 P, q, P4 P14, P, P4,
A 10 8 11 10 80 88 100 110
B 15 6 9 12 90 54 180 108
C 8 12 17 20 96 204 160 340
GILOM&SLD 266 342 440 558
————— 128b euELY Yeerfluiuied 180
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(i) evmerofwifleor Siemey&MIUIL(H 6r6vor
oL = Z%PO %100

: Z%po

266
=165.4

(ii) undluleor siemey@MIUIL (B eredor
o = 2970, 10

l Z%pl

= 338 %100
342

= 163.15
(iii) Yeqifler sieme) GHUIG

Q(fl :\onLlXQ(fl

\/Z%Po qupl %100
D4l D 4P,

/440 NEEL 558 « 100
266 342

=1.6428 x 100

=164.28

6.4.4 MU (H 6T600THEHSHBTET BEITE6m 60T &H6T

Heqd, @ SMUILGB eretor Q@ QF(QemwWINeT GDUILeLetoreooms SmLLSHETET oo
SiqlILemLLI LI6SoTL&Heme eUGSSIeTen. Semeuiimeueot (i) smev omHm Cengemenr (i) &myevofl
wrom Gengsemeor (iii) sped GamHem60T

e, sieurs SGMUSLH eretoremetor @IbeeiTn)|  ELbHSHEneTHemeTUD LTHE asiujomm)
augeuemGgeTaTT. eTeCeu @ESMUI (B etevor Negifledr e GBUSLB erevor  eTevr
SIS SLILBEDE.

&mneo rHm Gamgemeor

e&UiLynHefiw E&SHownerg srudHemsl OUTNISHSH (WeTGaTTEHAGWT  i6beva)
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30. wniege-erlgeeuntsd eflenen@BuiL(B ercioTemettid &P&HHETUL HTEYSHEHHES 20164
S} 600T6ML S LILIEDL WM& SE1HM600T([HD &H6T0TSHE (B 5.

L. eU(HLLD 2016 euU@HLLD 2017
WLIMIBL_&6iT

eflemen Si6M6Y elemen 66
A 4 58500 6 62000
B 3.5 15630 5.5 13050
C 3 26230 5 25000
D 2.5 11360 10000
E 2 30000 3 31500

31. e Wruew esmbleonen GulLiled 2 _eTer HISTEeUMT &n Ll (BMEY Sihi&HMq euMMhISLILILL &leo
SUIIILL eun@Lsefledr Siemey HMD eflemeoliubi LISTHST ST6YSHEN6T SLP&SEToTL UMM

SHEIETENE] 6T60TS.

L. sgeoteurfl 2015 seoteurfl 2018
GIIM(BL_&6IT . .
elemev I elhuement a6y (&) elemev I elhuement a6y (&)
Seur 26 40 31 45
6T600TE\600TLL
ey 28 90 32 100
a1 16 120 19 20

2015 g}lb Sy6v0T6ML AIQLILEDL SH6T0TL &S Q&Mevor(H, 2018 b Si600TIq MH&T60T
1) evmenSwirfleor ellemeu @MU (B 6r6toTEmETOT &600TEREH (B &

32.

ay,) undlulledr elemevGMUIL(B 6T650TEm 60T &6v0TEEH (B

0&MBSSLILLL HT6YHEHHES SD SHeTuTLeUHEmD HevoTHS (B S
&) eonevilwiflev siemey GMUiemL 2018 Spb Syevorgm@ 2015 SpevoTedLL OUTMISE
Heo1HE (BB

&) undufetr siemey GUUTLemL 2018yb SpevonignH@ 2015 b SpevoTemLL OLITMISSHIS
&HeooHE (BB

@) Vegflen @& SSHTHmS LWweTLBSH SMIUSL(B eTetoTemetord &evo1dE (H& GLOID Sig) HTEULD

LomHnIFGETHemenT LMHMID &SMTevofll LMHMI GEMHemeTHemaTLy TSP OFLEDG 6Te0TLMS

&HeoorLyl.
L. SigLILenL S600T(B HLLIL| Shev0r(B
GILIM(BL_&6IT
eXlemen Sieey elemen Sieney
A 10 12 12 15
B 15 5 20
C 24 9 20
D 16 5 14 5
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33. &pssevorL sTeNeSlBihel 2015 Sl Spevor(BHSTe0T HISTGeuNT elemey GMIUSL(B 6TevoTem6ToT Si)
gnn&fl asevedlet (emm ) GBLOL 6UT6Y-615606) HILL(LPEMMLILILY. &HT6T0TE.

QIIM(BL_&6IT 2014831b eunThISLILLL. Sierey ellemev 2014 ellemev 2015
A 6 &elevorLmed > 6
B 6 &eNlevorLmed 6 7
C 1 &elevorLmed > 6
D 6 &elevorLmed 6 7
E 4 8.8 7 8
F 6 &.8 8 9

34. @hFHwneied 2 _eTem QI HHISHS6L 2_6Tar HBSHST GSBOUMISETET auTe).05606) S L SHems
Syliiey 'Lr)Lg"gélu_léleb SpéHe0uTL  HIeYsHeT QUDLILL I HhHSeTmerT ereufled 2015 4 6v0TIq60
auMp&Hems ST GUIUTL (B eTevorsemer 2014 -241b 4 6voTGLM(B 6LILN(B 6 &UN6D 6T63T60T LOMMH DTl & 66T
MUY (HSHE6OTM 60T 6T60TSHEHME00T .

.. 9_600T6Y UM 6 glevofloevoflger | - erflown peT | Hmevflwiriger
eF606l60TrRIG6IT
35% 15% 20% 10% 20%
2014-6fl6me 450 90 225 75 120
2015-6fl6men 435 90 195 69 135
35. (U eurey-6Feey S (emmlilg 2014 Sy SyevoTgHETeT eUNDSHme&STH SMUIL (B ®
6T600T6M600TE &H600TH S (D&
61F60660TTRIGET % SiqLiILenLSyevor(B 2000 | LY Spevor(® 2004
o e 40 150 174
PR 15 50 60
> eoL 15 100 125
Gsmanh 20 60 90

36. (&1) snnefl Wemm LHMID () OLBEHS FTNEH (PewDHEDWIS Q\BTE00T(B SLpSHEHE0ITL SIS EHEHE
SN (B eTetoTem 60T &600TEHH (B 5.

0F606l60TIRIG6IT alemev (3) SiqLiLemL elemev () mLLiy
yevor(B 2014 yesor(® 2015
A 6 10
B 2 2
C 4 6
D 10 12
E 8 12
12810 euGLIY Leerfludiuied 192

‘ ‘ 06_12th_Statistics_TM_Unit_6.indd 192

07-12-2021 21:25:44‘ ‘



wvwv.tnsch@olbooks.in

37. Blempui L ellemevsniysefleor sxnsidl (wewmlilg &) sml@Gsansdfl LOHMID ) LEHHS
ganaflenwil LwWeTUBSS ellemevs&MIUSL (B 6T600T60600TE STE00TE

28.
29.
30.
31.
32.

33.
34.

35.
36.
37.

OLINHL&6ET elemen (2006 &6L) elemev (2007 &6L) siarey (2006 eL)
A 2 2.5 40
B 3 3.25 20
C 1.5 1.75 10
elemL &6l
L 1. (=) 2.(8) 3. (/) 1.(®) 5. (=)
6. (1) 7. (&) 8.(®) 9. (1) 10. (1)
I1. 24. 127.96%
25. P} =155.14, P} =158.01
26. P =124.33

I11. 27. 2013 &b Sy evoTiq.601 lemev GMUILB 6revor = 117.75,

2014 241b oy 6v0MIq.60T elemev GMUIL(B 6T6vor = 135.65

B =146.5 P’ =14535, P} = 145.96
PL=139.7, PY=139.8, K" = 139.8, P = 139.8
P =154.18

Py = 11753  P? =117.22

a) Op = 110.58 b) QF 104.95 ¢) OF = 107.73, @&l sneoombm| C&T&HemeT LHMID

&nrevof] nHm) GenseneaTenwll YTHS OFLSAMSI.
(i)115.84 (ii) 115.84

ampsens 51 GHUILB eTetor 96.43% @& 2014 b pevorCGLI® UILIBem&ulsd

3.57% &86fis GemnEDE| TTLDSES ST (BSHMG).
122.12

P, =137.34, P, = 134.99

P, =117.74,P, = 117.4
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=

l

_$\\\\\\\\\\\ |
N\

315 Hlwimwio

951\\\\\\‘, -
", HMVS OSMLITeuflemFuLo |§

Z (P 60T & 600f1 LILLD

S

L

GEP um&env, ES. Wwgsnesfleor G.M 6123601 &Hl60TED
Gupunieneuuiesr &Sp GevevorLedr Nflliqelq Yeterfludwieomant
LEDSEME0ESLBSSHED (LPEMETEUT LILLLD  S6TanIemLIL  (LPEDEDT6UIT
oupm  Wfllgely  yeeflulweorer 1y g&lemeor @evetorL 6T
LoHDID 204618 BIHOMESNGET ADBS  |ihamenens  seoaurluled
yereflulweonenisefled @meuTmeuni. N GLefl
@e6ur 1978 opIb Sevor(h HH6WDIfl&EHE0T
GEPumgev  erefluilwied srassd wmmid 1979 pib
1919-2013 24650T(h seuolls BimieueTid
SyFweunnledr  Heweoeunnsl  LieoflwimmsleoTi.
LUM&e— &M&e6n] oMM MII&H6T HMe0SHSTLT eulflenguiled
unsev—eagerdlerev  wndliflser  SpSHweun G
SeumHemL Il OUWT OSTL LML WSTESLD.

LODID  G.M agerdeen
N.L greorgeor pHGwinifleor  1932-1982

Gumuniemeuuiesr &p eumomr. Qeur
19608y1b Syetu(hsefled  pTmiFH
Uifleys & woOmIb omwed Lemarflufuwied
FepaFFenuuwied ussoflwmmmieorny. Qeur
&eoofle  yeTeflufwied  HimieueotHHlepid
2 _miuleorans CaIHaSHSSLILILLT.

LIM&6iv LoMHMILD G1ggedTaHleTev @[HEUTHLD BB sTNEI] (Auto regressive) MHfl&H@EH&HGSL OILIHLD
uraisTOlujeTengmed (Auto-regressive model) sieugser auwpmnGeoGuw LIM&e—61g60Tl60T6
o Hfl&eT eTeor HeMPSHSLILLED .

SOHMEL &MHBHMeTSH 6l

» sresesLl euflengemwill Yflihg QsTeTEnsev.

O]

% GueBmré® whHnIb EPCHTEEG GuTédlener b 616 EHSH6D.

“* siempsansfl wHNID BeHGD sITsHledw LWETLGLSS GCUTsHElenenrs
&600THE|(hGH6D.

+ 1568M)| euTés (Wwempuled GLNEHENETS STEDISH6.

* umeusTed GBUIbHEHMETEH H6toTHSDH E\FILIGED.

* &Lped LOHMIID Q(RMISDD LMTMILIM(L&ET GBS OSIfbHSI6&HT6TEBSHED.

* Wersevofliiflementll LDM SMHE OSHTETEHSH6D.
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AW &LD

melieor W&HSSH 6L HOEmWE GFHIIEID HITD HIEHMETSH SHMECOTHBDND. HLIbHS HIT6DSHH 66T
LN bEUSDHSLD U HRIHTE0 S S 06T 01F606USN LD HT6Y CFSHILIL|LOHMID AFHTGSLIL EHemeuwmED&.
S(1PSHHNSHS Fnmiemauled sreysenears Gaflsgn Comb ererug effleuner ue eauflserfled
Bl& (WSHIWINETT QTG STELGUTSEE oo SHMTetofleHer MHDENL &HleITMerT SHeunmedT
L &lLIL&EBL0 LMTMISH 615 T600TBL 1 F6b&l6dTm 60T. Hled GrhiT il SH6rfleb &600TL 1)l S Lo HlLIL & 6T STl IGLIT&H &b
wrneuglevemen. eresfllend &snen QewLeeuarflulled eT(hSHSLILGID SHETENEUHET HTEOSHESTLIT
euflems ST HEMTS 2_6Temedl. DbSHSbHS &Me0 QewLeeuefluled Gssflebsliulb, &evorLmbhal,
ulwinCr yerefluiwed sreyser QuTgeuns &meos sl euflens ereord GSMILNLLLGEDE.
&Me0SHesnLIauflensuled &HLbHS &Me0 HMID SHE&TED SIeysHeT UL LILGbEeTDeT. @5 Gueb
Brevorh S6be0FH MFHS COULL aSMLT euflemsemw QUIllbHTDS. HTeSHSHTLITeuflensulledt
WP&EW GBHMT&SLOMEITS| SHTED LOMMILITLLGEM60T SH6mel(heuSTESLD.

eleUmIRHID  MH&ESTEUNGHSHSD  6uetofls  WOHMID  QUNHETTSTT  &Lpedley,
adisne Hapeyseafier Cunsd &Hss Cunsemer CxHemeuwndmng. GLeD ELMTIHSHSLOM60T
snegesnLiauflens uLUMile Qemd SemLeusnE® o 56 eulsnnp erdlisme 66l
(persenofllnNG aufleuGsEng. B&5emsll (Perseuoflliyser Gurlly 2 sdlserfleor SLLbled
LHMID S LLOL 6D eueTTEASHS (&SI 2_eart (heemmaLl LieoflmbmnSm&.

7.1 euemIwenm

sMeSHHTLI euflens eredtug (RMisTer SemLeeuafluied CeaflsasiulL Lertefl eleurs
BMTGLY ApGW0. Beuauens GssfldsiulL efleugrigsefled anLGL LIHMSHHeneTs: SHevoreElL
SMOSHSTLI euflens LWweTUbLEMDS).

711 euemIwemma&H6T

cwrfléd QDIDLIT&SE0T snMHmILILILY "snesesTLT euflens GTEOTLIE| SHMEEUMTILING 6
UbSSUULL Yemerfluliwied aﬂGMUFF'zIGSGiT"%b@Lb.

WIT-ereoT-G&m smeSHasmL euflemsemnw "Qurr@aﬂu.‘ﬂu_lsb LoMT) VDG &L (b LM &6rledT
e6ueuBeum) sMed QemLbeueflserfled HemL DD SieTeli(haerleor Qg)rr@lllu" 6T60T EUEMTWIMISHEDMIT.

W.Z edgs "snesesTLl  euflens ugLUumielerr (WHHW GHISSD  OUNIHETTSHT
Bapeysafler Gureemna Lflhgl O\&Metorh, TSI HMe0sHled Bunédleir Heitemoeni eflaTédas, Hbh
G]&li.lG)Jg;lT@Lb“ eTe0THMMIT.

7.1.2 asnevseasnLieuflengulledr LweTUT(&6T

s anserGeusetor ML L o Slisefledl b gl er Sl sme0sSleoT oSl Ilem 6T uy, éls L1 LILGTLIHDS).
*  QUNEBETTSTILD LOHMILD 6UT HSHSHSHSL TMHLI(HLD LOMDHMIHISHED6TS SHTEOOTLILILIGITLI(bEMS).

s FHemeTHemeT HLUNL 2 FHeySHmE.

+ wndHfl euems SiMlged (pattern recognition), GMlUemed GFWeONSHSD (Signal processing),
aunevflemep (WwedrdHevoflli] (Weather Forecasting), Hleombésd &HHE Wy Hssed (Earthquake
prediction) Gunedtn @Lrkiserfled LWdTLI(bSSLILIbSME.

&Me0SHESNLIT auflemws eredrLIg) 6uetofls Bl eundlserfleor efihLemeot, 6lemed, O&T6TEnS LMHMILD
2_pusdl gpdlweunenn GLI(bSS LIWLETLIGID QI FMbhs SHHe S GLD.

195 &Med 6\GMLTeuflemdwb (PedTaevof LD
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7.2 sneugesnLl euflensuieor Wifleyser

&nesHasTLT  euflemsulled WLIHOHIGEDST GOUGLSEID SHMTETOHeWeTSH HTEOSHESHTLIT

eurflemaulleor Llifleyse eredTHEmMLD. i i
1BeBoTL. SmeoLd N EA TR )

sne&seasnL euflensullen ifleysemeueor
1. BedorL smeolt Guné@ (1) fEetorL. smeoL] _ LBeU BT GURSHD
2. L6 &6 mmILM (S) CMEYS FROWIDLTG  \prmyime  wImLTGET
3. &Lped UMb (C) i i
4. @Erasmm (eumilliL) LTmUTbESET (R) GpempimeoT

LommIUMbaerr

&SMVSOSTLE euflems Lifl6& e s & enL GUILITETT S1ETDIE(LPEDDEST

snesaSTLIT auflenssd sreysenerLl LNifl5685heHs E([HHETDIG (P ND&EN6TS 6DSILITETEOMLD.

(i) FnLLed Sism@&pemm (ii) CILIHHSHED HETT)E (LMD

Cunemnlw B (PeomsEpD BT sTeysemerl  LNflSesmLUE, HTEOTES
LifleysEpsdlenL G 2_smer 2_meXleiTseiTemoenILIL OILMTMISHE D&MD G
Fn.LL 6D SIS (PEDD

&nesHeBIL auflensuller mreTE Lifleyse@pd 6etenmewneTn mng Hlemeoulled &L Led
SIENGS(PeDD LIWIOTLGLEDE. sTiubhmene ereotug Lfleysefleor siemGeun, sieupminalemnL Gu

(O] 2 _dremn @uibsmisGe (hamHEHedler seatemw) whHm Wifleysemar UTHILSHENED ETEOTUSTELD. (O]
@ng W ss55lem sigliuenLuiled sresHesML euflemsuleor siarey Hreotd Lifleyseaflar seuflgsefs
FN&HHMHIGHEIT60T Fn(bSHEOMGLD.
Y=T+C+S+R

8rii® Y — snensesnL] euflenguller sierey

T = Guns@ WL, C = &Lp6ed LMMILIT, S = LIIHeN &ITed LoMMILIMGh, R = (RMI&SDD MMILITGb

Gl L 6D S G(Pemmuiled Siement58I mreotd Lifleysepid @GT sievemsLl UDHMHSELD.

LIHEHHED SHETDIS(LPEDD

snesasTLl auflems ey HTeTGD 6ETENMAIINETN SMihSHenaULITs: SH&HELD
Blemeouiled QILIHEHSHED TGP LIWLIETLGLEDE. BbHs U, HHS60T SiqLliLenLulled HTeSHESTLIT
euflemauledrT Siemeuneotg HeoT@ Lfleyserfledr OLHSSS OSHTEMSIIMGSLD.

Y=TxCxSxR

B G emD&EDH&HHemL Guwiner Geunun®

CILIHEHSHED V)LD S L6D SIE00)|& (P
(i) one&HesTLT euflenauler HTeoTE HTOHAOBITLIT aurflemFuleor HT60TS
Lifl6)&ETBLD 660TEMMELITEITM)| ST IHSHEW 6N 196 & @ETBLD 660TEMMELITEITT)| ST TSHEM 6
(i) Urfleyserfledr L &HemS LHILILS6T Fnl L 6D rfley &6t n L L 6D SIE0)&
SIET)|(&(LPEDDIL|EDL LI 6 (LEDMILEMLLLIEW 6
12831 euGLiY Leerfludiuied 196
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7.3 snesasnLl euflensuier Lifleysemmeusor

(i) BevorL asmeols GundE

Beueuem sl BLITS G, HI6Ysereir [HevorL &meol GLimd&ledr BLoed Ghmé &l 216060 &) SLpG BT
Hlemsuled H&HIHLD HETEMDEMILIS GMISHDE. 6T(hSHHISHSHMLLTE 2_MHUSHHUlled LoMDMIkIS6T, DS 60T
siemwly NFHSHHe0T DD, WHSHET FHTMS CLIHSHSID GUTEOTDHEN6Y, TMILPSHD CISHTEvITL
Gurédlementu|d, LOHSHGIEY 6UEH S HHSHHETNITOID HFHTHTT G Hemeowmed iy
&z @G (P& 61&meioL Gunsdlemetd GNlsSDg. Cunanmiw CusEasT AL&euTS
HewLOLUDM)] HT0SHASTLI euflensuiled LIQLILIGUINTS MDHDSHNS QFIIEOLI(bS SIS 60TMEDT.
Gunsdlement siemell(BLD (LM &6

Cuns® EpseetuL &Hevtlls (Ppemmaarfled SiemellLLILibEnDE).
1. euemguUL (Ppemm
2. siemy snsHl (pemm
3. m&@w srnsdl (Wwemm
4. 15&8m)| euTéHs (Wewm
7.3.1 euemguL (LemM

euemILUL (wempuiled Cundbems Siemliug WS ereflenwnersn@n. Sbwpenmuied
&Me&HSTLI euflensulleor s X FHAQID, SIS Y SiFFID 6Tbé&&LILL(h 6uenTLLSTerfled

® G&N&SLILbGHTDT.  L6tTeoTl GMISSLILLL L6Tefl&Hemensd ensWned Semetiisd 6U6eme6TeUenHT ®
euemT Geuetor(hld. euemTWLILLL GuUsH&Bah (WedTaevoflly &L smevor elfleyLihSHSLILIL60MLD.

Guns@&GaNlenL euemIUWD OLM(RE SPSSHET0TL (PSHHI S(BSSIHHEN6ENEH &H6)6TSHS 60
asmerer Geueoor(blD.
(i) euememeuemT e QHéHe Geu6Tor(hlD.

(ii) Ganp sievevg eueneTeuenTuiedr Gwed MHMID &P 2 efem LsTefle6T &lo 6T6voTe0oll&Hemauled
Bmss Beuetur(hld.

(iii) CursEsCamLigeir GoGen 2_srTerererflaeafledlhha CLTEHE CaHMLIqME 266 Q& hIE S S HITT
efgHwnes et eulsomisafler & bde, CUTH&S Gamlqeir S 2 erar Lserflsafledl®ha)
Curs®e CanLliymn@ 2616 AFhGSHSH ST NSSWNESSH60T eUTHSHISH6IT60T S (bSUSESF
s QHeHs Geustor(blD.

FlemmaeiT:

+ 85 sy eaflsns HeooTsHILLILGbD CUTSHE (WEDMWIMGLD.

*  &Heo0lls HeoTEHSEML CHemeu Qebemen.

*  Gpiflu Gurée @ebemevalienilenid S(Wemm LILIEOTLI(bSSLILIL 6DITLD.

&EDMSHET:

* @& L&D FMTHEDLWIS)

*  Geueueieum| Lsmerflufuieomemisenmed SHevorLmMlwliLibld CGusE WHILLS6T Q6u6UEeumT6oTem6.
6T60TB6U HLOLIG HSHETEMLD AMHMBTGSLD.

197 &Med 6\GMLTeuflemdwb (PedTaevof LD
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QM UsHuled eipseled eumesrgn@&Ll LWETLGSSILGLD T GHemeuuiesr oiemey
WedTeumLOMm):

6U(BLLD 1991 1992 1993 1994 1995 1996 1997 1998 1999 | 2000
SHHMEL 15 20 21 25 28 26 30 32 40 38
(160 @& SH6N)

BN &HTETIT HT6YSHEHHES GUEDTLILLD EUEDTSH.

Siey:

45
a0
35
30
8 25
3 20
'a 15

10

0
1990 1992 1934 1996 1993 2000 2002
U(BLLD

7.3.2 siemnsnnsifl pemm

Bwennuiled sMbESLILLL efleurhiseT @ Siemr ugdHsennsl Kiflesiulp Sigeot
gnn&] O&SM(b&sLILLL euIbLh&6feor sHSHulled eTbsHEISH smaTemliLb&Dg).

(i) esmbéEsiIULL eleurrniaset @ILenL eretoretoflHemaulesd DHhaned eleunmiser &
g uGHeems Hflssliubcdng. &wm usedseafler srnsfleepnd seoorLBwliLl b 6T
QeleeunH LGSlulledr HSW euBLSHS6d GMlHsLILL Geustorhib.

Q&HML&HSUILULL  eleurrhser GDemm eretoreotflbemsuled Bmbamed efeurrisener S
sougdHsemnsll Uiflss Quwens. Hoeled 2 e6tem euBLSHSemenr  efleosdledleomb.
Bmsvugdlseamnsl Nflssier @eeeunm uGduler sgmsflyb seorLplwiLbGSDS.
8eveunm| siewy srn&fl HemLSHSHLOLMISDE.

(ii) eu@LMpHT CunsE wHllener emww auEmHL CuTsHE LSHILILLET sl (HheusTEeom Sibens)
sYILusTGeom Lhems Sibe0&) (PHemSW eUBHL k&6 60T GUNSHE SlLIemeoTl QILMEDITLD.

:

Flemm el

* @owenn WsHeYD ereflemwwimerg OO Lflbgs 6w grnaifl (wemmuied
e&meTeug) ererflg). grnaflsefleor eNlHHwWTFD Gemwm
eTev0T eTevfled GUNEHG LOHILIL &6

+  He0lE HOTSHED HHBLHDE. Bniig auflensuler m&HEid
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* &l (b sONE] LWETLI(SSLILbeUsSTEd edleflbL oSlLLsenTed LnmSl&HaliLL&&nlquig).

6U6eDTH&IemMUuiled QLMLILILD euHLOMe0T eleuTSHHMS SiewTannsif] (WemmemWIL LWweTU(bSH
Guné@ L HILILSET SHT60oTS.

6U(THL_LD

2008 2009

2010

2011

2012

2013

eu(HLomeoTd (Bamiguied)

46.17 51.65

63.81

70.99

84.91

91.64

SHSMILD: (PSHEOTEWLD HEMEDEMLOSSMLILITENLT, 6)60TSHFHI6WM, 1F60Tem60T-15. (L&HSWD. 231)

Siey:
6U(IHLLD | GUUBLOMEDTD | SieWITLILIEGSHIUN60T CILOMSHHLD Slemy songifl Gun&® HLILs6T
2008 46.17 44.332
2009 51.65 161.63 53.877 53.877
2010 63.81 63.422
2011 70.99 72.968
2012 84.91 247.54 82.513 82.513
2013 91.64 92.052

MO S} 600T(h&EHSHHemL Guwiwnenr ellgHlwinesd = 2012 - 2009 = 3

siemr srnaiflaenddlenL Guwimer efldHluingd = 82.513 - 53.877 = 28.636

a1HsfE&0 eumLmhIHr CGuné iy =

28.636

=9.545

6MLOULI S} 600TLq.60T (LPIHemSIL LoMHMILD LlhemGHW! euIbLhi&erfleor GUné@ SILILS6T euBLMHSIm
Guné® wallillemerr siemrernafluLer (e SWISEID, Fa Ll lqULd EILMEDLD.

OBMLITESWITEDT 7 6007 (b 60018618 (bLILT60 @b S W0 & &6 B Te0 & EBLY Q1M (hHSLILIL (bET6r &).
SieueNleUNThIHEHHS NeOTFTTFH (LemMEMWIL! LIWedTUbSSH CuTéH@ HILILS6T STetors.

‘ ‘ 07_12th_Statistics_TM_Unit_7.indd 199

& 60018618 (bLIL %bﬁd'OT(b 1951 1961 1971 1981 1991 2001 2011
D&S6T OBTems (el Frhigerflen) 301.2 336.9 412.0 484.1 558.6 624.1 721.4
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o siewr sl (WewmemWILl LIWedTLbSSH CusE LI &6 LleoTeursLomm):
560::;?;((5“” g;z;i:f?g SIeWT CIOMHHLD SiemT srnaifl w(;]'lgjde
1951 301.2 278.86
1961 336.9 1050.1 350.03 350.03
1971 412.0 421.2
1981 484.1 492.37
1991 558.6 563.54
2001 624.1 1904.1 634.7 634.71
2011 721.4 705.88

EMLOUI S}600T(h&@EHSHHemL Guiwneor ellgHlwimasd = 2001 - 1961 = 40

siemr FrngiflaEnsdenL Guiwimer eeHwing = 634.7 — 350.03 = 284.67

H&flH& usHTevorth CuUTHE LHLIL =

284.67 _7

17

ThSHSHSTLLTS, 1951 SHid 6u(bL W&HSHETEOHTems = 350.03 — 71.17 = 278.86

2011 opIb QUIBL LD&SHET OBTems = 634.7 + 71.17 = 705.87

EMLDLLI S 6T0TIq.60T (IHemSI LHMID LhemSI Syevor(b&arfledr GLTSHE HLILSET, LSHSTesor(h

GursE wHlllemerr sienTerTEHILL 60T (PeMDEW SYISHEHID, &Ll QLD LIDEDLD.

siemrarnsfl (wemmenwlll UweTUubS S Heoteurpo elleunmiseErde GCunde HIyseT

HT600TS.
GU(HLLD 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972
QeuepsGLo et (Bleaching powder) | 4 | 104 | 95 | 105 | 155 | 137 | 167 | 15
2 _Musd (Leorevfled)
Siey:
siemr srnsifl Wemmluy CusE WSl &erT
6U(HLLD QEUEBSHGID &T6T 2_HUSHH | SemT Gonssd | Siewr sl | Cunse wHllser
1965 7.4 7.315
1966 10.8 8.755
37.9 9.475
1967 9.2 10.195
1968 10.5 11.635
1969 15.5 13.075
1970 13.7 14.515
60.9 15.225
1971 16.7 15.955
1972 15 17.395
12831 euGLiY Leerfludiuied 200
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6MLDILI S} 600T(h&EH&SH&EemL Guiwneot elGHlwimsd = 1970.5 — 1966.5 = 4

siemr FrngiflaEnsdenL Guiwimer eeHwingo = 15.225 - 9.475 = 5.75

25 f&HG0 auBLMHAT CursHE i = 5‘775 =1.44

siemTeuEL A sfleEsn CGundd WHL = % =0.72

1967 1b eu@pL Guné@ &Y 0.72 & 1966.5 et GuUNEG LHILINEMEITES Fnl L &ML &HELD
9.475 + 0.72 = 10.195

1968-601 GUNd®@ WHIIL, 1968 = 10.195 + 1.44 = 11.635

@eueum| oHD CUNEHS WHLILHem6Ts GHEMEULITEIT EUBLHISHEBHHS TMLIS &H6T0TSHESIL 60MLD.

7.3.3 ma@ sonsfl wemm

gLl (pewmuled (Sequence) 2 eimem wIMULL WHLS66T Sy sTn&flulledr QSHTLT
auflem& (Series) maEEHL OMEALTGL. O&HMbSHLUULL GUIBLIHISHEHHE FIMEOT 6UEMETEUEDITEMIL
6UEMITW|LD LOMHEMIT(H (LEDMWITGLD.

b&mD sonsfl umeusne snnsflemwisd snevor  SiFlsenefled LWETUbLSSLILGEDSI.
sMe0SASMLIT euflewsulledr &lped, LHeUSTEd WHMID QRSO rmUTbeener Bos GuTEHE
L HILILSHMETSHSHME00T H&HIHLD STNE (pemm 2 HeHME). HT6Y&6I60T 676001600 5H6em&H MW OLITMIS S
B&SH FINFflulledr &med iemey SHEHELD.

Swemmemwill LWeTLGbLSEID Gurg He@D srnsfluier sme Seremeusd CoHIHESbLILS)
(PESSWILOTEDT (PIq.6UTGLD. HEBHLD Tl (pemmuiled LMMILITL I 6m60T ETTEITSHTEHGEUS 6D HTED 66y
SO HSH5HSHMGD. OLUTSHIEUTS 6UIBLIR&6TeT eTetorendflHemns idlsons @mUller Gunsd
aUemeETEUEmT FIMEUTHNS S([HEHESLID.

FlemmaeiT

o ereflanal LWeTL(bSS (LPLGULD

*  &Med Flemed, amM M&HHHOSTLI auflemFuled LIWLIEITL(HSSLILIL 6DMLD.

*  (Wlgey&erfledT SHeoTemlo eleueuGeum) HLT&6T S600TLBIHSTEID LMD HEOTEMLOW|6DL LIS

* Bwenpulenersd ASMbSSLILLL euIbLkISeTl6T (Whemsll HMID LHemsw! ehLhiserler
GunslemenTd HMEUOTLI LILIEOTLI(HSHSEDMLD.

&M SBET

o anedesnLT eauflemaulled (Wemmwneor &med emLeeuafl @rHFHTed LG LWeTUbSS
Swieibd.

* B&ML srnsflenws &mevor SEFWITEDT &HMeD SieTemed SVe0d &HMew DemLGeuaflemwis
GCaIHESHBLILG! 51q.60TLOMGLD.

*  (WseL HMID SHenL Fulled Flev QUBLRISHEHHS, CLTSHE WHLILNemers SHmevor SuIeOns).

&Med e\enLTeuflendwb (perseoofliyp ———————
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b&@LD FInsfl — euLserfler 6r6toretollHeme QMemM 6T600r 6T6ufleh (3 EUIHLIRISET)

3 U@L BB FINEFHEnWS S0 SPSHSHTEODID LG SHemeTd SHHIH6d 1ameTer Beustor(blD.

1. (W& CLPEITM) CUIBLhISHEBHSHSBTE0T LOFILILISHEMENTES Fnl lq 6MLOW UBLSHDS Crans SLbeuns
O FILWLIB6U6tIT(hLD. (D& 80 (bFHeD LFILIL HSBIHLD CILOMSHSLID 6T60TLILI(HLD).
2. (wseo wHllemu elbd & SibhdHS PeTN)| eUIHL HILILSHDETSHn L Lq SIDEPEITN)] CUHL MHISEHHS
enW UBLSH NG Crone SLbeund 6\FLwLIGeuesor(bLD.

3. @Gy aswed(pemm OBMb&HUULL HemLd eUIBLSSD&MeT HIL HeooTSE(bD euemT OSMLT

(Beu6voT(hLD.

4. 3 eu@BL H&HHLD GGG SILILGSHET 3 36D EUGSSLILIL (b 3 UHL B sTMEfl HemLssLaumiD.
B dHuysGer Gxemeuwmer GUNsH@ LOFILILSETTEGLD.

T B55I5SM_(B 7.5

LI6OOTem 60U SH&l6emM  deveons/FBl  Siemeleonestr  QASMHlLSEHHS Fnl (bMeY 6urki&6T
EUPMBIGLD HL 6T OHTend EBLY OBM(boHBLILL(b6TETE. 3 6UBL HHHL FTnalf] Smevor.

(LD

2004-05|2005-06|2006-07 (2007-082008-09

2009-10{2010-11|2011-12

2012-13|2013-14

2014-15

LOMEIL L 6MLOWI
8L (bM6Y

eumhid euLprhIEAWL 41.82 | 40.05 | 39.12 | 24.72 | 26.69 | 59.66 | 23.65 | 28.36 | 33.31 31.60 | 36.48
BHL60T BTN
(Gamguiled)
® . ®
Siiey:
CLPEOTIM)| B 6T0T(b&HEHSHSHITEOT [h&IHLD FINSIflemws HemL g [HTedled &mevoreomib.
LD LMeULL emOW &l (bD6Y 6urhid] | 3 eUHL H&BIHLD | 3 6UIHL HSIHLD
© GULPTRIFIL L 60T E1HTEMS QDM HSHID grn&ifl

2004-05 41.82 - -
2005-06 40.05 120.99 40.33
2006-07 39.12 103.89 34.63
2007-08 24.72 90.53 30.18
2008-09 26.69 111.07 37.02
2009-10 59.66 110 36.67
2010-11 23.65 111.67 37.22
2011-12 28.36 85.32 28.44
2012-13 33.31 93.27 31.09
2013-14 31.60 101.39 33.80
2014-15 36.48 - =

BB FIN&fl — eu@pLIkserfleoT eretoretoflbeme SILemL erevor ereufled (4 6u(HLrkl&H6T)

1. (1p56D HTEOTES EUBLIEISHEDHSHSTET HILILSHEMETS Fnl lg SN 2 6UF LOOHMID 3 6UF EUTHL
emWSH S 6T(1HEEUTITHID. (B&HEn (hged 4 QUBL HHIHLD CLDTHSLID 6T6UTLILI(HLD)

—— 128Ib euBLIY Yearflufuwied 202
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. (Ppsed wHlemu eNlbsHs SrevorLneus LSS OBHE SibHS UL FIILSHemens Snl lq

BTE0TS QUBLMISHEHHGSD eMOWISHS6D 6T(10S Geusvor(hid.

BBz 61FWed (emm EBM(bHSLILILL HemL& 6U(HL LoSILILSET 6T(h&&LILI(LD 6uemT O\GTLT G6U6eToT(hLD.
4 euBL B OWTHSHHH0 B WHLsHemerssnlly 3 Speug auBLSHNEG CrlT s
BeuevoT(hHID.

. (P61 4 SUBL HBIBLD ATSHSHHMS 6l(bSH& SbSHS 4 6UIBL H&HIHLD CIOMSHS LOHILIL|SHEW6TSH8n L 1q

4 eug) UL SIS CHET 6115 Geusvor(hid.

@&aswedpemm 4 QUBL HHIHLD AWNSHS WHILILSHET SeMETSHHID Fal LLILIL(H 6DOWILILhSSHILD
auemT ASMTLT Geuetor(bhib.

4 6u(bL HSHHLD GIOMSHS WO FIILSHET 8 6D UGSSHSLILL (b H&HIHL FIMEH UDLILIGSH DS
B FHIGU Caemeuwwimerr GuUéH@ LFIILMGLD.

QBMb&&LILLL QsMLI auflems 4 eu@pL spnHduled 2 _6Tens) 6Te0TSHST600T(b H&HIHLD FTME]

He00THE(H 5.

6U(HLLD 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

Syevor(h FILY | 154.0 | 140.5 | 147.0 | 148.5 | 142.9 | 142.1 | 136.6 | 142.7 | 145.7 | 145.1 | 137.8

Siey:
4 6T (bSHEHSHHNET HHIHLD FTMEflemwis SHemL &l Hredled SHmevoreonLD.
UL S4600T(h 4 Q(BL HSIHLD emLoWl [hlemedLl Li(hSSLILIL L Gurs®
&I QDM SHSHLD HSBIHLD CIOMSHHLD W&l &ei

1998 154.0

1999 140.5 -
590.0

2000 147.0 1168.9 146.11
578.9

2001 148.5 1159.4 144.93
580.5

2002 142.9 1150.6 143.83
570.1

2003 142.1 11344 141.8
564.3

2004 136.6 1131.4 141.43
567.1

2005 142.7 1137.2 142.15
570.1

2006 145.7 1141.4 142.68
571.3

2007 145.1 -

2008 137.8

203 &Med 6\GMLTeuflemdwb (PedTaevof LD
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7.3.4 1558 euiés (pewm

&nesasLT euflenguleor mrerE Wfleyseafled HevorL &meoll GuTé@, HeOoTL &HMedSHH 60T
Guns® femsulemert GH&EADE. CuNeHE WHLNlenens sevofls MILLSSH 6T 2 56N 60T STETTILD
Q0 (WemD WEAN UiHs (PedDWTEGD. SbWenn SHED LTeuednsl LWeTLbSSILbSADE).
@owemnuiled 2 _etoTemOWINET WOMID &HeoOSHLLULL  WwFllyseafler  ellgHlwinamiserfleor
Qi samsafler snbsed Wsdn wHILTGD. aar@eu @bwennuled sevorLplwiiiLbd GurésE
Ganp WsLl aunmsswner CrI&GsMbh 6160 AHeWPSSLILIGIME.

QUMM AL I HESLD (P6edT Heooflllh&D &g OUfigIb 2 seydng). OLINHETTSTT LoHMILD
6Ue0fl8 BMESHASTLIT euflemsserfleor GUMEE LS GHenens SmeoorLSled (W Liki@ eudlebEns).

B&dm euTss (Wwempuled CuNsE WHILILSHEDETE STETOTE.
B&M euTsaWemm, Q&SMbSSIULL WHIUSEHSHSL OUNIHESIHONET FLOGITUML L D60
MDD QI FDHS SHENLTSLD.
n Gamg FI&6T ABMb&HSLILL (b SSHSHTEYSHEHHGL LN [HSHLoment Gamb CaemeuliLbSna)
eTevfled QUM gieuneor CoITHEHMLLG60T FLOGOTLIMLTE0TS)
¥y =a+ bx H&Lb.
@8leo a wHmI b YPHwener wIPlOWINGWL. a LHOID b 6T 6EhHEIEUTIH WHIUSESL b
CrisGan(h HlemL&GLD oHMID DL FILILS6T SHenLsHalaunm et x et Hlligsener LT Hlul b
y @601 HLILSHemens SHeUoTLMLIEONID. ¥ = a + b X 6T60ID FLOGITLIM(H X LHMID ¥ —5& SemL Guiwimeor
Gl 2 _melemert QeuafliLbs&Id @ fmbs swetun e mss Geustorbeloefled y, &eor
T HTUMTSSULGBLD S &e6IT )Ci &HOUILMBhS WHIHEHHG 66U MBI S(HHHBe6U6t0T(hD
y, = 1,2, .., n. 1868m euisswenmulenr a&meTemaLILIG. OUTIHSSLONET SFOETUN( &HetorLmilbs
wHMID rHFLILMTSESLILGL WLHILSERHS BenL Cuiwinenr eNsHwnedHen euisHssHemenn L5&
n 2
wsns@LEUNE) HemLLILSTESLD. ASTEUS) Z(J’i —)A;ij o 15&8m) HliunésB@eueson(bid.
i=1
2 " 2
Z(yi_j)ij = Z(J’i_“_bxf ) peorg WEAnoHiun@n. Sowenn Sm Swedhlene

i=1
FLDEOTLIM(b&6WaTLI 1L M)ISSHIHLD.

Zn: y, =na+ bzn: X,
i=1 i=1

(7.1)
Zn:xiyi = azn:x + bzn:xf
i=1 i=1 i=1

Beuel[p weTunpbaemend SiéHs a HmId b et wHLseT HewLdH@GD wHnIb CUTHS
FLOEOTLIML LG 60T QILIT(HSHSHE0M6uT &), ( QLN SSHLoment G&m(b)

(7.2)

y=a+ bx (7.3)

x, 8601 &H600TLMIbG Logllsenar 7.3860 TSl y, CuneH@ LSllseT HemL&sGw i=1,2, ..., 1.
G&OIULY: eungieuns Crr Sie0@ Foner s enLeleuaflulienid LHMID SbEHSbSHS 6T600THEMTHEYLD
Bm5E1D. T eNWRIIBLLD SHEWINS 6T(heHSLILBLEUTE GBI X 60T 8n.(bGHED &SNS

SDDESILGLEDS) (le = OJ.

i=1

12831 euGLiY Leerfludiuied
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aTeoTGeu BL&HS (7.1) HmID (7.2) & sHSSLEUTE)

zyi inyi

= . . _ =l
a_’T HOID b ==
2

&neo @ewLe6uerflgerfl60T 676006001660 8 69M 6D 6T600T S6D6DHI ST WL 6T600T600TT 8 E([HLIL60T
BNHG HSHHUTN CUTES W HILILGHemeN LEFHM)| EUTSHE(LPemD LWEITLI(hSHE &H600Té:E L 60MLD.

6T60T HeMLSHME.

FlemmaeiT

+ 156 euiHs (ewm eEMHS eNBLL, OleuNILILSEm6T (P(QEUSIOTS BH&SSHME.

*  QBMbLSSLUIULL &TedHnaTeor GUTHE HLULSHET SIem60THEMSU|D ILIMEDILD.

*  8wennuiled euHhHISTED CUTEHE LSILILSHED6T (LP6eiT&H6vofILIL 1FLIL SUIID.

&M BH6T

* @owem»nuiled &etoTSSbeug HD (PemMSHem6TeNlL LSEYD S1q.60TLOMELD.

s ydw wiysener GardH@ BUTE H600THEbHESEm6N L56T0T(bLD E1FLILIGEU6TOT(HLD.

* @&l 516D, LHeUSTEd LoMHMID (PeDMIIMM LOMMILIM(HSHEM6T SHIHSHHED C1SHMT6TeUH 606060

c Guns® wIHlysemeT 2 L 6T auHHTN led HTEMhIGEDHSHE L (bBLW WS Suigibd, HevorL
&ned siemein@ H UL Quieons)

1B&dm euTsapenmenw LWETLUBSH CuNsE HLITNenerTd SMesoTLSHSTET LI SH6iT

eU(BLhi&afle0T eTetuTetollBemas (1) RMHEM 6T6T0T 6T6u{l6D

i) ereLEOM EUIHLMAISEIIID (PFHEL EUIHL HMWS HLHSHSHEYD (x)

ii) emww LY (A) erh&H&HeD
) By (4) Toseey 9 _sEhs&S 6Fflujon?

i) =X - A seUESGS B&Am euiss weopulet Gurnee Gamb

iv) u?wobhmib uy, SNesors el UNGSsIoner CrIsGsTh SHGLD.

BuwiedFlemed FLOEOTLIM(b&6m6IT LILIGITLI(h&HS:

n

Zyi =na+ bzn:ui
i=1

i=1
n n n
_ 2
Dy, =a u b u;
i=1 i=1 i=1

n

zyi zuiyi

= ohmib b = -2 .
DMILO = &ITe00T

Z
i
i=1

WsLeILMHSHSLONe0T ChiT&GaHMLLY60T FLOGOTLIN(h:

a=

y=a+bu=a+b(x-A4A)
o0

&Med e\enLTeuflendwb (perseoofliyp ———————
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Slpsananib asMLfled &lemn agmdleonsrisefer misTGeumT efleme &MU (h 6T600TSEH&HE

&) euisswenpuied Guréee Cankb AUNHSHEIS.

QUEBLLD 2010 2011 2012 2013 2014
GBI b eregon 166 177 198 221 225
siey:

QUL @fi‘i‘b X=x-2010 | 17 ; ) ’24 u? Wy, L:;"ij@
2010 166 0 -2 4 -332 165
2011 177 1 -1 1 ~177 181.2
2012 198 2 0 0 0 197.4
2013 221 3 1 1 221 213.6
2014 225 4 2 4 450 229.8

5 5 5 5

>y, =987 D=0 | Sui=10 | D uy =162

i=1 i=1 i=1 i=1

Cmird Gamilqedr &oedTunh y = a + bx
=a+bu @haeu=X-2

Buiebiflemed &Lo6dTLIN(b&6ME0[HHS!: i v,
“~-' 987
a=+-——= ? =1974

y=197.4+16.2 (X - 2)
=197.4+ 162 X - 32.4
=162 X + 165

aimeugl, y = 165 + 16.2X
Guna® wdHuysemend snevor X = 0, 1, 2, 3, 4 ereor UiTHluiL. Geuevor(hid.
X=0,y=165+0=165
X=1,y=165+16.2=181.2
X=2,y=165+32.4=197.4
X=3,y=165+48.6=213.6
X=4,y=165+64.8 =229.8

ereor@ey, 2010, 2011, 2012, 2013 wmmitd 2014 edr CuNsHE WHlL&eT (WemwmGW 165, 181.2, 197 4,

213.6 Hmb 229.8 SHGLD.
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B&AM) euisa(emmenIl LWeTLUbSE Curéee WHHlLsemend STeoTUSDESTE Lig&eT:
6U(BLMhI&6Ifl60T 6TevuTe00 Gema (1) ITL6mL. 6T600T 6T600fl6D.

i) er6beO EUIHLIAISETIQID (WHEL CUIHL HWSHS HLHISHSHEUD (X)
ii) u,=2X-(n-1) sneors
iii) u?wHID u y, HevOIS

QF60TD (PemM&EGLI LWeITLbSHS W 1B sulfl(wemmaemenll Weotupm GuTEE LoSILILsemens
&600TSH L 6DMLD.

6 eupLM&eafled SOPHILIGNHE UL eeuaflBic shmieon Lwevollserfler erevoreooflsens
S1p&&MenID S L 6uemeuTufled O1&M(h&HSLILIL (beTen gl GLITé@ oSl & emer &) 6ulT &8(Lp emm emL]
UWIeOTL(h GBS HeooTSHE (b,

6U(HLLD 2005 2006 2007 2008 2009 2010
EU(HEMS 6T600T600THemS (Ee0Lgrhiserfled) 12 13 18 20 24 28
Siey:
. EUIHEDS 5
QU(IBLLD ) ) X=x.-2005 u=2X-5 u, u.y.
CLEX 1 s memhidens ¥, : ' ' i
(O] 2005 12 0 -5 25 -60 (O]
2006 13 1 -3 9 -39
2007 18 2 -1 1 -18
2008 20 3 1 1 20
2009 24 4 3 9 72
2010 28 5 5 25 140
6 6 6 5 6
Zyi=115 Zlui=0 Zui =70 Zuiyizlls
i=1 i= i=1 P

CrI&GsMLIq 60T FoedTUnh ¥ = a + bx
=a+bu@meu=2X-5

Buwiebblemedd FLo6OTLIM(H&6m6ET LILIEITL(hS S

207 &Med 6\GMLTeuflemdwb (PedTaevof LD
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y=a+bu
=19.17 + 1.64 (2X - 5)
=19.17 + 3.28X - 8.2
=3.28X +10.97
aigneugl, y = 10.97 + 3.28X
GaHemeuwmedT 6U(BLEISEDSS GundH® wHliyser eum X = 0, 1, 2, 3, 4, 5 6T60T  FLOETUMLIqED
Uy Hlufeyo. Coai,
X=0,y=10.97 + 0 =10.97
X=1,y=10.97 + 3.28 = 14.25
X=2,y=10.97 + 6.56 = 17.53
X=3,y=10.97 + 9.84 = 20.81
X=4,y=10.97 + 13.12 = 24.09
X=5,y=10.97 + 16.4 = 27.37
. 2005,2006,2007,2008,2009 wopmib 2010 et Guné@ w&liyser 10.97, 14.25, 17.53, 20.81, 24.09
LOHMID 27.37 Sh&LD.
(ii) ugpen smev LMTMILTG ST
LIIH6Y &ITED LOMMILIM(b&ET eTE0TLISI 6(H EUHL SHSMGS6T LheusHSHEHMHL UL &HEn 191Ul GIDD
Bn&HHHIGETTELD.

L[H6 SHITED LOMMILIM(bSEW6TS &HMevol SHMSHASTLI euflemsuleor SuieblInHCashu sSreysHer
&MEDM600T(h, LOMS, EUTT DIeD60&| H6T SiglilemLuied ubey Qs Geuetor(bld. LIIHEY &HTeD
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LHeusTe GUIUIE STE00TLSDESTE0T (LDEWM 6T

i) QsnméslulL elleurrhisener Lo eunflwing suflenslilbhssls.

ii) slemerTHE eumLMISafledT LHeuhSefledr STeyser &alLluUl(p UmeusTe &Insil
SE0UTSHSLLILIGEMG).

iii) u@peusneo sxnaflullerr sxnafl sevoreELLLGEADSI.
(wnss sonsfl = UHeusTed srnafluler awMsSw / 4).

iv) eeueleuN(H LHeuSTed sINsflb Qnss sansflilmed aGsHsl, sseiswns SGMUILLLbeg

LBEUSSTE0SH GBI ShSLD.

SMubasemer eraflw sxnal Wemmuled smetor

&Gl QaMbeEaLILL(beTem SOPHTLIGE uleurenr wenl (LO.W6) elleursSHn@& LHeusSTeD

. LIH 6 IhI&6iT
6U(HLLD
I II 111 v

2001 118.4 260.0 379.4 70

2002 85.8 185.4 407.1 8.7

2003 129.8 336.5 403.1 12.0

2004 283.4 360.7 472.1 14.3

2005 231.7 308.5 828.8 15.9

Siey:
. LIH eI &6l
6UIHLLD
I II II1 IV
2001 118.4 260.0 379.4 70
2002 85.8 185.4 407.1 8.7
2003 129.8 336.5 403.1 12.0
2004 283.4 360.7 472.1 14.3
2005 231.7 308.5 828.8 15.9
LB6usTe ETnad] 169.82 290.22 498.1 24.18
LGeusTe GBSO 69 118 203 10
. u@meusmed srmaflulledT eom&sLD
Qwnss sanafl = .
169.82 + 290.22 + 498.1 + 24.18
- 4
982.32
= —=24558
4
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169.82
| ugpeusTed GSMUSH = 245,58
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Il upeusTed GSMUIH = 24558
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Il ugpeusTed GSMUIH = 24558
24.18
IV ugpeusned &mluik = H
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x 100

————x 100 = 69.15 = 69
————x100=118.18 ~ 118
———— x 100 = 202.83 ~ 203

x 100 =9.85=10

:

LHeUSE0&HGMBUI (b&Hefledr  &n (bGHed
400 o @OmsHs Ceuevorphld
6T 60TLIGH60) 60T &6)60TH S 6D
e meTer(@euesor(bld

@hdwnefled udleuneor weml (O.L5) efeumd EBY ABMbEHSLILL (beTeng SeuefleurHHMNES

LI[HeUSTed GMui(h &HTetors.

o 2009 2010 2011 2012

I 38.2 38.5 55 50.5

11 166.8 250.9 277.7 197

111 612.6 773.1 717.8 706.1

(O] 1Y 72.2 153.1 65.8 101.1 (O]
Sirey:
) LICH6UrAI &6

aiGLo I 1I 111 v
2009 38.2 166.8 612.6 72.2
2010 38.5 250.9 773.1 153.1
2011 55 277.7 717.8 65.8
2012 50.5 197 706.1 101.1
LI(HEUSTED OO SHSLD 182.2 892.4 2809.6 392.2
U[Heusmen srmaifl 45.55 223.1 702.4 98.05
LmeusTed GMulth 17 83 263 37

L[HeusTed FInaifl OLon&HsLD

Qwrss sonaifl =

4

45.55 +223.1 +702.4 + 98.05
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223.1
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® SOIG 267.28
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© PG 267.28

98.05
IV ugreusmed WS = ——— x 100 = 36.69 = 37
@ SOIG = 28
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&me&asTL euflemsuier CUTsHEe CHMLIG60T IHMSSHTLPEEML LI SHTE0IHlE060 SIS &6
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36. Spsananib elleursHnE sTe0HaSMLT auflens cuenILULLD euemIha GUTSHEH NS STesor

6U(HLLD 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
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1990 1991 1992 1993 1994
2 Husd (yulimb Ledr) 70 72 88 90 92

6U(HLLD

45. 2000 2410 6B L SH M B MeuT BT 6m 60 BLId & 6rfl60T 6T600T600f1 8 602 & 60 ULIE & M600T &L & 600TL 6UMH MM
H600TL M.

(1) 15&Am) euTéHs (emmemILl LWETLI(LbSEH GhiéHGaMEL L 6meDTL! QILIMTHSSISH.

(2) Gure® wIllysemaTs &Te0oTs.

6U(HLLD 1990 | 1991 | 1992 | 1993 | 1994 | 1995

agremeoGuélsafler eretorevolldens (Hrmisefled) | 20 | 21 | 23 | 25 | 27 | 29
46. Q@ HnieueTSH 60T THMIDS Siene)] ELP& S 6ToTL UMM,

6U(HLLD 1995 1996 1997 1998 1999 2000 2001

anmiodl (LBlededlwievfled) 12 13 13 16 16 19 23

CrI&GsMLIgemenTll OILMIHSSH 2005 b UBHLSSHD&TET anMILSILINEmErT &H600TSHSE (hS.

47. wemlp eN6UTSHBHT6YHEHSHE LHeuSTedH GMIUIL I ement erefl srnaifl (Wwemmulled HevoTSHE (bb.

oD R I I 100 v
2000-01 314.5 335.6 16.8 118.4
2001-02 260.0 379.4 70.0 85.8
2002-03 185.4 407.1 8.7 129.8
2003-04 336.5 403.1 12.0 283.4
2004-05 360.7 472.1 14.3 231.7

48. S0lpHMLIG6D LIS Wemlp efleuTThSEHHE (LI56D) LheusTed GSMuiba6T &netore

oD LG 2009 2010 2011 2012
I 38.2 38.5 55 50.5
I 166.8 250.9 277.7 197
111 612.6 773.1 717.8 706.1
v 72.2 153.1 65.8 101.1

217 &Med 6\GMLTeuflemdwb (PedTaevof LD

‘ ‘ 07_12th_Statistics_TM_Unit_7.indd 217 @ 12-12-2021 19:26:46 ‘ ‘



www.tnschggolbooks.in

49. SpsanemID S Leuemevor &led eUBLEISafled gnhULL  &Teometorh 6FeENeTHhISEmETS
(1 @evL_grsefled) GHSEHNG. SeuefleuThisEbdE& LbHeusTeD GBUIbH6T SHMesors.

Lo U0 2000 2001 2002 2003
I 78 84 92 100
I 62 64 70 81
I 56 61 63 72
v 71 82 83 96

50. sOIPHTLIGE CopauTd 2 MHuSSHeEsns LIWeTLbLSSLILGD Heourly Sereler (Syulimb
QemsGLIfled) efleumid HleoTeuBLomm):

6U(HLLD 2003 2004 2005 2006 2007 2008 2009 2010

] (WTH 118 109 100 95 94 90 82 76
(i Qem&GLIT)
sieunHMnG SiemT FONgifl (PemmemWILl LWweiTLh S GuNd@ LoSHILILGH6T &Me0ors.

eXlemL &6l
I 1. (=) 2. (@) 3. () 4. () 5. (FF)
6. () 7.(@) 8. () 9. (@ 10. (23)
® 11. (o)) 12. (23) 13. (23) 14. (23) 15. (@) @
ITI 34. 1) &Lp6d LOMMILIM(b&6IT ii) @(grusnHDILTMILTG iii) HevorLasmeolIGUT&H S

37.22.44, 23, 23.56, 24.11, 24.67, 25.22
38. -, 108.67, 898.33, 1057.33, 1046, 1094.67, —
IV 41.48,63,77,92,107, 121, 136
42. 691.66, 709.72, 727.78, 745.84, 763.91, 781.97, 800.03, 818.09
43. -, —, 1658.75, 1659.625, 1684.875, 1729.125, 1777.875, 1820.375, —, -
44.70, 76.2, 82.4, 88.6, 94.8, 101
45.19.52, 21.38, 23.24, 25.1, 26.95, 28.81
2000 sy eupLSFlev 1gTemeo Gl erfledr erevoTevuflHema 3812
46. 10.86, 12.57, 14.29, 16, 17.71, 19.42,21.14
2005 gyb UL HFHD&TeoT erhmiodl 27.97 LHlededlleoTsaT.

47.132, 181, 11,77
48.17, 83, 263, 37
49. 117,91, 83, 109
50. 113, 108, 103, 98, 93, 88, 83,78
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ICT CORNER
TIME SERIES AND FORECASTING

This activity helps to
Understand about
Times Series and Forecasting

Tty Gt RS e

Steps:

» Open the browser and type the URL given (or) scan the QR code.

o GeoGebra work book called “Time Series Plot” will open.

» Move the “seed” slider to select a new sample.

o Put the Tick Mark in the Check box to see an answer to the problem.

Seed a1 Sesda 1
—
Thos tati ko s B psecmriags of U5, reakdersial

Tre: tabie Deirw $hows T [erenage oF U5, seskenaa
wene visand for 10

TR s i e VR N 16 GO e
=3 Teza Joea [rreelaan Jona Jasn [rangfam fem Jann | E:v e [won [raoafas [a1o Jwes [1anaam Jenn w1 |
@ Fuane: () s na [ror hos hos [oales Br by la I Lioe li3s fror e lios soafoe o7 fex los |
e

Covane 3 Tme series (ot of Tos 2002,

B Gheck B b B9 Bee 2 anewer 2 T8 pragien.

] U5, Apartmant Vacency Ras T Series
12

D) Crieck e bow i st i it 1 T probiens.

"
08
w08
104

%\\/\/

W08 1208 30 B0 B0 A0 3 6m e
Caner

:.o

Tre satee Bekow shows e permeniage of U 5. resicema

el UV it e wcand Ao 12 DONSECAT e

[uarer Tzeefane 1o oo Jrzndfam e B [iznafaag femg fumg |
e %) 1o [sos Joss [ias s for o s [ |88 |88 lss |
[ —— T

2 w0k e o 12 80 it 2 i prtéen

Foe %) 8. Aparimani Vacancy Rate Tims Baries

i e Y
4208 310 &% 10 D0 Am AT Sm 13T A2 ear gl
Cuaner

Pictures are indicatives only*

URL:
https://www.geogebra.org/m/Cd6dviMV
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315 &l wimwib

"o, eumpfleneol]
\\\5; Lemerfluliwiepio
FiTeunsLl

Lemerflufiwepio

\\\\\\\\\\\\I
= ’
?

W

ellevedlwid  Soumy  (William
Farr) ereotueur flLemeor&
Gaihs GrmusesTHo)
Simlellwieon. OB S &I6ULl
y er efl U w e» e B
Camrpmelsseurn s efled
SI6U(HLD 6(HEUTTEUMIT.
Nfi’Leofledr  eumiprflemeoLl
yererflullwiemeo (PEDHWNSS OFT&SHSHID
uGLUMile) e&W&ID eeuafluIliLsmed, ooum,
'mefeor eumprhlemeots  Leierflufiuwiedledr SHEnS
GTEOTM  SHWLPSHSBLILEH DN 60600TL_60fl6D
© eTem  &SMSHMIL LOOHMID  EQULILILDETOTL 60
mSsIeuSHDsTeor  Hevell  [Flm660TSHH 60T
eurmuilebled, 16U &) LI6ooflem L) ILIHEMLO LitbSHEILD
6N\ HLOME, 16U &) OWIWLIT ILMIISSLILL(beTeTenss
SME0OTEOND. Q&L QFH[Hefled 1926 b
SH600T(h SiBBEIMIEUEDTSH SLIGLID SLLLLLL S
aifled &sMHMOL WLOHMID esTHD GBI
w@mSHHe Sneflwessl usoflwnhriw 23
GuirserfledT EILIWITSHEHLD ILIMII&SLILIL (bETET60T.

6eDEOIWLID LT
1807-1883

wvwv.tnsch%olbooks.in

7

9.4. weme mGeormul 6w
(P.C. Mahalanobis), HifeunaL
yemerfluflwied (PemMEmL
Sndluneied 2_Heund@eudled
(weorGeotmiqWin& S  HlSHSI.
sieui, @hFH SIT&EEHSTET

@g}w O\&B6T 6 uma‘ﬂu&]uw 19.4. m@)wn@smmﬁlsm

1893-1972
2 Beonssi S} 6UMIT.

SHGUTemsW WwHEHW Lsmefluiiwed SigeuensLib,
GCapdw  wnHflEsHoEasBLY  SEEUDSHID
S Fweumnemnm SlemLoliLled SHeINS S
HaphdHmesHnnT. Qeuld, asnesssmeNlaeTer,
2 ealysp eupm  @nhdHw  yemeflufuwied
HMI6160T H6m S 5 (ISI) GamDmuelSS.
SibIBlmI6u6DT 55 60T &6 600T 6MLO IR S6T
@rdHwnefled uLdGoum UGS sefled 2 eement.
@mpfimieueotd, yerefluilwed L pdleorr], [Hleo
Siemolwed, gewpsellwed, sevofleofl imladlwied,
&evoflevf] eimleflwed, QuimLiluwed GamumLiqwied
Gunedim  HlE®MS6QIID UrRISTOI  uIHEUS)
GSNUIL5HSHSHTSLD.

SOHMeL &MHBHTeTs 6l

+ eumprblemeol Lsmerfluiiwiedledr (p&H&GgIeusHemaLt Lflib&I6\ST6TErns6D.

L)

% LebGeum @iy ellfgrigser uHm Sinflge.

L)

% LebGeum) UimLiy efléshiser LD Sirs6b.

% eUMLDIHlEmED SIL L 6UEMETTTEMIL SIEMLDGHSHED

<+ @hdHw yererflufwied (pemmemio LM SimgHeD.
«* Bifeunall Yeerflufwedleor Lirki@ Lnm Sinflsed

% eumprblemed i L euemevoruled 2 _smemeumemmLiLHT Sinflged.

% CSO, NSSO gydwieumenmud, Sigedt Lilifleysememud Sinflge.
% snCuremsw @mHHw yemaflufwed (pewm, QFWEOLIGLSSILGD eisd updil yflibs

C\BMETETHSED.

12831 euGLiY Leerfludiuied
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8.1 eumpflemevls Yerrerflufwied (Vital Statistics)

WL HLD

wéHeT aFnemsuiwed (Demography) ereotug, eungefled oeofls@e0TSHSHSBMET LO&HE6T
OBMemSH HEUUTHE\SH(bLIL, FCPSHD FMIHS, LI FMihHS weHseflenL G enL(bLD LMHMkIGSET UMM
&H6E00TSHE1&H(bLILISET [HLHF|, SieuDemDLILDMIE Sn MIEUSTESLD.

eumphlemevrl Lsmeflufwied (Vital Statistics) eredrLg) & &6 agTemasuilwedledr (Demograhpy)
Q0 USH WSS SHSLLGEDE. eurphleneLisrefluiluich ereoTLg), efls eumpsHensuied Hla (gL
Wimliyset, @mliserT, $lpLetormiser, @LbeLwised Guretmeunenmll DML LGLUMLE &)
len&H LD H(HLD SMledwed (WenmWITGLD.

eunprhlementt Liemeflufiwed uHmiw euemIiemD&6T feveunhemnms SLp&aemesorGULD:

LITbLIEDT §&65T6mLo Si6bE0G| FsDIBlemeED FMIHGIETET IENILLD UDDI SpUbSHIsHedled QumID
(P19.6Y&6MET, 6T600TSH6001S (PemMmUied OFTS S5 G'm.ﬂ)GDITLb.l
~SHIST By evGammb.
eumphlemeoliemaflufwied  ereotug),  UmLyser, Cmumummed, @mliLHeT,  HIHLOETOTHISET
GunedrmeumemmLl UFle)y QFLWD eupsHsLTeT LS GaUbs6TledHha QUDLILIGL SI6YSHemens
61&MeToTL &l AHONBHS QB FeSHSHS60T HSHMTHTILD, euaniTFdl GUTedTDemel HMILILIEDSI.
—6\LIEh &LOI6OT

® QW sopssdlel Sibs M USHUND o eTGatmfledr eumppdHemsemWIl LD, ®
SLLGHUIOBHE OUDLILGLD 6Tetor FMIHS STeysHener SiPlelled (WedmLLly & nieuGs,
eumLprblemeoLl Lsmerfluliwieon &Lo.

8.1.1 eunmphlemevli Lererflufwiedleor (paéflwigsgieud (Importance of Vital Statistics)
eumprblemeoLiemerflufuied 6T60TLIS| 6T6UOTEMIHG Siemeysenmeot, DL &erledT erevorevoflsHemns,

@nlyset, smellsd @nliset, Gwell @nULseT, sHeynIHe CUTETDEUDENDE QSHTETOTL SHTGLD.

3160 (PHAWGHGIEUSHWSSH L& MevorGUIMLD.

e B G&UIIILL &MOsHING, QI Wafs FUPHSSDSTET &HSHET STENHUILID SBIELHES
eumprilemeoL Lsmerfluiiwied gmeyser Sieudions ellenri@SleoTmeoT.

* 6B IHTLIq60T 6ueMT&&lUTleD, GUILILTS, o aerleoT 2L 6D Hedl Guesmieugleb eumprblement LaTerflufied
(PEHEWSSHIEUD USHEDS.

o SOPSH — GUNEHEMMEMOWL, ewung &ensmuo  GurnetmeumBinG,  SILLLObeusnHELD,
(WeoTBeormmSEHmeent IS SMetoTLsDHESLD eumLphlemedl Lemerfluwisd LLIITLI(EDE.

o Uniy ellfsrmser, @nLiy eldsmiser eunmindlemL GuiwjsTer MMSTLPEYSET IMLIHEUSDETE0T
SMT600TRISHEM6T AMEUSNHSLI LIUISTLGHSEM&.

* &b HILIqedT '® 16 meold Guietored LiHmi &HHS SbHILgaleTer smil-Cail iy eN&HsL0
SMIHSITEL. BSHIHTEUHENENS OHTE00T(h 2 L 6dHED CLEMIHET STHWS 2 _WITSHEIEUSDS
Beuetorig i HL L hisemend S L Beuetorbeudm@ eumprhleneotl Latemluiuied LwedTLbEN&l.

o  @FQIeTen FIeYSHemENS QSTevuT(h, GHEIL, Sied BT (bd SMUIbaHemeT UL (PKEDE.

ﬂ— eunprhlemeLl Lserflufwignid Blieurnastt Lererflufiuiepin

‘ ‘ 08_12th_Statistics_TM_Unit_8.indd 221 @ 07-12-2021 21:22:39‘ ‘



‘ _:D:D www.tnsch@olbooks.in E_:l:l:. ‘

* BSFHOUD, LEHBeTOGTEmSUIWED, &MU h Smeflwed ey Guredtn HEPDHEHHSL!
LIwIedTLIED &)

o IIETEL EFWELBLSHLILLL &SbOUBOSEHILLMISENTED &HSHEHHES eMULL LIWL6ITSHeT LbmL
LS emL& OFLIEUSDHSL LWETL(S M.

* &b UGH U6 660G FCLHSHSHSI6D S16DE0E) [HITL 196D, CUMLDIFIEWED [FSHLDESHEITTED, LS SHET OiHTemEUT6d
UL onmmd umn eurpblemeoL! Lsmerflufied eLpeod sevormil (pigHm&).

o auprilemed HlHPEYS6T CLO6OLD, Lo&s6rledT 2L edmhevld GLIETDID(Wemmem, B(H SepSHhisHEHSEEEHT,
BrueHeErsCaT, &m BrbheHEnrsCHT QUIIL (S Smeuusn@ eunphlemeoll LsTerfluiwisd
LIWI6OTLI(b &M &l

8.1.2 eunpiflemevll Lemefluflwed Beaiflé&@ (pwemmaer (Collection of Vital Statistics)

aunphlene Hapeysefled sreysemerd GFasfliUsH®, SPEHBEUIL DH& (LWEDMEBET
LM GIEUMSLI LILIGITLI(bSSL! Li(h&e0Tm6DT.

(i) udley s (pemm (Registration System)

(i) wps&sseuofliy wemm (Census/Complete Enumeration Method)
(iii) semdaevofliy (pemm (Survey method)

(iv) ondlfl udleyesinbwenm (Sample Registration System)

(v) ugssmiey (wemm (Analytical method)

(i) udley aFLWD (ewm (Registration System)

@ udley GELWD (Wenm 6reTLgl, eumpHlemed Hlaspeysafler eflaurhissanars GsaflobELD @&
GILIM&I6UITEDT (WeMDIINGLD. &I H AT &l60T BlITeUnsHD FMIHSHSTE eXlenhGaEngl. HTGF, 1s&& 66T
eunprflemen Hlalpeysenmeot LpLiLyser, @mLLseT, SH(BLoetormhiseT, Wwéserfleor GLLbeLWITe)se6T
GunedimeumemmLl LF6Y OFLE DEUSH(HSHGL IFHMTHMSL CUDMIETONS. LD HT(h&HET
Bwenmenwlll Weotunmm euSleotmeor. mhdlwneled Umiy — @nlysemerd sLLTWD L ey
a&w Geuetorhd eTedTm LMLy — @miiy udley L 1969 @ed HlewmGeupmUuLLgl. Sig 1970
SHID 6v0T(b SITFBLPl6D AeueUILLILIL (b, 2 L 60TIqUINS QFWEDLITL (b&HE 6UHSHIETETS).

(ii) wp&sevofliy wewm (Census/Complete Enumeration Method)

&b BLIET WéHsemarl upMli efleuTihi&semer, D&H&ET OFHTENsS &H600T5H6SHbLILIET eLpeLD
65 CSMETETEOND. ELIHLOLITEOTST HN(bH6led, LSS Shevorb&Henr QemLeeuafluied &ser
OBHTEMS HETUIHHIL 6D 6T(h&SLILL(b eUHEDS. eumphlemeol! LsTefluwiens&d Cg5HemeulTeoT, 6UILIS),
unebleotid, FlHLo6vor [Hlemed, Hevex [flemen, A1BMLPl6, LOSLD LHMID LMHM ElEUTTRISEBLD (LP(LQE&H6T0fIIL|
empuiled GasiflesiLpD. SLLINeID, SieuelleurmhiseT Sibhg S evorqnHE L (b 2_[fluiereunsGe
SHHSLILIbLD.

(iii) senssevfliy (wewm (Survey method)

udley sieueshsHeT eveons LUGHsafled Upliy — mlyser upmlw efleuTrhisemnend
sflwnal ufley asiw uieong). iLLGS serfled Heoflss senssevnflliyser (Adhoc Surveys) BLSE
STQYSET OUDLLGEETDET. SiHPTEUSHET, SlLGHenws Gsimhs eumphleneoll yeTefludwese
LGCWL LWen)ETNSTSH SHSHELD.

12831 euGLiY Leerfludiuied 222
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(iv) wr&lifl ufeyasib (pwewm (Sample Registration System)

&ESHET OHTems eueni&d upml il Geustorhomented, eumipiflemen eNl&lE SieTemeus 6T
upn SMHHHEHS Geuetorhld. GBLUSSL(BLILMD SLLMEISET, SHIHeUeTTFFenWws SL(bLILbSSHID
FLLsemend sninCsH SrpLILSTeD, demer LDNE HevorsHEIL eunphlemed eX&ls Siememeusst DS
65 HEHe Geuevorhid.

sinHemDE HMeoTTLSNG, Cadlw Siemefleub, wnhled Semedad, wrHfl udeyasiun
(Wpemmenwlill LwedTLI(bSS), EpsaeetorL eleurraideT eImLILIHE60TMEDT.

GapHAw sierailed
(a) ©wel ol (Infant mortality)
(b) Abmrisefled euwiemnsli OLTMISS L eldsb (Age — specific mortality rates in rural
areas)
(c) eumprhlemen eXldBMhisemeans srevorLigled nHlflufeor GeumiLnpbaer (Sampling variability
of vital rates)

omflev Siemelled
(a) &6bal, FLD, FHlemen Sp&lieuniled NDLLEIEFD sremid GuTE) erbLIbD GeumILImbaeT
(b) umedleor elGHID
(0) umeauhsER&HE anu DY — @Dy efldgmhiser

(v) ulumiey (wemm (Analytical Method)

B WWEHHETOSTENS HETUIHESDLIL HUbHEHSHMLCEW, absemid @ SHILTIL
SH6TOT(b&EBTENT LOESHETOSHTENS HEUUISAHDbLIDLS H6e0fl5HS HeTH&Hetoflll (LedD CLPEID &H600fl&Hs
Buieong). SHeoTmed LGLILIMILEY (PemD CLPEDLD &H600118 & SHHITrhishementl LWeTUbSS @ SO L
BMeSHHMHBMET euMphlened Hapeysemertl UMl SIS b&emerL 6ILMEDTLD.

eunmpflemev efl&Frhisemend HevorHE B (LM

eurgieuns, & eunphlene [Hspeler eldssmss EpssHE0IL  &HSHSTSHMSL
UWLIeOTLI(h S S& SHMETOTEDITLD.

& GOILNILL sresdled BHLHS Hlepeyserfler
6T600T600f 15 6M &
Q@ eunphlemed Hlapeer efldsn = —— : : : . x 1000
aibHlsLpedleot GUgieTer &serfledr QIonSHg
6T600T600f 15 6M &

6ULP&SLON S, UMLPIElemeD A& Lp6Y Se6rfledT 6lfgraiseT 1000 GL(HSHE 6T60TLS TS &600TSSILLILI(HLD.

8.1.3 @nly Hlemeuwb iFHeir dereliBHEHD (Mortality and its measurements)

@Dl eTe0TLIS), LD&HSHET QST SHUTNED SHEDEVE| QD F(LPSHSHH6D Si6be0S QI LGSulled Gmmil,
ellus g Gumedtmeummed ermLbld 2 ulflpliemus GmILbeuSTESLD.

E— eunprhlemeLl Lserflufwignid Blieurnastt Lererflufiuiepin
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@iy NFssems semelL Lo @iy ef&ShiseT LWeTLI(bSSLILILETET. SieunHmieT
(WpoHEWITETEUNHemME P& MetorBUILD.
(i) eelweflm @miy elégn (Crude Death Rate)
(ii) @miurer @iy eN&sb (Specific Death Rate)
(iii) @wel i efldsn (Infant Mortality Rate)

(i) eslinesflir @miy eflds (CDR - Crude Death Rate)

@iy eNdsrsefled, aslusflLn @piy eldgno (CDR) s&eoédpd (wemm &6y
aTaflBTITSMTGLD. S| 6 FAPSHSHS6D Si60E0 &I I LGS ulleb 2_eitar L& 6rfledr SLiL&emer SILEG S
LD&&6T OFHTEWSHIIL 60T ASTLITLLILGSS], ILMSIEUTE QI Sh600T(b&ES SHEUuHEILLILGKGLD 6fl&ISOMESLD.
esliueflLm @miy efl#sn (Crude Death Rate) eredtLg)

CDR = 2)(1000
P

eredTm)] SO LILGED .
@@ D eretiug O&MbSSLIULL HTOSHSID (H FP&HD DG AMILGH oHserflenL G
UG mLL&senerd GMisELD.

P e160TLIG| SIEFCPSHSS 0T SN60E0 G| ALILGH W60 LD&ESHET OHTEDHEMWE SMISHESLD.

& &GOIUILL sresdled, b Anmfled eunphs Wwésefler eretoretollsbens 15,000. 16
snesgled sieue)ifled @mibH el &6T 6T600Tet0fl5H6m8 98 6raufled Siskey fleor aFLiLeflm @i eflélsn
6T60T60T ?

Siey:
e&liuesflLm @miyeldso (CDR)

CDR =2><1000
P

~_ 28 1000

15000
=6.53Gur

(BeualFHD Ul CUHSHE ETETLSHTEHS SnMLILI(HLD)

GMIL: dleo sowirhiserfleD, &Hserfler eUSHISHE U, 66TNISaSHM6TN Senevorliieveor Lie
&(R&sHeMs eTe0Geomenmu|o Liflsg ifledlmnhs elleunmiser auDLILbaleTDe. et Sifledlmhal
esliueflLr @oiy el&sD SeoorsSILLILbEADS.

T (B55I5SM_(B 8.2

6B ST HH QIETET LD&H &6, STl euwHnHEHMHL b & &(RS&HemmsL LflésLIuL (heTemeor.
Q@ BIL&SMLL) SHH600T60, MBS0 6UMPHS LSH&HemeTD, B Spevoriqed SnHEHTemIu|D

12831 euGLiY Leerfludiuied 224

‘ ‘ 08_12th_Statistics_TM_Unit_8.indd 224 @ 07-12-2021 21:22:40‘ ‘



www.tnsch@olbooks.in

udley &g g upMlw efleurd SpéaetoTL L euemeooTulled STLILIL(hETENG. HEDHEHESHTET0N(H
aibmaifleor aFlueflLT @niy e&s&HemnsHd SHetoTHSl(hs.

SUISIETLILG 2_6TeT (a6 0-10 10-30 30-50 50-70 | 70 && Gloed
(2p6vOT(bSH6TTl6D)

P S P, 5,000 10,000 15000 | 10,000 2,000
SiGa eredorevlbema 125 30 30 200 1,000

Siey:
ULINSHS HIHSHSEL CSHMeTeNMoed, AbHeKled @nHEGsHNledr erevorevofldbems 1385 Sp@GLD.
SiHH&I60T AMSHS L&HSH6T OHTens 42000 SH&L. ereorGey, OFLILelLT @iy eldsD

CDR = ﬁxlOOO =32.98
42000

sibmpsIfleor asliueflLn @iy eflégn 1000 Cumes 32.98 98 8msEHns.

o0
egliueflLn @pouy efdso ereflemwwinsd H6e001HEL&H8n1qWFHTe0, @DWemn LT6eUedT&HL
LWeTLGbLSSILGADE. Srkllanb @nliyeldsh sneorude, & @ FInn SeremauwnsGe
SHBLILGIDE. 88 S6vurSHHLLLbL Gurg), é&ES6T AgTensuiled euwengsEwim, LimedleorsemnagEwim
sHEHHed esmeteudlevemen. @plfletr HapssHe ereveon euwLlerme&d @GT rHfluns
® Boludleenen. B FapsnsErsHemLCW, euwdHer sigluenLuled 6GT wrlflwimeor ®

SWssamsl NflssiuLnoed Smbsre, esiueflLn Sl eelHsnsHanens HeoSEL (b
&Ll BLIT &I, HEUMTE0T S8 616D G ILIM6USHM SHIT60T GUMILILIL|ETT(H. GLoid HEF euwiSleoramulmhSTeID,
unedleot HemsLI LMIHSEID, SmLifer Hlsps &6y GeumiLtheusned a&liLeflLr @iy efl&Hn Heunns

Bm5s Crlkid.

(ii) eMiureor @muiy e&sb (SDR - Specific Death Rate)

&s6fledr euwig), Lmedleord, asmpled Gumeorn LOGeum Nfleysefled 2 stGenmifleor &mLiL
(PE®M LT MILIGHLD.

D& &ET O1FTemUTled 2_6iter Lo&&erfler Lifley & e é @ ermu, Gmiliumer @mLiy ef&so (Specific
Death Rate (SDR)) eT60TLI6D&& S6001&EIL60MLD. 6UWLIS), LIT6Ol6TLD, QSTLH6D, Hl(HLosvoriblemed GLImedTm
Uifleyserfled 2_seiem &(p&&EHHES GOILILITET @DLLeNHHD HevoréslLeomb. i)

&mlluneor @miiy eflégo (SDR) = %XIOOO SHSLD.
N

8hi&

D, erettugl @@ SOUILL &nesdle, wasaflemLBu em &muiliL Uiflelermssner

Bmliy&erfledT 6T600T600(1&H 60 5.

P erebtugl @ SMILILL &nesdled dbGHILLL Uifleflerenmé OST6TITL GLONSS LO&S6
QBMem&UT60T 6T6E00TE00(15H6ME S G LD.
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&nliuneor @mluyeddsno (SDR) erebeorm UifleysEps @ SHeoordbdELeomd. miy eldsn
alemSL OILUMTMISHSISH SHMevoTE6U6TOT(HEIETDTED, 0-5 EUIIGISH6T, 50-60 euWIgISHET, 50-65 EUWIGISHET
Gurestmeupmiled smemid @mLi ellflshisener, auLMSSHGSHSS @iy efl&gsn (Age Specific
Death Rates (ASDR)) eteor@Gumib. eulensd GSHSS &S (X,x+1) GTOLUSNS, X T0ID EULIEDS
Hlemme) aSLIGHTIBHID, x+16TedD GUILIDSEILS GHemDHS CULIGIENLILIEUTHID SiSHES(R6Nl6d 2_6iTemeoti
6TEOTLISM&HLD.

B,

D(x,n) etedtugl, @ SHIIIL uGHuled b SBIIL sresHled (x,x+1) E6d SewLOw|d
QULIFHIEWL I &(R&s6flemL G erpLbd miiserfler Lglemeuulb,

P(x,n) ereotLg) 165 GO L LGSHulled, 1685 smevSHElev (X, x+71) E6D SHEWLOW|LD CUILIFH|EML LI
SWpH&afled 2_er@armifledr erevoretollGensenLD GM&HGD 6reufled, (x,x+1) &b SewLou|b
QUISIEDL U GR&&afler almssSHsSs @iy eldlsn (ASDR - Age Specific Death
Rate) eredTLIg|

D(x,n)

P(x,n)

ASDR(x,n) = x1000.

6T60TM)| &HE0OTSHEILLILIGbEDS).

umedleorld  eFTLIUTeT @ml eldlsrhisenerd STeooTUING UMD &MHd Smiy
aldlademadd SDR (Gender) sevordHlL. Geuetorhld. 21688 Guimed LHeusHTeD GHMILISETTET, OIL RIS,
A G601 @Geuflwi, slemeusitesLicals GUMTeTmeuDHMTEd LI @i elldsrisemer el SHed LiIGn
e&eusN& SDR LWeTLI(bSSLILGEDE.

esliuesflLm @iy eldssHemsLl (CDR) Gumed &edeomos, osserfleor LisdGeum) L9fl6)&@m & &L
efiiurer 8oy eldssensuid (SDR), ewenssenlss Smiy eldssemsuo (ASDR)
LWIEOTLISS (P19 S EI.

B uGFHseflaeTer &HSHET EOFHTemd 6TevoTe00 &Hems, AILGHsaflaerer euwgsHEGCsDHMD
&W&&6T, eupmled anhullL @lser Sp&lulene Ep&aHeoorL il L euenevoruied STLILIL(beTereor.
5N &, OFLLeflLUIULT @Dy efdsSHemaLD, auensdd &SNS S eN&H5HMSHUD HIT600TSs.

I ]
v L& L&
(pesoTChe6led) LD&SH6IT OSHTEMS @mliyserfleot LO&SH6IT ST @mliyserfleor
6T600T600f1H6M & 6T600T600f & 6m S
0-10 3000 55 7500 300
10-25 4500 30 6000 50
25-45 6000 40 8000 40
45 %@ Goed 1000 15 2000 64
Siey:
aILMmSS GSGNlHS Smlelldlsin
D
ASDR(x,n) = #xlooo

2
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D(x,n) eredtug), (x,x+n) 6d SieWOW|ID GUILIFHIETET & (R&S6remL Gl erdLbD SMLiLse.

P(x,n) etevtug (x,x+n) &6b SieWMIOWD EUWIFHIETET G(R&HH6rfled 2_eTGemmfledr 6r600T600 186 6M .

Bouedasaigib o ed@arflear auwemss&nss @i eldsmaser (ASDR) &pdaetorL
S Leuemevoruiled STl (beTermeot.

uGd) | ugs! i
WG|
ASDR(x,n) ASDR(x,n)
(x) P(x,n) | D(x,n) . . P(x,n) | D(x,n) - .
(2puimd CuBSS) (2pulmd CubeES)
0-10 3000 55 > 1000 = 1833 | 7500 300 | 2% %1000 = 40.00
3000 7500
30 50
10-25 4500 30 %1000 = 6.67 | 6000 50 | ——x1000 =8.33
4500 6000
25-45 6000 20 |20 41000 = 667 8000 20 |20 21000 =5.00
6000 8000
. : 15 64
45 &@& Guwed | 1000 15 | —>-x1000 = 15.00 | 2000 64 %1000 = 32.00
1000 2000
B (bSED 14500 | 140 23500 | 454
®
140

uad | e alFLILef LT @iy elldgb (CDR) = MXIOOO = 9.66 (2pulmb CuHEHE)

454

uad Il e e\giuesflLm @iy eldgo (CDR) = MXIOOO =19.32 (guilmb CumSS)

T (B58I55M_(B 8.4

O wrelLkisefled, Q@ BIL&T Y Spevorged Blfley Gmmi, menguized yHmIGHM
SFWeuDHDTEd LUMTHSSLLLL 10&HSemeMD, SibEHL&SeTTed @nhgHeul uDMiuD SHewLssUaunn
HHEUDSET SLPHBHETUTL. S L 6uemevoruiled SILILIL (b6Termeot.

L. wreul’ L A wmeuL.Lw B
@Lz:?z:;m urdlssiulCury| @onGsni  unHsslulCLri|  @nhGsmT
6T600T600(1&H6M& | 6T600T600(15H6]E | 6T600TE001&H6]E | 6T600TE00(SHEmE
Brflley Gmmi 20,000 325 22,000 400
BHleoruized YbmIGHL 19500 300 21,225 380

Seuedl(p el LkisEnrsEn Crml Gnlss @miy eNdsb sneoors. Cuald @nlinsmeor
SITT600TTHI&6MENLI OILIMIHSEI, 2L 6dHeold Guetored GnHg Seuel(h LomeuLl L hi&emnemd LULIhs.
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Gmrulesr &mTevorons ebulL@mLiL eN&s5emsLl LN60TeUBLON M) SHIT6T0Ts.

8w wreul Liseafled Grremwit ummi$s &ollumer @oliLell&sn srevor, SDR (Gmmil)
ereotugled, SDR (Bflfley), SDR (miewguimed yHmIGHMIL) ereiTLenSd SHmevor Beuetorbld. E&edr
&5STS5S6d, D eredrug @mLienLd P er6dTLg) QomSsonsLl LTS&HsUULGLTenTWD Gml&HELD.

wreu’ L A

D (ffiley)

SDR (fififley) =

P (Belfley)

x 1000

325
20000

SDR (mewgulimed) =

x1000

16.25 (gpufmo Guifled)

D (miewruired ynHmiGmmiil)
x 1000

P (miewruiimed ybmiGmmil)

300
19500

%1000

= 15.38 (gyuilmb Guifled)

wmeul L B

® D (£fifey)

SDR (Eflfley) =

- x10
P (ffiley)

400
22000

x1000

= 18.18 (gyuilmb Guifled)

SDR (miewguiped) =

T 21225

D (miewmuiimed ybHmiGmmi)
x 1000

P (miewruiimed ybmiGmmi)

380 %1000

=17.90 (gyuilmb Guifled)

8w wralLksell@d Biflfley Gmmuiermed amumd Soly effsn, mHeoguime
yomGrruleormed eamumy @oiy elfssemgell. siFlswns 2 emerg. Goeid Seuedl
reul Lrasener @ULIGEUNE), wreulLb B @e, Comsetor. S Crmilsemmepid ermub i
N FFD S HLONS 2_6iT6eng)| Te0TLENS AN EMLD.
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&MuY: eriliurer @olyeilésn (SDR), umedleord eLITMISSID STevoreonid. 6 SMILIL L
uGHuled @m GOIUILL &TsHNG, SpeousEhsHSEToT SOIUILL Sl eldsn smevor
B6UEDOT(HLOMEDTITED, SI6WS

D (gyetor)
SDR (gyetor) = Praa X 1000

(&3600T)

6TEOTLIGH 60T CLPEOLD &He00TSHEIL 6DITLD.

(iii) el @miy efldsw (Infant Mortality Rate)

8@ &we aretrs GMILLheus QIettTenL [Hlemme) CFILILITS GLHEDSEDWSH SMISHELD.
QM G&UIIILL &M, UD&EEGD GYHensSHEhHSLD, QITEITeDL5amL Hlenme)y EFILITLDED
@nsEb GYelseEnse 2 srer eldsGL el @nly eldsb (Infant Mortality Rate) etedrmy
6UEMT WIMISSLILIbSHDE.
D (&we)

Lo
&well @niiy &g (IMR) :P(@—[.psﬁl) x 1000

6T60TS HE0UTHEILLILIbED &)

&
D(&pel) eTedTLIS] (1 GO L &T60SHSH6D 2_6ITeT L&HSET O1HTemSUTleh 2_6iTar & Lo enS&erleoT
SmnliemL,
@ Pewel) eretiug  SHGUILIILL  snesdHed  wEsefllemLCw Dk  Gpeflsefleor ®

6T600T600f 15 6MmSEMUWILLD GHMISSLD.

DHH UWSSSOULL GYhenssafler @plyeldsn [Under 5 mortality Rate (USMR)]:
(peTy snpljeTareunm), obh&l eULSISHS 2 DULL Ghendserfler Sl eNdssensund GomnaevorL
& HHTHeWSLI LILIGOTLI(bSHSH|S SHTETOTEDMLD.

T B5HEIHHM_B 8.5
e Bafled M &GHLULL sresdHe Unbs Gwelsafler eretorefl&emnswn, Si6s &men
BemLeeuefluied @nhs Gelserfler eretorevoll&emaD, (WedDEW 4008,&6)ID, 25 SH&a b LFle)
eEWILILL (beTemenr. SiFHledlHE Sibmsflen Gwel @mliy elHss5emss (IMR) &6to1é&lbs.
Siey:
aibs waifler el @iy elésb (IMR),

IMR = £>< 1000
400

= 62.50 (puimd CupsHs)
8.1.4 eaunphleney i Leuemevonb Sigedt LwledTun(B& @bl (Life Table and its applications)

eumpflemey SILL6UEWETTT 6Te0TLEl, QI GSHIUILL &mesHdled, Qb FeweHsdHle 2 _erer
wésafleor LGeum eumphlemensafled enUBD @DUsHeT uUDHS STGHSHH 6NeTHsHD SHIHLD
SIL_L 6)6m6T0TIIMGLD.
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&&6ET  agTemauie, Cr smeosdle Lnbsauisemmseld anssmy @Cr @bl
FlemeemILIs OHTEOUTLOUT&HETTHEYD 2 _6Tem 6H 6LBRIG(Reme (cohort) 6(bs&ISOSHTE0I(h
sieuTsafledr eumpeiled @euGeuni Syetorhld GSHILILL euweng Hlenmey QFLGTEDTWD SibS
SH600TIQ60 GIDLIGbID @DLILSHEmeTD 6 S L euemevorliLglelenr cpeold efleTdHsonsS STLILGEMDE.
8& aumr@eiere 2 e1Germifledr aunp&Hens Hlemeouledr uTeOMMHEND 6ThHSH SUWIDLEUSHTS
SIEMLDOU|LD.

euMpIFlemey il L 6)6em6ToTuUdl6dT LILLIEOTSH6IT

o &MU &evolllumeniaer, eumpmmer &MU HLLsHbharer 2 wimodllenu (Premium)
Biieoonuis@no  Gumg, U Qg  G(RHHEHHBHTET  EUMPHENED S L 6UEDETITEmUIL]
LIWLIEDTLI(b & &1 &60TMEDTIT.

* &ESHET OFTMS SHeouHESGLUIID, Uniy oy udleysefled &6l SeoTemLOEMUIL
eUNIEUSNHESLD 6l6UL L 616m6T0T LILIGOTLI(hEDS.

*  1D&E&HET OFTemS euaNT&FSUTeD, GbOUSSL(bLLIND Sl Lkiserfler HTéHsD uhm L o seydn&.

o yFHw sirlelwed sevorhLliliglisemTald, WEHADHS HSHSI6Y eusFSHEeTTeDd, GDLLL eUTPSHeNS
(PEOMSETTEILD EIMHLIbLD Lod&erfledr Spusmed BLigliemult uprf S ©_seySm&).

o auphlemed S Leuemetor eleunmhiserfledl g, wasafleor @Lbauwirey upmiwl eXeurhisemeiDd
&9k & wLwedNLD.

GUMLPIFlEm6D SIL L 6)6M6ETOTEMILI SIEMLOHSH60:

® 6UITLDIH6M 60 SL_L 616 600T HeWLD&HGSLDGLITS) QLB (G (cohort) (RO HOST S SN &H & ®
SMHBLILGL. @ eunphlened SiLLeueneooruiled, (WHHW &nDIHeTTHE  SLDSE600TL M6
@L1beumeUemSHE SHITE0OTEDMLD.
(1) euwsg (x)
(ii) erepFulpLIGUNT &MY Si6bevd 2 ulifeuripGeuny Fmiy
(iii) (x,x+1) er6dTD UG BemLE6u6flSHE&6T LI EmLiLserfleor eT6voT6v0lSH6m
(iv) x euwgleuemry 2 uljeumphaid, erehdlmeEGL (1+1) auwsHsdS weTtursGen 2 uliy

BuGunifler H&&&6).

(V) x euwgieuems 2 ulifeumpbaib, erehFulmé & (x+1) euwgieuenr 2 ulm eumpGeurnésmeor
&8 &6).

(vi) (xx+1) eteorm euwg QemLeeuafluied eumpbGasmy ubmlw wHUS ® (aggregate)
6T600T600f 18600 &

(vii) QUG Redled x eT60TM US| EUEMTWD, SiBME CLoad eurpibEHNIfleoT 6revor6v0f1&%H6m s
(viii) eumpmmerfledr et lumTLiy.
Cunenmil snnsemens HeOUISHL(b& SHULMleUSDETSH, 60 FySHSTThISEMETUD, g6t
SN (b&HemeLD, AUBHSTE0T E6TEHBMIBEMETID SLP&&Met0rGUITLD.
(i) x eTedTUS| GUWIH 6MEDT S} 6T0T(hS 66D GMIEGLD.
(ii) I(x) erevTLIG), 6UWIG SHILINS X SHh6ToT(b&H6EMTSH SHHESLLEUNTSH UMLPHH HLELTENTSH GSMISHELD.
1(25) etedTuIg, 25 S)H6UG| UWIEDS HEWLIHS HIHEOTTSHH 6D 2_6TE6mmledr 67600T600(185 60 & 6mUIS
SM&HGLD. [(x) eTeOTLSI QD GSEWDUILD FMTLITS SHHGSLD.
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LG Reer (Cohort) siemey, aLmgieuns 1,00,000 eredtm ér6voT600{l&H6mSUll6b SieMIDEUSTE
T(bSHSHOSMeTaNLILIID. OLGRGelledr siere (Radix), spmibu Hleweowimeor [(0) eredrmid
GSMISHSLILbLD.
(iii) d(x) erevrugy, I(x) weseflemLCGul, x 6T60TM EUWIEDS SeMLUSNS (PeorLme:Geu @mUGumifleor
67600160011 6m&HeMWISH GHMHSLD.
aig d(x) = I(x) - [(x+1) eredrm SOILILLILIHLD.
(iv) q(x) eredTu&l, x euWGHEUeDT 6UMPHE, (x+1) ewsHSS wWeTunsGey GmUGumifleor
HaL05H6meUs GSMISHSLD.
d(x)
I(x)
88, (x,x+1) eretim euwdlerr QewLeuafluied @DUCUIHSSL, X EUWISHIEUDT
UM S BLICUNHSEGL enL Guiwimer eNdlsL0nELD.

3G q(x) = eT60Tm) GSMILILLILIHLD.

(v) p(x) etedrugl, x euwend HeWLBHEHTHSGSW, (x+1) euwgieuemr eurpEeumH&@LomeoT
H&105&6UMGLD. AHemHEW, (x+1) euwigleuemT eumpEeumHHEGLD, X eUIEnS ANeWLHEHT[HEGLD
2 et el&ls &LOD ETEOTMID &n MEDMLD.

a5 p(x) = 1-g(x), sz p(x) =“;—:)”

(vi) L(x) erebrugl, (x,x+1) etedrm euwg QewLoeuaflsafled eumph@smT ubmiw A op
(aggregate) 61600T600MSH6MS S SLD.

I(x)+1(x+1)
2

SH& SEMLOU|LD.

® gl L(x) =

(vii) T(x) eTedTug), X eTedID 6UWIF GUEDTWD, SiBMHS CEIDd QLBMRIG el eumphGsmifler
S} 600T(h&6ITl60T 6T600T600 1 H6MmBEMIS SMIESLD.

2160608 L(x) = I(x) —%d(x) eT60TM)] GSMISHSBLILI(HLD. @

a18| T(x) = L(x)+L(x+1)+L(x+2)+ ...
siveod T(x+1) = T(x) — L(x) eTedtm GMI&SLILIBLD.
X SHeOUIbEHERSGSLIIDGL, UmRGReflled eumphGsHnfler OWNsHsH S evoI(hSHemaTs
G&BllusHS Seuaild LWETLGLSSILBGEDSI.
(viii) e%(x) eredTug) eumpmnerfledr erdluniliemusd (Expectation of life) @mlé@Lb.
T . .
o151 e’ (x) I TN GMISHSBLIL(HLD.
I(x)
sHBungeter @DLL &pHlemeosHemenll GUNHSSH, X euFenLW eupeuflerr, srnsl
eunpHmefledr erHTUMTLIENLS SHevurd&dlbheusnE, Cnan i efldl LWeTLbSSLILGbLEDE.
eumpflemey SiL L 6uemevoTemILILl LIWIeTLUBSHEID GUNg) HD &1Hd Geuevoriquiemne
(i) QummEele 2 eter &safled, UHsme Garliyn eene el Seemed eaTUSHTSHES
&S Geueturpbld. QUGN Gewmey eTedTDed, SiGeTCarmiflenL G @mrifeormed
L GG anULLE) 6T60Té 61&meTem@eu6soT(hLD.
(ii) euERGReeT Siemey, Hb eussleEGasnu 1,00,000 eTedTD Siememel 6T(bSSI&H61&HMeTGeUMLD.
(iii) euwg BewLeuerf] eueleUTETHINELD, SLILGET FTT60T LITEU6DTS SHeMLOSSLILIL L (HEBSLD.
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QW UBRGWeINS, @ UM S LeUeneTT SeW&HSLILLIGHSHSDS.
sl Leuemevoiuiled Hled HHeuedSHeT eN(bLIL(heITETeoT.
SiL L 6uemevoTeml HITLILIS.

Sibs
Ul  wHUIYSHEDETSH &H6ToTHSIL (b,

auwig) (edoribaefler) | 1(x) d(x) p(x) q(x) L(x) T(x) e’(x)
40 10, 645 - - - - 1,93, 820 -
41 10, 543 169 : : : : :
Siey:

aunprblemed S L euemevoruiled, a5 eunmled b, OSIILTSeuHemM 660TMIEHS 660TMIL 60T
9 _dTem QBMLIemUL UWeTU(bSS Hlemmey O&FLIWeND. S Leueneootulled O&M(b&&LILL (heTerT
SI6YHem6TE O&MetoIh, MbULL USHHemeT, SpSHe0TL  &HSHSHIhisensT LWeTLI(bs S é
&IT60OTEDITLD.

40 aWend ML USNS (WeTBL @mLiLeuT &erfledT 6T600T600f1H6mE &MevoT

d(x) = 1(x) - I(x+1) gl LWETUbLSEIS.

d(40) = 1(40) - I(41)
=10645 - 10543
=102.

X euwg ewewr eunpnhgl, (x+1) euwgsEd (erunsGeu @muGunifler Hlenssey q(x)
6TEOTLIENSE 85IT60T, q(x):d(x) eT60TD el Flemwitl LIWIETLI(bS&)15.
I(x)
_d(40)
1(40)
102

= 10645
— 0.0095.

_d@l
(41
169

~ 10543
~ 0.0160.

q(40)

q(41)

X QWIS 6UemIT eUMPH&, (X+1) suwigieuenT eumpGeunh&HE&LomenT HapSH&e) p(x) 6TeTLMSS
&meoor, p(x) = 1 — g(x) eTedTLEMSLI LILIGOTLI(bS &I G6umLD.

p(40) = 1 - g(40)
=1-0.0095 = 0.9905

p(41) = 1 - g(41)
=1-0.0160 = 0.9840
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(x,x+1) er6dTD SUWIG BevL6uefsafled @nbGasm upmw WHLS (b erevorevollébems L(x)

I(x)+I(x+1)

GTEOTLIEMSHS &HIT600T L(x): eteorm eflflemwil LweTUbSSH L(x) 6T wHliemud

SITEUOTEDITLD.

[(40)+1(41)
2
10645+10543
2
= 10,594

L(40) =

L(41)= 1(41)—%d(41)
= 10,543—%><169 =10,458.5

= 10,459 (&LoMOns)
eambédasUULL T(40) eredtm FHLiemUD, SevorLmbgd L(40) wdllenuub eamesory T(41)
w&llemu, T(x+1) = T(x) - L(x) eredrm elldlemulll LWIedTLI(hSHS& SHT600T60ITLD.
T(41) = T(40) — L(40)
=193820 - 10594
= 1,83,226.
eumRGele 2 et@armfled euwgh 40 wHmId euwg 41 &AW euwgHemL Guwimfleor,
@ eUMLpHITET T HTUMTLIenUS SMeuTUSDESL LeiTeuno 6dl&Hlemwill LwedTL(bSSH & &Tevorenid. @&
eO(x) — T(x)
I(x)

1,93,820

10,645
1,83,226
10,543

e°(40) = 18.20

& (41) 17.37

@0Gung) Blemmey QFILWILILILL 6umpElemed SiL L 6uemnevor LledTeuIHLOMM):

X I(x) d(x) px) q(x) L(x) T(x) e’(x)
40 10, 645 102 0.9905 0.0095 10,594 | 1,93,820 | 18.20
41 10, 543 169 0.9840 0.0160 10,459 | 1,83,226 17.37

eumphlemed i L eueneoorulledr Q@ L&SH SC SILILL(beTaTgl. QOsMbéSSLILLL SI6sHen6Ts
61&BITE00T(h, SiL_L euemevoruiled efl(bLLL L HILILSHemendH He0oTHEIL(h S L 6U6m600Tem HITLIL|5.

X I(x) d(x) px) q(x) L(x) T(x) e’(x)
83 3560 - - 0.16 - ]
84 - 508 - 0.17 - 11975
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Siey:
SlpssetoiL elldleemen LWeTLbSS, OSBMbeEsUILLL ST6ysHeMedldBhae i L eueneooruied
UL L ElgemarLl LNedTeUBLOMM)] &M6ToT6DNLD.

83 b eauwend SemLWD (WertGu GmuGunifler eretoretollHensHenwis  HEvoTSHEIL,
d(x) = I(x) x q(x) eTedTLEMSLI LILIGOTLI(bS EIG6UMLD.

d(83) = 1(83) x q(83)
= 3560 x 0.16
=569.6 =570

o ulir eumpGeuny &y I(x) &6, x = 84 pevoTb&eN eTedTLEmSLI LT H UL (b, LHLNILeomLD.

1(84) = 1(83) - d(83)
= 3560 - 570
=2990

UL L p(x) wHlliyserems &mevor, p(x) = 1 - g(x) eTedTUSHEMLI LIWIEOTLI(hSSH| & &M6TOTEONLD.

p(83) = 1 - q(83)
=1-0.16=0.84
p(84) =1-q(84)
=1-0.17=0.83
I(x)+1(x+1)

elpulL L(x) wdlliseners sreor, L(x)= 3

1(83)+1(84)
2

oLl LIWIGDTLI(b S &1
L(83)=

_3560+2990
2

= 3,275
L(84)=1(84) —%d(84)

2990— 08
2

L(84) = 2736.

QanbésiulL T(84) wHUledlmhald, sevormbs L(83) wdlliledmbgin, T(83) Seor
wéllemu T(x) = L(x) + L(x + 1) eredotm eXl$Hlemiids 6\&HMe00T(h SHTEUOTEDNLD.

T(84) = T(83) — L(83)

T(83) = L(83) + T(84)

T(83) = 3,275 + 11975 = 15,250
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x = 83, x = 84 eTediD QUWIGIEOLBWINHHS, OLBHRIGRENED EUMPBHTET 6rSlTUMTLienLL
eoreupLd edllemwils LWIeOTL(bSHS& &IT6UTEDITLD.

eO (x) — T(x)
I(x)
e"(83) = 15250 _ 4 58
3560
e"(84) = 1975 401
2990

Briuiiul L eumphlemneo SiLLeueneot LledTeuBLomm):

X I(x) d(x) p(x) q(x) L(x) T(x) e’(x)

83 3560 570 0.84 0.16 3275 15250 428

84 2990 508 0.83 0.17 2736 11975 4.01
TB5H&sMB 8.8

D&&6T OBMGSLIL 6eoTHleoT eumphlemed i Leuemevoruiled Feo WL GHeT eflbLL (beTereot.
&BMbSHSBLILLL HT6YSHEMETSH C1&BMTE00T(h HE00TEHESIL (b L 6UemetoTeml HITLILIS.

s I(x) d(x) p(x) q(x) L(x) T(x) (x)
(260 S6TleD)
72 4412 - - - - - -
73 3724 - - - - - -
74 3201 642 - - - 26567 -
Siey:

sl Leauenevoruied efibuL beereumniledt FILILSHenens Smetor, eUMPHemed gy&HIhisemarLl
LWeTU(b S S| oSS 6m6ns &iTevorGUIMLD.

euWg| 72, euwigl 73 spFlweunenm Hlemmey aFleusSNS (WeoTGL @mLILI6NT 6T600T600fl&6ma
d(72) =1(72) - I(73)
=4412 - 3724 = 688
d(73) =1(73) - 1(74)
= 3724 - 3201 = 523.
eflpulL g(x) wHLLSemaTL LNeoTeUBLOMM)] &IT6TTEDITLD.

_d(72)
q(72) = 172)

_ 688

4412

=0.1559

E— eunprhlemeLl Lserflufwignid Blieurnastt Lererflufiuiepin
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_d(73)
- U(T73)
523
3724

q(73)

= 0.1404

_d(74)

)
642

" 3201

= 0.2006.

q(74)

wvwv.tnsch@olbooks.in

eflbuULL p(x) wHlliysemerll LNedTeUIBHLOMM)] &T600TEDITLD

p(72) =1-q(72)

=1-0.1559 = 0.8441

p(73) =1 - q(73)

=1-0.1404 = 0.8596

p(74) =1 - q(74)

=1-0.2006 = 0.7994.

eflulL L(x) walliyserent NeiTeu(hLON ) &IT600Te0mD

1(72) +1(73)
2
441243724

2
=4,068

1(73)+1(74)
2
372443201

2

L(74)=1(74) —@

L(72) =

L(73) =

- 320122
2

= 2880.

Q&Mb&sLIULL T(74) &6 mHEID, wHfsb aguwiin’L L(72), L(73) wélliysefledlmhain

T(73)=L(73)+T(74)

T(x) @6t 1ML LN6OTEUBLOMD)| SHITETOTEOILD.

= 3463 + 26567 = 30,030.

T(72)=L(72)+T(73)

= 4068 + 30030 = 34,098.
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T
Qg 72, 73, 74 HACUNBHSS, OLBHIGReINed eumpmeT erHTumTliemnL eO(x)=l(—x)
eTeoTm eXlFlemlll LWeTL(bSHSH & SHT6T0TEOMLD. (x)
e"(72) = 34098 =7.73
4412
e’ (73) = 30030 _¢ o6
3724
e’ (74) = 26567 _g 39
3201
Hflemmey QsLlILLL eumphlemed S L 6uem6vor LeoTeurHLomm):
x I(x) d(x) p(x) g(x) L(x) T(x) e’(x)
72 4412 688 0.8441 0.1559 4,068 34,098 7.73
73 3724 523 0.8596 0.1404 3,463 30,030 8.06
74 3201 642 0.7994 0.2006 2,880 26,567 8.30
T (B585I55M_(B 8. 9
Ep&H&e00TL S L euemevoruied efl(bLL L 6uhHemmd &Mesors.
® @
e LG d(x) px) q(x) L(x) T(x) e’(x)
(Sp6v0T(hSH6rTI6D)
4 95,000 500 - - - 48,50,300 -
5 - 400 - - - - -
Siey:

X =5 S}600T(b&6M, eTedTLenS 2 ulTeuripGeuny emiy [(x) &ed WirHluiL, wéHliemuls LMeDTLD.
I(5) =1(4) - d(4)
= 95000 - 500
= 94500

X euwg euewn eumpnhsl (x + 1) euwsHsd perunsGeu @miGunifleor Hleswpssey g(x)
ETEOTLISHE0T LOGILIL| & 6meNLI LN60TEUIBLOM )| SHIT6TOTEDMLD.

_d4
q(4)= 1@

500

95000

=0.005
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_d@®)
1(5)
400

~ 94500
— 0.004.

q(5)

eflbulL p(x) wHlliysemerLl NeoTeUIHLOMM)] &T600TEDITLD

p(4)=1-q(4)
=1-0.005 = 0.995
p(5)=1-4(5)

=1-0.004 = 0.996.

Ul L(x) wdHlysemenll N60TeuU(BHLD (Pemmuled HeooTHEIL (& SHM6TOTEDILD
1(4)+1(5)
2
~95000+94500
- 2

L(4)=

= 94,750

L(5)=l(5)—~g%§2

®
= 94500-—529

= 94,300.
T(5) @601 FIemLLI LHl6dTEU(HLD (LLEMMEBUTED EITETOTEDITLD.

T(5) = T(4) - L(4)
T(5) = 4850300 - 94750 = 47,55,550.

QIFH X = 4 SHHEOUIBLSET, 5 HHeOuIb&HET SPpHWUDHIDG, OLHHIGREN6, eUTPHT6T
erdlirumiliemul) Weoteuhd efldlemwi LwieoTL(bS & SHmevorEmimLD.

eO(x) — T(x)
I(x)
e 4) = 4850300 =51.06
95000
e"(5) = 4755550 =50.32
94500

euMLpIElemeD il L euemevoruiedt HIFUILILILILL. 6lq.6uLD LedTeuBLomm)

X I(x) d(x) p(x) q(x) L(x) T(x) e’(x)

4 95,000 500 0.995 0.005 94,750 | 48,50,300 51.06

5 94,500 400 0.996 0.004 94,300 | 47,55,550 50.32
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8.1.5 smaynsIb iz deneiBaesb (Fertility and its measurements)

CILIEOUTHET GWHMS CILMID GG 6TEITUS, GSHMSEMWIL ILUDHODBLESD Hlemeoemni
SIMLUD QUUSTSD. SemsL CLetursafledr QeTlOL[HSHS US| 6T6ITMID SnMEDMD.  6ILIETOTSHET,
GLHEMSHSHET LMUSNHSHNE Hlemevenil, HaheYmI Hlemev (Fertility) etedrm Siemp&EEmmiD.

smenisedlen eNdsmser (Fertility rates) eretorsniimhg LI6UOTL&HemET 2 _6MLIG|. LO&SBET
esrensuilenr euanisdlaldlsmiser, m GSGUIIILL smeosHdled, aUTFHEUTS UMt LND&HGLD
GLHEDHHEW6NSH CSHME00T(h JHeTNILLLIGHME. GSLPHEDSHET 6ILUDSHEn G eUIgemL W pulmbd
ELETITHEH&HS, 6THHEMeT GUT SHIHEYMID [HleMEOWeMLIIEN] 2 _6T6Te0NT 6TeiTLUSTHS SH(IHEYMID
N ESHmISHET &600THEILLILI(HE60TM60T.

@iy elflzhisemnerl GureGey, HHeYMISHOleT NlESm&HeT LD 2 6Temeor. SieunHmier
S1p&&H600TL. Silq LILIEDLWITET &([H6YMNIH6060T 6fldghisemer L (b ki@ Smesor@GumLb.

(i) eeluesflLm Wniy efldsn [Crude Birth Rate (CBR)]
(ii) @miurer s@meymisedleor ellfso [Specific Fertility Rate (SFR)]
(iii) ewmseureor sHeYMIHEOl6oT HHID [General Fertility Rate (GFR)]

(i) esluesflm WLy el&sb (CBR - Crude Birth Rate)

QR UGS Sibed @ sepssdler eslueflLn Upiyeldlsn (CBR), 2 uiGrnn HWmbs
SLPHEMSHH6Ifl60T 6T600TE00 S emSBEMWID, SILULGH SiDE0G AHEFCPSHSHH 6T LDSHSHET ST &UN60T
SiETEMAULLD ASTLITL LibSH&HIeusSTGSLD. 88 esliueflLm Uinliy eN&so (CBR)

® CBR = %XIOOO ere0Tm eXlFlemulll LWIeOTL(bSS& SH6ev0TSHaILLILILD. ®
t
8,
B, aetugl, @ UGS Seveg sapsHsHled t eeatn &SMsHNG 2 ulGrnk Wnbhs
GLPHEMSHSH6I60T 6T600T600f1&6MSILITELD.
P, erettLgl, Q@ UGS 600G FAPHSIHIED t 6TE0TD HMESHSIED 2 6T Lo&HEHETEIST6mSuUleor
SIETEUMGLD.

T (B585I5SM_(B 8.10

& rhsHled, QM GHILILL sreosdHe UDHS GWhenssafler ereiorenfsems 15,628
S&W. SLMHSHD SGHHTOSHDGHIW WHeHeT azTens 80,00,000 SyGb. Sisueummruiledr
sipnkaifler aFueflLn Winliy elldssemad (CBR) sevorpLily.

Siey:
eglueflLm Uimly ell&ls&emnsll (CBR) WeoteupLd edl$lemwill LwieoTL(bSHSé & 6001l (bGeumLD.

CBR = i><1000
P

t
subnmaifleor aFlueflLm WmLiy el&sn (CBR)
15628

R=————%1000 = 1.95 (9pulmd CUBHES).
8000000 (& ®56)
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TBSHSSTB 8.1

®wm Bboalfléd e waseflar auFHnECashu Q6TUH &W&HseT LNfl&HsluL bheTereor.
SibBH&Hled, b BHILSMLIY SHevoriqed LUDbFHeUT 6revoresollHensd, aISDHEHOHL SirhiGeTer
L0&&61fl60T 6T600T600{1HEmBILD SiLL 6Uem6voTUdled SILILIL (bETET6DT.

UG 15 &&& 49 o 1p,
(pepmelied) |  &p | 15-20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-49 | sipHE
Gueid
M’f"’s‘ﬂs‘”, 20,000 | 15,000 | 19,000 | 21,000 | 25,000 | 20,000 | 18,000 | 16,000 | 35,000
6T 600T 60011560 &
mm,“"'a’s‘f]m 0 30 200 | 1,000 | 1500 | 800 | 500 | 100 0
6T 600T 60011560 &

aibhaifleor aFlueflLT WnLY ellfesHemds (CBR) s&etorsdl(hs.
Siey:
S H&I6D, HSGSMIIIL HTE0SHH 6D EUTLDIHS L& S6Ifl60T 6T600T600f&H6m S
P, =1,89,000
i HSIley, LIMHBHMIledT QLOMSHS 6T600T600f|H6m B
B, = 4,130.

R = 4130 %1000
189000

= 21.85 (2yuimb CuBE®S) o0

Q@ LGP Sievens) Qb SePHSHIHE &HSHETOSTemS euaniFd] upmi asefleunerr &HSHems
asliuesflLm Wimliy efl#so (CBR) sieflsdng). g ereflemowingeyld, &60o1sSlbeusnd ererflsmsayb
LmeEng!.

BUaniD, euelHSID, &&H6TasTemsulled euwig whHmID Lmedlerd upmlw Lifleyseneru|n
SOILUNs, eustorseflemL G GLhHens LMD euwlg uDBiw LifleysHenersd &[HHSH60 C1SMETaTTLO
Bmsdng. 88 eslueaflLn wenpwnes SEUUSETTE, &&HET aTeamauie, sigreug P, e,
S} 600THEMETILLD, E6UTLIOLI(HSHS SHMEOD SHTEOUTIGUI CLITITSHeMETWID C&FTHHIS H0oSHELLILGbEDE.
Guaid GWhews UMD euwgenLGuwmi eteveomd GT wnFlflwinerr QerlOLHSSS Hneor
QUDBIGBULT 6160TD SHSEID TOUSHES SUONSIHTSLD.

SIGHEVTMEL SibH&E UGB (Wemm QFlLesfllLm (wemmemwielLF HAnbHHSTSWL. Sig um
Bevflsamesor@ULD.

(ii) ewurgleumerr smeyMISHeL &G (GFR - General Fertility Rate)

6B LG 316060 FH QB & & S FHled 2_ulGmb LM GLD G LPIH 6W S & 6Il60T 6T 600T600f 166008 6WLILLD,
SiILG FHluleyierer QeoTLIEILI(HES 6ULLIS)|6WL LI 61LI6D0T&61l60T 6T600T 6001561 & 6WLIWLD O1SHTLTLLILIhSEILD
&Iz, aungieuTent sHeymnISed eNESI (GFR) eredTn] SieMW&HSLILIGLEDSI.
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S8l
2 WIGIN®B UNEEL GLHemsserfler
. . 6T600T600f 186 &
GILITE6UME0T &H(HEYMISHED XSHID = : : X — X 1000
SeTlIeLHSS eUWIGIEML LI 61LI600T&6rfl60T
6T 6001600118 6m &

sieeldHsD GMuiged, GFR = B, %1000 eT60Tm)] GSMSSLILILEDS.

)

DR

8,
P arebiugl, Q@ UGS Sieve0d Qb FepsddHled 2 den woseflemL G ¢ sresdHhamer,
i eTenlD @EUTLIOL([HSHS GUIIGIEMLILI CILIETUT&ET60T 6T60uT60llHen&emiLsS GSMHGD. GLoaID
i =a, BOlmhHa a, eueny. hHwnemelll UTHSHSHEUHT BOTLOLGHSS euwg a, = 15
SPHETTM(b&ET, 4, = 49 HPETM(b&HET H&HEYD SHSGSLID.

D&&HET  6FTensUled, 6uetorsemer WLLGEWD, GLEId Seuisefled GHend 6ELMID
QUIIGIEML WLIeUEmIT oL (bGLD ILITGI6UT60T &([HeYMISHeL el Sled (GFR) GaTliLgmeD, aFlineoflLiuLm
Uiy eldssdHed (CBR) 2_siter Gemm HaH&LLGLAMS.

el Hsevll euwgIHGReN0l(h&HGID SeTlIOLIHEHS UISGIENL I EILIETITSE60T & (86HsemaTs
&E0IH &), CILITGIEUTE0T S([HEYMISHEL eNlHSHemsHs sHnevor uwieongl. ereorGeu @ CeumiLlL UGS saT
e G| FCPSRISET Sp&lieuDemDL GlLETITSaT 6T euemSL OUTMISHS QULI(HbEUSDS 6ILITSI6UT60T
smeynIsHed ellésn (GFR) LwestuLng).

TBSHSSTB 8.12

& LIEILLSF6), GLHeNS OLN&EHEIGUI CUILIEDSIENL LI CILIGTITSHEM6T 6D &(LRS&HETTELI
Uflss, o6G&Weseleo  @Lbaun@oni  ereurerllHameseniLb, SNUTHERSGSL  LInbhs
GLHEMSHSHETI60T ETEO0T6T0NHEMSBIID, U5 HILSMLL) SHe0oTqed UHle| QFLWNILILL STE|SH6TTS
ElpHHetTL. SiL L euenevoruiled SILILL (beTeTeor.

US| () 600T(hS6rfl6D) 15-20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-49
6\LI6O0T&H6Il60T 6T600T600f1&5H 60 & 20,000 | 22,000 | 28,000 | 32,000 | 29,000 | 24,000 | 8,000
GLPHEmS&H6Ifle0T 6T600TE00f 186 6m & 50 1500 1700 2,000 1800 500 80

Sieueummuiedr SDLTEUL L SEMSBTE0T CILITEI6UTET HIHEYMISHED XHSHSHMmSHE H600THS (hs.

Siey:
QanbéslULL eleunrhseafledmhs, GOIUNILL Splie) CHESTETEBLD &Te0SHH MHET6DT,
GLPHEMS OLMID CUILIEMSI|EDL LI GILI6TOTSETI60T QILOMES 6T600T600f1&H6m S

49 )
Y. P =1,63,000

i=15

G, IDHs &LOHeNSHSHEIT60T 6T600T600 &% 6m S
B, = 7,630 S4&id.

m— eunprhlemeLl Lserflufwignid Blieurnastt Lererflufiuiepin
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@&edlph s, eungieuTent &HeynisHed eldlsn (GFR)

sneooTudN& GFR = B %1000 eteorm eX&lemuils LI6oTLI(b S &IG6umb

a

2B

i=a

%1000

7630
163000

= 46.81 (gpuimb CuHSHS) SH&LD.

o185 GFR =

(iii) eriiuner smeymIseL eN&s (SFR - Specific Fertility Rate)

SHEYNIHD 6Tedim Hl&pe), euwg, Hweoord, SLbeuwie), eudlsEbued Gurern
uebGeum| SMTeTOTmHIGeNET QUMMISHE AHemweudnGn. CBR, GFR a6, @& eoorhiser
6TEDEDMEUMEMMUILD HIHSHH6D C1HMeTeUH Lm0, BFH6uTTed GSMILILITET H(IHEYMISHeL eM&FHD [Specific
Fertility Rate (SFR)] eredtm omemmp efl&és ol euetorserfleor QeorloLhéHs euLenss SMibHs
G(RHHEMEMS CIGHTETIT(H SHEMLDSHSLILbEM .

315,

&B6 s1evsHIled, &NSHS Lfledled 2 erer
GSMILILINET &HeyMISEH QLeTTTHEBSHGL! LIDHS GLHemsserfler 6r600r600fl5H6m s X 1000

elléigd (SFR) = &N&8 snesdHnaner siflefed o _erear eLetoTs 66T
QDM SHG 6T600T600f&H6m

15-20, 20-25, Gunedtm euwig) Lfleyserfled, EeTLIOL(HEHS CULIEMSILEML L EILIETOT S 61HEEIT60T
SHlluner s@meyniged elldssemss (SFR) seuflgsefliunss seoorsbElLend. Seleumn| euwlengLl
UTNISS S(R&HHEHHS ahpeurm &reaoib ef&sn, aug &BsHd sHmHeynsSe elfsn [Age
Specific Fertility Rate (ASFR)] er60Tm) S16mLp&&LILIGEDE.

SleuellHS1D,
B.(x,x+n)

%1000 eredrm) GUILNILLILIbEDE.
P(x,x+n)

ASFR(x,x+n) =

B, (x,x+n) eredrug, GO L uGHuled, GO L t eTenid BMOSHDS, (x,Xx+1) 6T60TD

BeTlIOLHSS eUWEDSIeDL L 6ILTTTHEHSGSLI LIDHS &LPHe0S &6 60T 6T600T600{156m & 6mILIS

SMSSLD.

P(x,x+n) ereotugl, eGMILALL uGHuiled, GBI L f erenid HMOSHSMGS (X,x+n) 6T60TM

BTIOU[HSHS CUILIEDSHU|EML LI 6ILI6TOTSH6ITI60T CILOMSHS 6T600T600f1H6em & emUS GHMIHESLD.

SWHemd UDLL, 6lueur&efledr euWSHSHS DU MMILIGBLD HEOTEWID  ESHTE00T(HETETSHTED,
GILIETOT&EITl60T (&(L&S6M, SieulT SHerfledr auFHSCHDL LNfl&HsuL. GeussorhLb.
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aBSHSSMB 8.13

Q@ BHILIg6, BeOTLOL[HSS GUIISIENLII CILIETITSHEN6T leUT&H6fl60r eULSISHS enL SHm)
SWessamall fl&sslulheTeargl. SiIeLeTuTS6fleor  6retoTettllHemsIUD, SNUTHERHGSL LInbhs
GWHensaafler eretorettllbemad SpsHetorL L euemevoruiled STLILL (beengl. SO BHE
SiBBITLLGMHSITET QILITSI6UIT60T &(TH6Y NIFH6L X165 HemSILD, 6ULI S| GSDISHS &([H6YMISH6D 6X1 S\ Hhi & 6m6MILLD

HEOOTSHE(H5.
HaHerfler el ) ) ) ) Wmr h6m & & 6rfle0T
©& . ] 8l G600t S61fl60T 6T 600160018 6] & e ,@QB ) 5
(S 600T(HSHEIT) 6T 600T600f 16 6] &
15-20 1,16,610 10,668
20-25 1,13,810 17,183
25-30 1,03,130 12,722
30-35 93,500 7,283
35-40 74,120 3,656
40-45 62,900 1,340
Siey:
® t eT60TD HMEOSHH D&, SHHILIGI6TENT QeOTLIOL[HEHS 6ULIEDSIEMLII QLI6TITS6Ifl60T QLTSS ®
6T 600760018 6m &

44
Y. P =5,64,070

=15

3185 snevsHHled IDHS GLoHemSSH6Ifl60T 6T600T600{&H6m S
B, = 52,852

EILIMHI6UMEDT H(IHEYMISHEL X&FHD (GFR) eredtLIS),

FR= 52852 %1000

= 93.69 (pulmd CupsS).

QLIS GMISHS HHEYNISHE ilHSLD,
B (x,x+n)
P(x,x+n)
aUWEISCHML 6Xl&SHhSHEm6TE &H600T(h SL-L 6UEMETITLILI(bSSLILIL (b6 &).

ASFR(x,x+n)= x1000 ereorm edHlemwll uLwWeTUMbLSH, SeoflHHeoflins

E— eunprhlemenLl Lserflufwignid Blifeunasts Lerefluiwepp —————————
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S(p&S6I60T euwIF) WS GNISHS &([HEYMISHED
(4 600T(H&6IT) edsmiser (ASFR)
15-20 10668 x1000 =91.48
116610
20-25 17183 x1000 = 150.98
113810
12722
25-30 x1000 = 123.36
103130
30-35 ﬁx1000 =77.89
93500
35-40 3656 x1000 = 49.33
74120
40-45 ﬂx1000 =21.30
62900

ASFR @6®hgl, bHILpl euetorseaflenLGul, 20-25 suwigemL GuImhenL &H(IHeYMmISHeD
efl&gb, whHn euwdlenerr 2 _enLCumeng eflL F&H0ONE: 2 6Teng eredrmid, 40-45 euIZHIEHL LI
S(pefletr NSO GemMEUTS 2_6TeNE) 6TEOTLIGID &H6U60 58 E6u6ToTiqUISTESLD.

T (B585I5SM_(B 8.14

6B BT 1960, (6 GSUILILILL &6 5 S]6D, B6UTLIOLIHES 6UILIZIENL LI GILIETITS6TT60T & (L& 8 (EBLD,
SUTHET  OUDODBLESS SWPHEDSHEMT  eTeouTerlHEmHWID EPHHETOIL L L 6uemevoruied
STLLL(b6Tengl. SABBLIGEN OILMGeUTE0T SHHEYNIHD NFHSHMSWID, UG SHSHS SH([HEYMISHED

N SIBHhIHEMEMTULD &H600TEHESI(h.

S(p&H&aTfler euwig) G600t S61fl60T &LPHemSHS6rfl60T
(S 600T(HSH6IT) 6T 600T600f1 8600 & 6T600T600f 18600 &
15-20 2,16,410 20,468
20-25 2,13,610 26,983
25-30 2,02,930 22,522
30-35 1,93,300 17,083
35-40 1,73,920 13,456
40-45 1,62,870 11,140
Siey:
t 6T60TI SHM6DS 6V, SHHTL LG 6D, EEDTLIOILI[HEHS 6UIISIEML LI EILITOTSEITl60T GILOM &8 6T600T600(15H6m8
44
Y P'=11,63,040
i=15
—— 128Ib euBLIY Yearflufuwied 244
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3185 sneHHl6ed NIMHS GLOHEmSSH6Ifl60T 6T600T600{15H6m S
B,=1,11,652.
SIBBTLIGE0T QLITSIEUTE0T S(HEYMIHed el (GFR),

FR = 111652 %1000 = 96.00
1163040

aWwg GHSS SHEYNIH NEShISET SD&HSETTL. S L 6UEDE0ITUNED &600T&SILLILIL (b6T6TE0T:

S(R5&6r60T eUWIS) WS GNISHS &([HEYMISHED
(S 600T(h&6IT) edshiser (ASFR)

15-20 20468 x1000 =94.58
216410

20 -25 26983 x1000=126.32
213610

25 -30 22522 x1000=110.98
202930

30 - 35 17083 x1000 =88.38
193300

35 -40 Lenely x1000 =77.37

@ 173920 @

40 — 45 11140 %1000 = 68.40

162870

b5 S L euemevotuledlpibg 20-25 aulLiemss 61&MevorL 6ILIevoTserflemL Gut ASFR S1gl&L0mse)L,
40-45 euwens& QsMevoTL. LetorseflemL G ASFR &emmeunseyDd 2 eeng) eTedrm] SImlEEmmLb.

8.1.6 w&seT aeTems euetFAuler serefiB&e [Measurement of Population Growth]

106vfl® L& &ETOFHTem &I, 6 &M emLa6uerfluied THDID eHLIbEUFH SUIOLITETSHTSLD.
SIS LOMDM 6T600T600f1&H6MmE For (bHE0MSHB6UI, GemmeunsBGeur héaseond. dled Fowinkiserfled é&e
agMemsUied LMHMD g&ISlLeOMOID SBLILSIETTh. e ILGSUNed FlemeoWImenT &6
OBHTEMS 2_6TNSHTHS SHIHSEOMD. LO&HH6T ASHTen&HUI6T 6TevoTet0llHemBUND ML CLUTHMSHS
SE0UTLITED, SiF| LO&HSHET CIHTEWE CUETTFS TN AHWPHSLILGLEDE. QeUGEUTT MTHFHSLD HEUTS
&SET OF5Tems eueMiFd eldlsD LDHIWL SH&eued CHemeulILtbEDE.

&S CFHTEMHUNED, ECILIHLOLITEONET (GHLPHEMSHET EILIETOT GSLPHemSHHeMTEL  LImbHsmeD,
&&6T FTensulerr Siemey FHsflsGh. auetor Ghensser @nll ifswns SmHsTed
L&S6T OFTensHUleT SieTefled &emmey emL(bD. 6TeoTE6u W&HSHET AFTems euaTT&Fd uPH SlHE)
e&neTeUsN & LIDLIL-@mLi 6N&Shi&6T L (bd GUIT&ILOTEnTSH6060.

LD&EHETOSHTEMS 6UETTEFS LDNS SHevTHS(bEUSNE LIED J6T6li(b&H6T 2 _6Teneor. Seunm6r
(i) eglwueflLm wedyl eumsHs elldab (Crude Rate of Natural Increase)

(ii) Guiredledr eumphlemend GmMui (Pearl’s Vital Index) eredruemen ubm Simib g6\ TeTGeurLb.

E— eunprhlemeLl Lserflufwignid Blieurnastt Lererflufiuiepin
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SieUNHEMMS &HETOTHEI(BLD (PemM LiledTeuIHLOMMmI:
(i) eglueflLmr wedyl aumHeSseldFD = aFiueflLn Wply eflésn — agliueflm i elésn
SiBN6UF),

Crude Rate of Natural Increase = CBR - CDR

eFlueflLm Umly eNlésio
(i) GuieSler auMpBlened GHIS® = 2= > 1000
eglueflLm @miy efléso

SGMeU,
Pearl’s Vital Index = %x 100
CDR

egliueflLn Sweblll oLHES efldesHled HemLsH&WD I Wenaswns QmHSTed, L0&ES6IT
e®TemaUiled [FlSIL OLIHESLD DL (b6Teng) eTeorednd. SIEHELTED GemmoSlLienLLl eILDDIHHSTED,
&S6T OFTemsUled Hlar nsHs UL (beTens) eTeTe@mLD.

Guiedledr eurmphlemens&miuSL b eretor 100 & el Sidlsons SHHSTED, L&HESH6T O1STen&UTeD
eueni&dl eredrmid, GMIUIh 100 & L& Gemmeuns SBhSeD, H&6T OTemauled cuantFdulebemen
eTEOTMILD &([HS60MLD. Goh&evorL eumphlenends@G&muich, & &6T aBTenauled DL @i 6&s k&6
umnfl SIBlib& ASTETEUSNESLD LILIGITLI(HEUEDSS SHITETITEOITLD.

@euep SenelihH@EHD ereflemWNETgID, HeoTSHbeUsHE& 6refenseyd EHoHESLD
sienel(haenmd. siemey @mlemueiL, Uply siFlswns QméELn eretug uHm SiPlw WHLbLD
® sierefipsem@b. Solllenn Beiedlm Sereipsedr, CBR, CDR eretueuDredl euibL|gemerLl ®
eUTBSES Siemww|d. B CauniLl L &HSET OHTENSHSHEHHS QLG (PewmemWIL LWLETUbLSS
wwing. G wéseT agTenauler apn-8nés Guné@aer upi e[ SieTel(ha6T eLpeLd
eum Suieong.

8.2 Bifeunal Yereflulwed (Official Statistics)

Bifeunsl Leterflulluied eredtLg SiT8 HIMI6UeDTHIGETTEID, MM ELITE HEWLOLILSETTEILD,
sreysemearsy Gssflsg, sNG&sHE, HieunsliuenileeErs@l UWeTUbSSLILGL YeTeflullwed
BHHEUDLHEMETSH 6CBMEOLIMTGL. BHHHEUDSHET (PemMWIMeor LeTerfluiwied Siemolifledr epeoLD
CeaflsalLbdHearmer. Semen GlW&s6Tfler eumpsHemauled, (peéHwwnersmer aumerluie,
s (Weor@GeormmID, eunpedledt [Flemen&eT, 2 LedpeoD, &evedl, g lpblemen GUmeTmeUnHemMS
6\BM6TOT(h 6T600T FMhSHIMHBEUT LetorFTIHSHTHEeun SHHGSWLUIGITS HeMOSHBLILL LY [HHSLD.
BiTeunalyerefluiiied FHHeUDSHET, LMeUSHHe0TemD 6ILMHMIHTHEYD, 6refldHled G1LIM&gn.lqWLSHTHEYLWD,
Q&SI LMTMSEIQW HHeUELSHETTUIET SeuMemmd OSMLIFILNSL OLUNSHFnlqWSTHEYD S([HHS
Beu6toT(bLD.

B eunaLiyerefuiwied Siemiolifledr (&AW LeoollSBennad SLpdH&e00TL 6D emMd &(IHSEDMLD.

(i) smeysemend Gaaifldsen, OUNIHSHILOMGLD H60TEMLOWIMHED, ST EHHED.

(ii) yererfluilwed sreysemen Gleuerfluliihded LOHMID LITLIL|SHED

(iii) yereflufwielledr eueDTWIENMEET, EUMEBLILILSSIFHED, LeTerfluiuied (WwemmaaT, eLINbID FH60TemLD
GunedtmeummledT sIH&lement HlemeoLiLi(bSHd 606G H|(HSHH6D.

(iv) yeerfufuied QFUIEOLINT(HhSHEME 6(IH & 6m 6001 SS6D.
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(v) yereflufluwed eFweLLIML 1960 FrbUGbLBUMNTEGS S&HS LulmwerflHsen.
(vi) @ediTemMEWITETM] EMTMOEID, B HISemetorhHID LevoflmbHmIb Slmedt aUHDIIHSSe.

(vii) 2_eosmemmeNl epriiSlemevorliemull QILIM)ISED.

8.2.1 @nslw yemefluilwed pemmullesr Gambmid unmlwt eureommy)

yemeflullwed sreysemerd Geslléd@b Uettllesr, @bHwneled owumsy.qp.  321-298
60T &af GBI @HHSSHTS 6186MIq.60WI60T T HSFTEVSITLD 6T60TD MHITeL eumuieon s SMSGomLD.
Hihsmeosgled elonseomuitserfleor Syl dlulled, HlifeunssLi yererflullwed unnilw eNleugrhigsener, GUITT &
SIBUT STe0SHH6D (ALIT.g). 1590), SiLjed "-LIME6D eTedTLIeUT 6D 6T(RSLILL L SHuflevfl 218Ul eTedtn mHTedled
&meooTeond.  [Hleorusbefledr euemaLUMTb&er, LUlT eflemenéssd UMMILISHSHEUEDSHET, SieTeli(hserleor
(wewm&aT, [HF upBlw sseueser Gumentn Hifeunsll Leterfluilwied smibs elleunmiser SibmTedled
SO LU 1 (BIH&60T.

@nslwuneled mHGeowl sl aFSHW &HT0SHSH6d, 1807 Sy pevurh, HpsSlhHlwis
seLeflulesr sp@pifleor BliTeunss &Reled @BHS LMSLIT oLITmerdleiv LiSHEameuTer 6T60TLIGUTTED
& Leaflufiwied sergpliie) CnesmaTemillL . HbS Hpiiefled Qeuaeun(H IeUL L HSH D ESLomer
Hleotiugiiy upmiw $86U6DS6T, D& &6 60T eumLpeXliLied Hl606D, LOFHhISHEHLD SHEWEUSFTTHS LILDSSHMHISET,
beor emMPled UPHMw efleuTrhiser, &OTRIGHIGE, SMbHeT UDPIW eleurrhiser, GeueTmesoremLo,
elemenhlenralgell, LIWeTSIHD SHTeulrhisen, eflemaaseT upmiw elleumrai&er, euevoflsd Gumedtm
LeD HMMSHEW6NE &MiH SHHeuULSH6T Cesflsalul(hs OSTGSHSLIULLT. @hdlwmeied, 1847
YD HeTOI(H BHTEUTED eWFHEV eredTLEUTTED DHFIW @ebeold eTetTenID SLSHHed Lemarflufwted
glemn 6SMLMEIE emeusHHH60T cpeold @hdlwneled MiFeunsl Lerefluiwed Siemwliy (Wemmuwins

@ Bneuiuligmessng. @bHwunelsr WweHed WweEseT asmens upBiu Siflsens 1848 Syb Spevorh @&
QeauefliLiu’Lg. GSUesrLneus L&SETOSTens HOuHaSbLY UDMiw Sinsemns 1881 b
S6v0T(h QeueflLiIL LU L 8. 1560160 QEUOEUN([H LISSHTE00T(HhSEI160T QST &HESHSHI6D LDSHEH6T C1HTEm S
&6001&H61SH(bLIY BLSSLILL (b UHHME.

8.2.2 Gas alBsemansdl Uhensw hHwneled fifeuns Lerefluilwied (wemm

Gae eMl(bgem6e05E&LI L60T, [HLO & HITLLG.60T &CLPS—EILINIHETTSTT 6U6MT & DML 56608 606MSH
6M&ILIMETBLD L6merfludiuied siemioliL (pemmuieir GgemedemiLl T8 260N HSHEI. SGH60T LMIHL(b, 1949
@b, sirdletT a\GHemT e Lsmafludwied oGeongasnns Sl L.8. oseon@eormiilsiv ereoTLieuemT B SS .
Sieueumevorq GeoGuwl, sweur wHHw Yereflulwed giemm &etemm Hmiedleorn. siggemmGuw 1951
@ev, yFlw auwifled wHEHw yeteflufuwied Flmieueotions eueTibg, HILIqeor LedGeum) Lemerfluflwied
GIFWIEOLIM(b&6MET L0l 2_WINHS ST SHHIL 60T 6([HEISemetoTH 18 C1&HM600TIq(HSHH DS

3185 Bne&EsLLSS6d, BHILIqer surheuni upm SiMlibs asneTeusnans, 1949 Qe CoHdlwl
GUIHEUMIL (L AHWWSHSHLILLL & &SR, CHFlw eumeunemwt HLNbeusnNE, wrSlflawibeEo
weopuled wHUSTH eFLwbuy uflbgienT FLGEH. ST GUMGL®B, Gadlw Sereded
L Slifl &8 6001HSBBbLILSET BLSSLILLL601. Gl onSliflésevoré a8 bLLeT (Weed s SisELmUT
1950 @60 BLESUILLLE) WeoreormLserfled, LonHliflssHeoomeEasbLllyssT HLgeusnansGey,
SI& SMIHS QW SevflBlmeustd, Gadlw wrFliflessensasbll HneueTd eern euwifled
2 _([HeUMSHSLILILL ).

wsSw yereflufuwied Himieueotid ommib GaHw s seuorsas bl HlN|6U6ToTD 6redTLIEmeN
@UGung) wsHw ererflaflwed sigieuessd (Central Statistics Office- CSO) wpmid Cgdlw omSlifl
&HE0UTHASB(bLIL depieueosld (National Sample Survey Office -NSSO) eredTm) Si16mLp&sLiLIh&l60Tm6DT.

m— eunprhlemeLl Lserflufwignid Blieurnastt Lererflufiuiepin
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yeeflufied Siem&EsD MHMID FILE OFLONHSHD 6T6e0TenID FHiewn, Sl irdleot
HeoflsHg ummILiL euHlSGSD HemOWNGWL. g 1999 Sy Sevory 2HELMUF 15 b meT, CHlw
yerrerflullwed sigieuepssd (National Sample Survey Office-NSSO), SILL& agweon&sid (Programme
Implementation) erenid &b Nifleysemnss a&weOLILEDE.

@hHw osms 2000 Syeug Spevork, BHLIGET GHemeusGsmu, LsTaflufwied gemmuied
aueNT&d HMeToTUSN&ETS SlH &. TRISTITRET HEWEEMOUTED G SHEWETITILID HEDDSEHLILILL ).
ShemevonisHleor LflbglenTulleoTGuifled, Q@B FLLLLTEIDTEDT, [FlEMEDIITEIT HEMEDEMID SHEWMLOLILITEDT
Cadw yererfluilwed opemevorwid (NSC — National Statistical Commission) gg®@emed 12, 2006 S41b
Sy e001(h G Lemaflufuwied sigieuens s Sled (NSO) SiemwssLILLL &I SHLL RSN 2_(HeUTEHSSH6D,
Yererflullwied SoLBHSLOMETEUDDINHTS lhG S)6METUTILILD 2 ([HEUNSHESLILIL (HET6T .

Gaélw yemaflulluied gyemevoriid, @b &b LeTaflullweonen Sibegl &ews simleflwieonan
HEUEMITSH HEMEEUTTSHEYLD, [HT60TE 2 MILINEOTT HEWEMULD E1SHTETOTL. SHEMLOLILMGSLD. OLITIHETTSTTL
yemeflufwied, seps — gylpflemeouiwied Leerfluiiuied, 0&&H6T EOHTeNS HEOUTHEHGLIL SIS,
&SE00THSBBLIL LeTefluliwed Hseued (wemmasT wmmId CHElW euTeyaFeey SHeoueH@&ser GLmeTn
gslemm&efledlmhs Cuonamnw mrerg 2 mildernsesn asifley eFsuwlLGHDTTST. BbHs
SyemetulSHNG, BhHdHw sHeweoemoll Lemeflulweoneny esweonenameEeyd, SbhHlw S
Syemevonsdlepieren Bl SpGuIndledT Hemevemds 61FWID depieued Lgedleul 2 miliSleotrmseyd
@uungser. @nhHw sHemeoemwoll yeTeflufweons, Cadw yetefluwed SieeunsSHNGS
SHemeoauTm&HeyDd, LeTafluiled Siemo&ssHd WwHMID FHLLE OFWOTSSSHDE SFWEOTENTTSHeYLD
SmLumg.

Gunenmiw aurmLseT WL bler, CoHdlw Lsterfluilwied pemevoriib, Sp&HevLl b 30, 2006
SH1b 6001 E0\HIH &I, NSSO et Lisvoflsemend seuels g eumEAng. SGung), NSO &6t (s
Wifleysemma NSC, CSO, NSSO whmib sevoflesflemowid Spsluieneu 2 _emereor.

8.2.21 wsdHw Yermerfludwed sigeusnsd (Central Statistics Office)

wHHw  yerefluwed  Sigeuedsd,  HLIGHSTeoT  Lemefluliwed  Q&FwebLImb&emern
Qh&eneuss Uateflulwed srHemg Hiicoorulsed eurmlienuwd eudsEns.  WwHHw
Yemerflullwied SiieuesHSIHING Qb Hemeoemo SUISGSHIHD, MUHHS 2 HNG BbHS Fn(bgHeD
5H6m606ML0 QIS GSHIT SHGBLD 2_6T6Teor. L& W LeTerflufich SigieneosLd, & (peé&lw Lfleysemens
E1&MeToTL & SHeunmledT QILMMILIL &6 LedTeuBLommy:

(i) Cadlw eumeyelgevey settié@aar Lifley (National Accounts Division)
@19flefledr Levoflser LetTeupLomm):

e [HOBILIQE0T EUT6Y 615606Y &H600TSHGHSE6MM(H GIMHS 2 6B (h 2 _mudd (GDP - Gross Domestic
Product) ummé &evoréball (b eeueflulihid Lieoof].

* GQUOMHS 2 6B (b 2 _MUSSuNer HMeomesor(h LHILISbEHemaTd SwinflHseD.

*  CLPEDSHEDT LIS (PSED(b, IHlemEDWITEDT (L&D MiST6y GUITeTneuHemm LI he6b.

o omfBleo eumflwns 6wnss WwHLIE L LU L HMID ELNSS HlemEOWITEr (WSHE0L(h 2 (HeUTSHELD
umnfl w&Gn a&geD.

o 2 g — 6euefl LflloTmHm) Si L 6UEMETTIHEMEI 2_(HEUTSHESS6D.

o 2 ¢ oMBled 2 HusSH UHH QLI S5558 LHLIS(HSHEDT 2_[HEUTESSED.
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(ii) &ewa yerafluwed ifley (Social Statistics Division)
@u9flefledr QUTMILIL&ET LeoTeuHLommI:

o USSTUITD S6eT0T(b&HEHSHSHTEOT euemi&d] upmiw  GH&ECasnetseme LeTerfluiuied epedld
&600T SHT600f 5&H6D

e glprflemen — ELIMBETILIEd SMIHS 560016 SHN6NS SIS BT 6158 60.

o dmns Yemeflulweon s, CaHdl, sTeuGsHs eXl(HEISH6T CULPMHIGSED.

o Fapsd — D &NiHs LifleysEnssns CaHdll HoHeu6d eurhiSlenw Hini6yse.

o dw usd euaTT&EFSEaNs, (WeTBOTMYSHLLID 2 _(HeuTdHESeusnaNeoT SiqlilemLLl LeTerfluiluied
SWIMfl&se0.

*  SHTELILIWIETLN(h UDD& &He00T568HbEHSHEV, QUPSHSLONEDT, HMID H60flHs Hlemeouled Spliieysemer
eeueflulhaed.

(iii) ewngperngmrl Yereflulwed ifley (Economic Statistics Division)

@uiiflefledt QUTMILILS6T LedTeuBLomm):

*  QUNEBMMSTILD LD &H6ToT&HESMGLL HLSHIHD, SHevoIbEHTMID OSMHlE0&SRISEmaTL LD
HE00TSHESH(bLIL HLSHEISH6V.

o @hdw siemailed OFMHled 2 HUSHS GHUI 6mL & SWIldHe0.
® o HLlige0r pMHMmed LMl Lemerfluiiwied, &L Lemioli upmiwt eerfluiiuied Spdlieunenms 1S ESSSev. ®

o  Gadlw 63MHlens euensLILNbE6T, G5 2 HLSH UemSLILT(HS6T ShENIEUNEHD 2 ([HEUTSHGSSHED.

(iv) nuiIndwefls@o Wifley (Trainning Division)
@09flelledr QUTMILIYSET:

o LweTuML bl Yemerflufwemend emsWimemeusn&sns Loeoflgeueml uwmdweflssed.  Lererfluiuwied
sreysemens CssiflEgen, OBTGSHHM, LGSSHD WHMID QSHTETeNnsS 2 (HEUTHS, S LSS,
&600TSHME00{ 1536, LoFILIIL6d GUTedTDeUDIIlEd H&H& LulhdwefleEslLbEDE.

o  Gadlw yemeflulwied (wewmésneor LLIHS HimieuenrSeng i cudlé@o LML OLIMHMIETETS).
@nifimieueotio Cadlw — sT6uCHE Semeiled HiTeunsLl LieTefluliemnensd enswmeTeusNE Loeuflgever
Guobur el uuindlenw Anps (Wwenmulled SieflsHmg).

(v) ordeneorliy wHmib aeueflui@ser Wifley (Coordination and publication Division)

@09flelledr QUTMILILYSET:

o yemafludwed elleunrasemer, WSS LeTerfluiled SigIeUEOSHISHEBHSHE6TEBD, WHSIW LmbHleo
SIEMLOEFHMHISHEHHESLD 6B MIE6M6T0TSHFH6D.

o 5 S mbled Lemafluuted [ElmIeU6DTTRISEHSSME LOMHM(b&ET HLSHSHIEUSNES SDLITH CFLISED.
o  aeIGeumi pevorhid CaHdl Letarfluiiieh HleordHems ellpneundHs C1&HMeTOTLM(hS6D.
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o yaerfluiwied sLLemLoliL (Wigeyserfledr fl&Hemns, GlqLoés6eT Albhg asmeTen Geustonqul SIeY&6T
ummw eNFl&eT, Syetor(h E1FWed HILLLD, Lemarfluiled Siem&FssHSSDSTeoT euTey 615606y Sl L
aMl&emnd GUTedTHeuNemDS SWIMlSHESLD Levofl&eT.

o Gadlw yerafluiwied gpemevorisHleot LIflhSHI6mTHenes 61FUIEDNEEEUHNETE0T 6(HITIE6MDETOTLIL.

o  @mndlw yemerflulwied [imieueotid &b HiTeunsLl Lisvoflger

8.2.2.2 Gzl wndlflsscumsasnly sigeuensnd (National Sample Survey Office -NSSO)

Caélw wrdliflEseusEa85bLIL SQIEUODSHD, QIH HEWOMD SUSHSHEDISH SHEWEEUTTEHSES
esmetoih, Godlw siemefled, QUL rFHflEsoosasGLLSemeTL  LGaMm  Hlemwmaerfled
BLSHUBEDG. (WaHHUeTTWNS, Gad siereled wésefler Feps aunmeTTSID unn eibeiLnss
61560TM)| HEVUISASBDbLIL HLSHH S sTeysHemens CaaflsHngl. Goaib eueueeusnsd AHMITT HMID
&6 ed eflemeoeundl UMM HT6)&emeTLD, SiS&IL60r LUl &6t unmiwl LeTefluluied Sreysemert
uGSleunflnssd &eoorsH61&(bLIL HLSHH WD, LrhHled (paemwsafleormed (State agencies) L SSLILI(bLD
Ll eemen&aededr HLIS(bEHEWEMULD SHeOuTHTETO|SGAMG. & HBOTRIGEDBSHTET LTS SHLLS
SiemwLifledr siememey [HliT 6ooTUNSH S, HHTMhIS6 60T HE00TEHRSBLINDGL LW6ITLI(bSH & Q1SMeTED &l

Gadw wrFHflssoHE0&GLY JVUDSHSHHD BTG LAfleysHer o emeTeor. Siemel
WedTeumLOMM):

(i) ®evors6&GBLUY 6 euenolily HMID eyl ifley (Survey Design and Research Division)
@u9ifley asnevsSHMeNled 2 6Temg). iHe0T ALTMILIL| &6 LleoTeuIHLomm):
@ o SO 6d uDTIW 860015618 bLILINEDT ML LIkISET. ®
*  BHHHHHSHSHMETD (concepts), CUEDTLIENMSHEMETLLD 2 _(HEUTSHESH6D.
o LIHfluNedT 6L EUEMLOLIEML ©_(HEUTHESHSHED.
o  aNFMTTEm60OTL LILIQUIENED 6)IG 6UELDSHSHED.
¢  3SILL6UMEDIILI LibSHEHISVSHESHS HILLLOIL6D.

*  BHEUUIEHESH(DbLIL (PLG6YSHEm6L LIGLILIMLEY &S] (L6 5606 e6uafludhseD.
(i) ®em& aFwedLNB&EHHSMeoT Liifley (Field Operations Division)

@09ifleletr Hemevemio Hlemeowld Hlededlufled 2 _eteng. &) 6 LOETOTL 60 SIgYI6Y6D SIS EWEIILLD,
49 UG F) SIYIEUEDSTRIGHEMETLD, 118 SFMTL SeDIEUEDS RIS emaTD S HTLIq 60T LvGeum)| LG SHluled
eupmieteng. @nifley Gl wrHifle He0TTEHEASDBLIL SIQIEUDSID FnMISETDLIY, (PSHED Hlemens
FI6)sHemend BCaaflH@LD.
(iii) smeys eFweNssL Lifley (Data Processing Division)

@uiiflefletr HemeemUILID Q&TOSSIHTEIID, ST 6 STEYF OFUWIONSHS EDLOWIMRIS6T
eeueuGeum @ rhsefleid 2 _6TaTer. SigedT QLITMILILISH6T LeoTeuBLomm):
o LndlflsEsneTeunemns 6\&fle) OFILIGED.
*  QUMIHSHILOMEUT &H6v0fl6uf] CLOEITEOILIT(HETHEMEIT 2_(THEUMEHESHIHED.

*  H6001SH61SH(bLILIEOT CLOEOLD EILIMLILIL L &&6U6D& 606N \FUISDMEHE6D, FIILITT 56 Ll60T SIL_L 6160 600TUIL6D.
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(iv) @wmrdlensuoriiy wHmib aeuefluiLe Wifle) (Coordination and Publications Division)
yaudlevedlulepierer @Lidifleledr QLIMTMILIL &6 L6dTEUBLOM M)
o G wnHlflsseomsEesnbly eussSSler LGaum Uifleyserfler —e&ueoLmhaemar
6B H e ETTT HSH6D.
*  YOUT(HHS H(pemn eleuafluiLLiLihld '&ﬂ'GGII&B)QGOTITl eTeuTen)IlD @FHewLpLl LFILINSS6D.
o Gapdw wndliflsseoueEesnbll SiQEUNSSHHleTTd CLDESTETENLILLL  Feps  QUITIHETTSTT
&6001SHSBbLILSET6 (Lplgeyser upr) eleundleas Cadl Sienelled &([HSHIThISHISHENET HLSHEHIH6D.

Gadlw yerefluwed Hleor(pd, 2 _evsLiyeTaflufiwied &leor(pd

Hm 19.8. wanmenGermiev SieuTseafledr NDbHSHTETTET gP60T 29 SHD [HTEW6T, SieUemL
QupemLLILGSEHID — eswons, @hdwneled  Hifeunsl  yerteflulwed — Siemioliemus
Gammmielssnans, Cadw Lereflulwed Sleorons @bl sirs siflelsss. weHed CoHdlwil
yererflullwed gleord g6t 29, 2007 &6d A&MOTLMLLILLL & AH60T LUGSH WS, GHseLorhi&eID
2 eierm Lemerfluiwied Luleid (WgisHemeoLILLLSMflHEnsHE SLbewIll GUTLIG&H6T emeusbsLILL (b,
eeumm eILMHMEUT&HEHSHE LigIHededlufled eXlpmelleor@Gumg) LflsseT euphiSLILILL 60T.

@& S BT (b&6rleoT Lsmerflufuied S 60 600TUILD, Si&GLTLIT 20 S)Lb HiTemer 2_eosLiLemerfluliuied
Seons amMeNsss. G SO L SHemeolfeTS) 6euGaumi mbSTeoo(béHELD, 6Teveo
BIbeHEHD 2 _eslerafluiwe HeoTHemdd OHMEOUTLMNY 6UIHHOTMEOT.  (PHL 2 6080
yemeflufuwied Fleorid, isGLmur 20, 2010 SpIb Si600TIq6D0 2 EOSHEIDHIEIQID QSBTEOOTLTLLILILL 5.
® BrevorLmeug) &w'aslj yererflullwied fleorid, 215G 20, 2015 SpId S 600TIq.6D 'é]mﬁr;g; SHIT6YSH6T — &
fnhg EUMPSHems 6renid Heweol BN, C&TETemsS (WL eaubLILS STomer LeTafluilwied
sreyserfleor CHemeuLnn) &(HSSThISMhIS6T BHLSHH & &M6ToTLMLLILILL &.

Yemeflufuied OSTLILeMLWI  6T6DEON  SITSHSHHIEMMEEBID,  &H606XHIM)6)6DT IS ETBLD,
HCmrHL CxhFAw Letefluiwed FleorHemaib, 2 _eoaLlisTerfluiiwied $eorHemSHUD S\&HT6TTLTIq
UHEDT SH6T.

2013 o1b pevor(h 2_6eosLILeTerludiied SpevorLns SifleflesLuLL g

wrfleo W I Sp&ser, Ueteflullwed Spieumeniser, 2 el BuisGmIser GumeTD
ugeNsEps®, Ueteflulwed wemm uwetumliged uuIndeupm esmled &ninEHmenmEul
uevofluiled siorsgdeormeor. CSO, NSSO wpmid yerefluiuwied Siemwssll LevofluiL migerled
uevoflyflGeuntfled ILEHLOLITEDM 60T 6T, @b &l Lemerflullwied Lievofl&@eméssmeot (ISS- Indian Statistical
Service) GaTemeu er(R&IHeoTDEOTT. B5EHIT6Y HbeueTor STHedT GBI SATSLI Lievoflwimen(y
Gaireumemevongsmed (UPSC - Union Public Service Commission) BL&SLLGEDE. S15EST6Y
eT(R&ICauT5E Cahdlw Yeraflufwedwenn Luind Himieuerd Luip&wefl&sEns.

(LSO EILMIHETTHTE HEVUTHESBbLIL 1977 LD Si600TI60 HEML ILMHMG).
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@nevorLmeug LhFmeoorh SHILLD, Hp. L.8. weseonGermilevy SeuTSHemTed 6l EUEmDSSLILILL
@M wrFfsHlLsensl Wetubm, eunsssenm euenisd, Hifls EFMPlEd LWIDTSHESHE
Gurmedrmeumemm CrM&HHE QF6LEUSDETET SILLLD 6UGSHSBLILILL &).

b

Sndlw TS, eUTg) BazemeuemUIL Gurmdmib
elsone uswelyyeqenr eaeyd 2 wiflw  eflheng  euprAL
QUIHEMLILIGbSSU|eTeNg.  SieuTdH HIHMMetorh elpreneuawmily,
2960 29, 1993 SHb petoT(h QU SiEhFeLENELENEEMIILID, HEUTE)
125gp6u81 Spevorbiflemeoteunsd ggeor 29, 2018 spb Hetorb &G
HTeouTILHemSWD el6uefluilhé AmLNSs s

-z

8.2.3 snCuremsw nhdHluneled Lemerfluliwied (pemmaerr

wHHw Yemeflulwed sigieueosd (CSO), Gadlw wndlflé setoréasbLy igleuesd (NSSO)
BmesmeTEpLD Lemerfluiuled memL(LPemma6T oL (bLS6OTH, OILHLOLITEDM60T LSS SI6MLDE & 8kl &H6IT
sieugel] glemmseT GMSs Uemeflulwed elleunrisenens CesflsSleoTneor. SemD&SSHhserleor
Biieunssdledr cpeonsCGeur, Siemeu QFWELIGLSEIDD SOIILL SHLL eueni&dulledr elleumriiger
apeoons@eun Ystaflufwed sseued&eT Siggemmaerfled b aUmLILIbSeTmerr. @bl irdleor
&leo GlemMEETTe0T BEUETTE5uTEmLD, BIMSMIhISET, 2 L 6DHEVLD, Hl, 6uetoflsid, GmileonertT, Agmdled
eueni&dl Gumetimemey HeoflBwW Yereflulwed Wlifleneud O&MevoTqHLLEMEUWTGSD. LOHMeUDIed
315 51MM&EHHGETCNCI Q@ Fml LGHWITS SeIHS(HHSLD.

nhleoraisefled 2 _emem LeTeflufluled Siemolser, wHH W SiTHled 2 _e6Ten SiemLoLIL|&HemarL

® GuretTm&N&LD. LoMHle0&H 60T Liemerfluiiuied FUIEOLIT(hSemeT 6(IHhI&lemetoTdHGLD eJlFLONE, 66NeeT(H ®

wrhleosSled, eunpeTTsIL wwOHNID Yeteflulwessner SusESnhIsD, LTeuedn&SSULLL,
yererfluliwed snihs SemolienL enetorsb@&Lld (paéemwwingsg (Nodal agency) Q1&wedLI(bLD.

6EUEIEUM(TH LOMEUL L 60T Heme0emLoui HHevid Bu1sHESBISHSHemsHEF Caibhs b LsTerluiluieh
SIQIEUESHID CIFWIEOLI(LD. SIEUUNIEUEDSHD ST L HemHE G&ibhs eredeorn LIfley L&serfleor
eunemmaIIL unprlw sseuedsemears Gosfles. Seueunm CssflsslUlL H&H6ULHEM6TSH
BNGSHE m&HECWDH QaTemn QelGeunT Syetorbld BuISSHISIL aeuaflulipb. SiHemSEWILIY 6D,
LGS iuriiuerefer WH LIS b&ET, 2_Husd, (WeHHWw Lulfsefler ellemerdaed GUITETN &&6U6DSHET
SLooupHH&GD.  SHOIPHTLIGED QLIMBETTSMILD wHmID Yemeflufwiessmeor stmr,r)' 6T60TM
euwifled @F SwsGhIsHD Suind eUmHEADE. OFOTENETENWS SHeWEEMOUIL DTS 61&HT6ToTL
85 516emMmUT60T HEMECUTTE EIT S EMETUTLIHLD, SiEUHEHE 2 SHeTWns e BUISHGSHIT, CLOEOTM) 8n (bSeD
BuisGniser, @retorh Semetor uSHGSHISH6T HMID 2 56l QUisHG DI &ErBLD, HEYI6UEDIT & EIBLD
uesoflwmmr) euH&ledTm 60T .

eungieuns, &bl LeTerfluiiwed s&eued siemwLlilwenm ADMIT > O5M&SH > wmeul LD >
LoMHled SIT&HSHEHIEMME6T > ASTLILEML I LSHH W SeMEFFHRISH6T 6T60TD SHemLoLIiled Goed@mHm&Hd
S16mLOMH & (& 60T 6DT.

S8 SMIHS HEMOLILGH6T DL (bLO6LEOT I, OLIMSISSHIEMD WHMID SHevflWIMT [FIM)I6U6DTHI&EBHLD
uev@eum) LevoriledL&Hemens e&mevorL Bifeunssl Letafluilwed elleunrisemens G&sifléeleoTment.
315Gunedtn FimieueoThIsEhH6T hHW flamel eumidb 6eoTmI. 18 6eUGEUNIT SHevoT(HLD, [HITL LY 60T
eunmeTmHMIL GNHSS Letaflulwied sseucdsemens CasiflsHsl, QST SHE! '@ﬁr,ﬁu_uj QUNIHETTSTT &
®&BWh ETeTLEnS Gleuafluil (b UBHEMD G
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X/

% eunpblemeols Lemerflufied eTedTLIEm6Y 6T600TENIHS Sememeussenneor 2 ulmLeor Ln&ELd
SLHemSS6, HHEICCW @n&HEGLD GLPHensseT, GLell @mLiLs6rT, DLIL&E6T, &([HeYNIHED
Gumedtmemeu LMHMIL SH&HEUDSHETTSLD.

X/

% aumpflemed [flepeyser UKW sSTeysemerl UNEUSNE, USHley Q&LwD (Wwemm,
(P(R5HSHETTIHESBDbLIL (LPEWD, &S H600TE BSbLIL (Pewm, ISl uFHley (pemm, LGLILMLIEY
(PEmD ETETID LB (PLEDMSH6IT LILIEOTLI(bSSLI Lith&60TM60T.

» DEHET COFHTENS SHEOUHESOLLL (Wemmuiey, &serfledr 6w, LTedleoD, &l(HLO6TTID
ubBlw S&Heued, sH6veXl [Hlemed, LIsvof], S WHMID HedDW! eumprhlemeoll Liemarfluiiwied
HEOUTHS(HEUSDHTEOT  HHEULSHET S DELMIEIOTNEDT.  LIDHM(bSETI  LDSSHETOHTENS
&600TEHES(bLIL|, LISSTEO0T(bSEHEHE QBN SH00TSHEILLILIbEMSI.

% eunmpiflemed  [Fl&HLDEYSH6T,  CILMEIEUTS 'qbujlmb (SU@é:@' eteorn  HlemeoulGeoGu
SE0UTHSIL LIS ).

s eglueflLm @i elds =

GSOIUILL &Te0SSH6b QI FepsHSSH6D VeS| LD&HSH6T OSHTenSHUled ermLL L

@mLserfleoT 6T600T600f1&6m & % 1000

SOILIILL &Me0sHHed SiFFCPSHSHH 6D LA LDSSHETOSTEDSUTNED 2 _6T6rm
QIO 5G L& E&6IT160T 6T 6001600118 6m &
s @miiuner &l efl&F =
® SO L &1e0sSl6d, @b GHILILL ifleled 2_eTer &s6T OHTenUT6D ®
anulL @i sefledT 6TevoT600f1&H 605

x 1000
SHLILL sreggled, e GHILILL Hiflelled 2 _emer QoMss &H&arfleor
6T 600T600f 18600 &

>

el @niiy &g =
SUIUNILL sme&dled éseT aFTensuled, @mhs &Lellserfler eretorevofl&Hemns

SO L sMesHed Sibs &6t agmensuied 2 ullmLer Unhg GLeilserfleor * 1000

6T600T600f 1860 &

% @Cr CrrsSled LINHS GLOHEDSHSHEMES C1SHTETOTL. G(LQEUTSHELLD, HEULT &EHSHE&TE0T SMLIL|&H6T
&G wrHflwner HeneHaTHe|d 2 6Tem QI G(RemeY, GLmRIEGE (Cohort) ereormy
8 IS EOLD.

% eunmprhlened i L euemeor eredTLSIONBIHSI LD&HS6T OFHTenSHUIET 63([H ALIIHMHIG(QeNe0lmHS)
6UMT(PLD o&&6rl60T 6T6voTeT0f IBemsemiL|d, @miiy Criflpd euwienss CaipCant GHSs
6T600T600T 18561 &6MILILILD, 6UMLPIHITE 6THITLIMT SHH6MEOWILD QSIHEI O\SBTETETeDITLD.

% eaunmphlemed Si L euemevoruied eLiHRIGReleor Semey (Radix) eredtug Si'L euemevorulleor
eaLssblemeoulled © ufHer@enmifledT eT6v0T600&EmESWIMGLD.

< eFlueflLm Wimly ellélsn =

SOUINILL &nesHled waseflemL G NIDHS &LHems&6rledT 6T6vurevofl&Hemns % 1000

GSDIUYLL BTe0SHHl6D rhIG6ITeN LDSHHETOHTenHUNE0T 6T600T600f185H6m &
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% EUTHIEUTET SH(HEYMISHED eXEIBD =
SOILILL snesHled wasaflemLGw NIDHS &Lhems &6l 6revorevofl&ems

x 1000
S&NIUILL smegHled, 6uTLIOILHSHS SUIIEMSIL6ML LI SLI600T &6 60T

6T 6007600118 6M &
* @SS sGEINISE B =
SHLILL &regdled, &ML 19flelléb auetoraEmeEGL LIDHS

SLOIHEMS&6ITI60T 6T600T600f15H6m S % 1000

SUIUNILL sresdled, GHILILL Wiflefleb QeoTlIOLIHES euWIGIEDL W
6\LI60UT&H6ITI60T GO &G 6T600T6001&H6em 8
% eFluesflLm @uieb leILHEHs 6NdSD =
egliueoflLm WmLiy edlég — agliuesflm @iy eféso

eFluenflLim Uimiy elésio

% Guiedledr sumprhlemend &MUl = x 1000

eglueflLm @miiy elésLo
% BireunsLiLemerflufliied T60TLIS) Gl Lo& &6 l60T 6UMLDS 60 &UTED (LPSHEILILOTEOTSHTE0T OILIMIHETILIED,
&e& (LpeoT@euTmmLD, 6uMLPEX60T [Flemens6iT, 2L 6DV, &H606N, gLprblemen GLImetTmeuDEmML
upmiw yetefluliwied ss6u6b&HeT GaaflGaHLILL (h O\&MEGHHBLILILL 606UITESLD.

% @npdHlwneiled, 1847 Syb Spev01(h HiTeoTed emIFH6 (Col. Sykes) erevtLisummed @bl @eveod
aTeuTenSILSFl6b Lietaflufiied glemm ST emeussSledn cpeold bdlwimeledr [Hlifeuns
® Lemerflufied SiemLoLiLy, (Pemmulns HmIeULILILIGBSHSM . ®
% wHHw yemafluwed Sigeuensd (CSO) mrllgevieTemr Lemafluiuied Q&WedLIT(b&emer
Q(HhEemetorsg Letaflulwied srems [Fieouils@o  eummileny  eudsSmEl.
Beleug)Ieusd D wihg! (WHAW Lfleysenensd QSMeToTLSTELD.
% Godlw rHfls seusHasbl Sigeusd (NSSO), e SHemeemn SuisEHenTsH
SHEWEOUITSHS 61&Tev0Th, CHAIW Siemeled, OB LTSS E&H6t0TEESbLILGHemeL LiIbGeum)
glemmaefled BLHSH eumHEDE. Deueugieueosd HeTE (WHEW Llifleysenerd G1&mevorh
@\ &FUWIEDLI(HLD.

uuindlser 8

I. Wsssflwner eflemLemwd 65ifley aFiism:

1. w&ser agnensulwieder Lifleyserfled eeoTm
(&) eun@emmamrl YeTerfluilwied () eumprblemeoLt Lsmerflufuwied
(8) BifeunasLiyeTerfluiwied (Fr) GeuenmevoremioLl Lemerfluduled

2. Ymiy @iy uplw wemmwineor LFleysHer ebeonsEung), eumphlemeoLiLjeTefluiiuied Hrey et
OIUMLILIGLD (Wemm

(&) uSleyRsIID (PemD (=) W(é&s6efllL (peon
() senssevoflliy (pemm (FF) u@LUMLIEY (Wemm
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3. Uiy @iy ugleyser SLLTINSESE OFWELIbSSLILLL S600T(h
(21) 1947 (@) 1951 (&) 1969 (FF) 1970
4. eumprhlemen flsLpeyserfledT ell&SriseT OLT&EUTS iaTell(heus)
(1) usgIOLED CUHEHS (&) ugsmuigd CuEmSS
(&) 2puimd CuBSES (") Brol GLUBES
5. 2hgl QUSISHS (WHLLL &LHenssefer &Ly Hleneoés&s snenib edlsn
(1) estussfiLm @iy efl&so (&) eMliunerr @iy ell&gn
(8) ewell @iy eldsb () Ghewsser Bl efldsio
6. ueBeum Crmilsermed ebLGbL SLliser unHmlé sresorushHaTeor @l elds0
(1) eFtussfliLm @iy efl&so (=) Gwall &l ellfsb
(@) emMLumeor @miiy eNésb (7) eumprhlemend &muSc

7. & OUBRIGR (cohort) ummiw eugeonm SiIBlw 2_se|eus

(1) @oiy eNdghiser () eumprblemen SiL L 616w 600T
(8) smenISHed XEShiseT (FF) LD&SHET O\BHTemS 6U6MT &S]
8. BGYHEMS UMM (HEGLD ULIEDSILEWL L QLTSS GILI6T0T&61fl60T 6T600T600f 18618 LILISOTLI(b SSLILI(HLD
&L
(&1) eFliuenflLm @miiy efldgn () OUNE HHYMISHEL NHHD
® L. : . . .. ®
(@) suwemss GNISHS S[HEYMIH Nl&HHLD (FF) oS &6 \FHMema 66T &S

9. &6 OBMTemd auaTT &S] UMM Slemell(heusdnH & 2D eXldF k&6l
(1) eFtussflLm WpLy eldg, @niliurer @iy eNéF0
(&) eungleunest &HeYMIFHeL X&HD, Ge iy ell&sn
(8) eriluner smamisHe elldsib, Gmlurer @nliy eflésib
(Fr) @&LueflLT WUpLy ellésio, eFliueflLm @nly elldsn
10. eumphlemend GmMuio Semelibeus)
(&1) Umiy-8niy el&lsid () eurmprblemen HlaspeXleor e&sLo
(@) el @iy efldlsn (FF) QUT&I6UT60T SH([HEYMISHEL el&HD
11. @bswnedledr (PpFH6d L&H&ETESHTeNS AMHems eeusfulLILLL S ev0Th
(1) 1858 (=) 1848 (&) 1948 (FF) 1958
12. @pdHuwnelerr bl BeveosS16d, &iTeoTed 6m6&HEND 6TedTLIEUTED LieTerfluluied sliemm HlmieuliuiL
S}600T(h
(1) 1847 (=) 1947 (&) 1857 (F) 1887
13. @bl 2xdletr (pHed asenTey LeTefluiuieh oGeonganns SmhHseuT
(1) 9.4 aseon@eormifleiv () HITEOTEL EWEDSHE

(8) . BT Teye0T (FF) LnsLT Wirmedtdleiv L& ImeoTeoT
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14. yererfluied Siemo&ssid HMID SILE QFUIONSSHEHD HEMDSHSLILILL SH600T(h
(&) @16@Lmuf 2, 1959 (&) @1&GLmur 15, 1999
(&) meubur 13, 1969 (FF) meuuT 15, 1999

15. yemaflufwed Siemwsssd WHMID FILLE QFWONSHSHSSS 60T QFwWenenTnseyD, GHeluiL
yemefluiiuwied SienieuenssHleor HemeveurmeHeyn QapLiueur

(21) SILL& &(peletr SHemeoeur (&) NSSTA et WSS BT

(8) 8bdw semevemioLl Lemerfludwieomeny (F) B o Guimdleor CEO
16. Gadlw Leerfluliwied o 6emevoriild HemLDSSLILILL. S600T(h

(1) sgeoreurfl 12, 2006 (&) ertimed 12, 2006

(&) 96br 12, 2006 () gg®emed 12, 2006

17. g yereflufied siieuessHleor s aummilisefled eetmmeor CHalwr Leerflufiuied
ST HemSHS O&SHMeTOTLM(bLD UML) eudsH@Lo Lifley
(21) QEhiSenevorliy HmID eeueflui ol ifley
(o) LIHALNGGD> Filey
(8) gewall Yeterfludwed ifley
(Fr) eum@permaroL Yemerflufuwied Lifley

18. Cadlw wn&ifle &6v01H68bLIL I6USSHD (PSHEiTemS SHTeysemand B&sflea@ Levoflenw
Gomeasmer@so Lifley.

@ (1) BevTERSMbLIL 6ug.6ULD, Syie) Lfley @

() HOTE O1FWIED LIM(HS6IT
() 516y OFWENEHSLD
() eridlemevottiL) opmib eeueflui bl Wifley

19. Gadlw wndlifleseuorsas bl Haeuedsd (NSSO) epedld S 6oriq @& S emm aeusfluiL LiLihLd
8sp
(1) s7G6UENg6DTT () smswm (&) Ymwomeorm (Fr) Guumggent

20. @pHwn euNwHeTTESTTSENHTET MSHGII( 6TEOTENID HTEMED Spevorh CHTMID Geuerflulihd

Himy6ueoTLD
(&1) unr® eGELL eurkid (=) @bl rflevyel eurkid
(@) Gadlw yemefluiwied Sigieuen&LD (FF) QUINHEMTTSTT SI6MLOFFHLD

1. &pbseioiL eNeoméasEnsS (fev agnhaafled) GniSw eNenLSms:

21. eumprblemeoLt Lsmeflufuiedled L6y O&FILILDLPEMM ETEOTMTED 6T60T60T?

22. eumpflemen Hlapeilet eNEs55H6ms eUemTUIMNISHS.

23. eumplemeoLiyeefluiwied sreyser Gssfllusmaner uGLUTie) (Wpenpuller CnnéssHemnss
SO GbS.

24. @l Hlemed 6T60TMITED 6T60T60T?

25. eumprblemeott Lsmerflufuiedled, &([H6)mISHeD 6TedTLIS) 6T60T60T?
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26. eumprblemeot Lemerfluliuwiedled QLIBRIG R (cohort) eredTLIg) eTeoTe0T?

27. eumprflemed SiLLeuemevoruiled QILIHHIG(6l6dT Siemey (radix) eTedTLIS) TeWSHS GSMNEHELD?

28. eumpmme eTHTUMTLIL 6TEU6UN M) SH6v0T&HEILLILIED &2

29. estiueflLm @i eflésb srenibd aflflenw 6r(&Is%.

30. Gl @iy &g seotrsE b elFHlenws &nm)s.

31. esluesflLm @pLl eNfs5ems euemruiml.

32. Mlluner &HeymISH6ed NESLD 6TedTLIS) 6T60T60T?

33. QungeueT HHEYMISHEL &SI SHTETID eflFHlemul 6T(Q8Is.

34. eumphlemend GMIuI(h eTeiTLIENS EUEDTUIM).

35. estueflLr Wiply elldssHnEL, aungeuner &meyniHe eNHssSnE& 2 6rem GeumiLnsd
6T60T60T?

36. MHifeunaliyererfluiiwieh eredTLIS) 6T60TEOT?

37. HpsdnHluis sbeIL6fl, HeueHas bl HLSSW Hifeunsll Lererflulwed unmls snmis.

38. ymdGewr oAb edt, HliTeunsll yerafluliwed Gaafiiy uprl Heli snfibsemney wWmeneu?

39. yererfluliwed Siemp&ssd WHMID HILLE O&FWLONSHSHSSH 60 LfleyseT wimemeu?

40. wsHw yerefluiwied siepieuenasdleor Lifleyser wimemeu?

41. CapAw wrHiflssHe00r5H08bLIL SEUDSSHS 60T Lifleysemerll LILLqu1eblhs.

42. @pdHw airdled 2_eTen SemFFHMHIG6TD, Heoflwns Yereflullwed Wiflemeull OluDHMeUHemMHS
SOILS(HS.

II1. SpssetorL ellenésEhé (Flev OFTHODILT&6T6) G(HSHLNET 6flenLS[Hs:

43. eumprblemeott Letarfluiliwisd DML euemTILIEDDSHET FeeUNHEnD 6T(LRFI5.

44. eumprblemeotl Lererfluduiedleb, (Lp(p&&6toflliL] (emM cpevld HTeysHemand Gasifla@LID (emwmUDHDIE
S (HSHHLONG 6T(LRSIS.

45. eumprhlemeoll Lemeflufwiedled il L6y (Ppemm CPEDD ETEUEUEDSES SHEHEUDSHEMETL QLD
Suigb?

46. 1,50,000 &&6T OBTEmSUIETET (5 HoIle, QB GHILNLL &Tes5Hed anulL @miliser 980
ereufled, QILIMMISSLoNeT Xl eIl LWweTLI(bSS Sibsifledr @i elfs5Henss &e0o15HH hHs.

47. e wemeolITCs556d, 55,000 Guieudls@b 2arifled, Qrmevoriqed 185 Guir SmIbI6Ten6ory.
sieueyfleor aliLesflLm @l eNH5HSHenss &HMevors.

48. @ MILLS5Hed BeoTlOLHSHS euLGSemLI 6lUetorserfledr  erevorevoflsbema  70,000.
sibwrell Lggled Nnbs GLHensserfler erevoreofl&Henawd, el Solyb wennGw 10,000
LHOID 70 Hs 2 _eTeng. BeudMING e1hd @i NHls55Hmes SHevuredlbeunil? SigHeor SILL
6T60T60T?

49. @ dpmmifled 2 _eTemr SHIIOL FHTHMT eWLWSHSH6D 6Ueoonged LInHsS GSLPHenSEerleor
eTevuTeu0f1&6me 135 H@&ID. Sieueyfled Sieueunevorqed 300 CGui @MbSHIGTETEOTT 6T &HEH6I
&IMeooTemL. [Flemme) AFULILITS 5 FM) GLohemSSEHID @DbgleTereor. Sieueummmuileor Sieueyifleor
&well @iy eNfssHemss SHMeoors.

50. ®M&s @mLiy &S eTedTmITeD 6T60T60T?

51. eumprhlemen L L 6)emevoTuNedT LILIEOT&H6m6ML LIL I u1ebl(hs.

E— eunprhlemenLl Lserflufwignid Blifeunasts Lerefluiwepp —————————
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52. eumpIHlemen L L 6U6m6T0T AHeWSHEGLLEUNG) HD &([HS Geuevoriq ieme WImemeu?

53. @ LMaLLSSD @ SOIUENLL BIL&SMIG Hetoiqed SHSHOTD L&HSHET TN
1,25,526 o4@W. SibwneulLsled Sieueunevoriqed LNIDHS GHemSSenToHl LHGEeuliqed
©_eiTenm eTevoTe00f1H6m& 987 SH@W. GmeHetorL efleuTmhisEhSHGL ALTIHSHSLONET euMphHlemeo
NHBHemHH H60TSHH (H.

54. upraiGlguierT eudle &L Qb SIS Sl6d, QH GMILILILL S 600TIq.60 GLPHEWS GILIMILD WIS LI
GlueToT&H6Ifl60T  6T6T0TE00I 6 2275 ShGWD. SSHHIMOSHHDL GIMETTIADSD (& 6EDDEUTET
UWIGHIML LI GLPHENSHSH6IT60T 6T600T600 SH6mS 23 Sp@&LD. eueunemeniled sisETmoSHleor L
N FFH5H6ms 6Tel6UTM)| &H600TE S (HeUMILI?

55. GMILLTET &HeYMISEL XlESD UDME S(HESLONS 6T (LD EI%.

IV. SpssetorL ellenésEnsd@ elifleurenr elemL H@hs:

56. eunprhlemeoLl Leeflufiedledr (&HEISEIEUSHEDSHE FnMI&

57. Q@ BbaIsdHed eumpld waseflewLCw apulL @plysefledmbhg, 6&liuefln S
elfasHemss SLp&aetoTL S L eUenevoTuledBha Heoo1dHE (.

Sgbsefer 2_enGermiy 0-10 10-20 | 20-40 | 40-60 |60 2_1b JBHS
QWIS (S 6T0T(b&6IeD) Guogyid
L& S 6If160T 6T600T 60015608 6500 12,000 24,000 20,000 8,000
8mliysefledr erevorevofléens 25 37 30 90 100

58. Qb U LsHled eumeoriqed euHeumfling agnulL @mU&eT, Ww&SeT eF5TensGWwinh
udley QFLWLILL (beTerenT. SiDMRILL SH60T SSHsTe0SHIDGlwsner asliueflLm Smiiy
A HemHH H60TSHH (H.

QLIS (S 600T(hE6ITIeD) 15 &6 15-25 25-40 40-65 | 65 2 I1b SBFHG
&1 Gueid

IbUT &6ifledT 6T600T600f1&6m & 40,000 88,000 90,000 60,800 23,000

EmliysefledT 6retoT600f1&H 605 40 62 100 78 20

59. Qb W&HSHET AFHTENSH HETIISHESH(bLIL 60T 6D (I LOMTEULL HFH6D 266N DHSHET AFHTENSULD,
SihiG eanULL L& EBL euwensll euTniSs 8 ifleysermal Niflsslul (heTersr. SieuhBinE
SIDWMEILL SH 6T auendd GSNcHH @l llHeHemdHsH &6v0TSHSE(hs.

UL | 05 | 515 | 1525 | 25-40 | 40-50 | 50-60 | 60-65 |5 20 SBOS
(opevT(HSEITlED) Gioguo
i eelebr 42,345 | 19046 | 93,578 | 30,724 | 28,874 | 62,087 | 28,473 | 37,693

6T 600T 60018 6] &

@puuwflaﬂ 900 798 512 186 174 213 475 883
6T600T 60018 6] &
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61.

62.

63.

64.

65.
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QIIFH GDHS LD&HSET O1HTENSI|LD, HeunDled UL L SDLILSEBLD & (Q&56MTS S L elenevoruiied
STLILL (béTemenT. SieumMING aUwg SNlSHS Sl s semss &HevosHElbs.

10 588 | 10-20 20-40 40-60 | 60 2_1b IBHS
Ly ()
IbUT &6ifledT 6760060018 6m & 36,000 28,000 62,000 52,000 18,000
@mliyserfledT eT6v0T600f1&H6m & 682 204 576 878 725

aumphlemed SiLLeuemevoruiled &mevorliLihd LILEGEUM] 2 _MILILSEWETUD, SIEUDHEMME SHITETNILD
Gy ST THISHEWOTULD 6T(LQSI5.

Slp&setorL euMphlemed SiLeuenevoruied efipul L LU@GHsemer HIrLiys.

auwg (yetorpaefled) | (%) d(x) px) q(x) L(x) T(x) e%(x)
25 75818
26 75445 2722331
27 75039 0.009
Slp&setoTL euMLpIilemed SiLLeuemevoruiled efibLULL 2 MILIL|&H6Em6Td SHT6ToTs.
GG (S 6TTT(h&aTIeD) I(x) d(x) p(x) q(x) L(x) T(x) e’(x)
42 64711 1513333
43 63787
44 62821 62310

aunmphlene i Leuemevoruiledr @@ UGS efpulL 2 nisGammep &6 sTUULbeTers).
eflpulL 2 milisener SIlis.

GUWIG) (S 6TTT(h&6IeD) I(x) d(x) p(x) q(x) L(x) T(x) e’(x)

36 69818

37 69032

38 68212 850 1779254
EpsH&e00TL HI6YHerfeOBib&l, aFliueflLm Nnly eNdsdHendd &e60o1dHE (has.

EUWIG)| (S} 6T0T(HSH6IT) 15-20 20-25 25-30 30-40 40-49

BUT &erfledT 67600160011 &H6m & 16,000 18,000 14,000 15,000 28,000

WmLiserfleoT 6Tet0T600f18 6008 25 30 38 28 14
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66. QI WNHSHD GOTIOLHSHS CUIIGIENL I 6CILETITSH660T 6TevoTevll&Hems euwSHEGeDHL
SWssemal Nflsalulon, ibE&elant aubpn Ghanssefler eeuenlsenaib &6l
SILL6Ueme0uTLITSS STLILL(beTenerr. Aeudmin&L eung &meynisesd eldssensuwno (GFR),
3156 (0SS EHSHHTET EULIMSHS GMSHS HHEUMISHE efldsmisenenud (ASFR) &etoréslbhs.

QLIS (pesorpmeT) | 1520 | 20-25 | 25-30 | 30-35 | 3540 | 40-45 | 45-49
Ees e 2,12,724 | 1,89,237 | 2,45,367 | 1,32,109 | 1,29,645 | 90,708 | 34,975
6T 600T600f 18 61 &
EpE bz 20,209 | 23,655 | 37,787 | 12,815 | 9,723 | 4,898 874
6T 600T600f 15 61 &
67. QUMeOOTQEd &I e LsHed LUIDhs Ghengsefler ereioreollsbens, i serler

SievoTemevoiifleoT euHHEHHL &Rl flésLILL (h SIL 6Uem6ToTLl LitbSSLILIL (bETET6DT.

US| (%6'0"0'[(!)556]1) 15-20 20-25 25-30 30-35 35-40 40-45 45-49
6\LI600T & 6rfle0T

. . 4,729 6,236 8,034 9,408 5,907 4,657 2,975
6T600T6001 15600 &
WmLiy&erfled

"D.ULIEJ ,GOT 356 845 970 1,878 856 608 452
6T600T600115 600 &

SiDLMEULL $H60T QLS| SHTHEYNIHEL 6NIEIHSHEMSILD, UG GMISHS SHIHEYMNIHED XIS HI&EmELLD

H600TSHE (5.

68. QI BIL&HMLI] SHevoTlqed, QIH HHTHHED 2 66 ELIETITSH6l60T eTevoTetollHemaWd LIDHS
GPHEDSHSHEITI60T  6T600T600f1&6MSHLD
Si_Leuemevoruied SILILIL(beTengl. @&SHHeucdsafledmbhg, LT SHEUNIHD eNHsHSHemSW|D,
WS GNISS SHEYMISHED XlEHhISHENETUD H600T&HEI(hs.

ummMw

udley esLwin’ L  efeumd SpdsevorL

ouwig) (yedorome) | 1520 | 2025 | 25-30 | 3035 | 35-40 | 4045 | 45-49
6\LI600T & 6Ifl60T

, , 1276 | 3253 | 5628 | 7345 | 6901 | 4253 | 3,957
6T 6007600115600 &
WmLiyserflet

ULSereor 218 361 693 1305 | 1,031 634 390
6T 600T 600118600 &
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wwwtnsctbolbooks.in I [
ellemL &6l
I 1. () 2.(®) 3. () 4.(®) 5. ()
6. (@) 7. (2b) 8. (2b) 9. () 10. (29
11. (28) 12. (1) 13. (1) 14. (28) 15. (@)
16. (FF) 17. (1) 18. (=) 19. (1) 20. (=)
II1. 46. CDR = 6.53 47. CDR = 3.36 48. IMR=7.00 49. IMR = 37.04
53. CBR = 7.86 54. GFR = 10.11
IV. 57. CDR = 4.00 58. CDR = 0.99
59.
(%::O‘:'(ish) 0-5 | 5-15 | 15-25 | 25-40 | 40-50 | 50-60 | 60-65 | ©° zjgfb@
ASDR 2125 | 4190 | 547 | 6.05 | 6.03 | 343 | 16.68 23.43
60.
QUG (SyeorhaeT) | 10 & &p | 10-20 | 20-40 | 40-60 | 60 o _1b sizmE& Goaud
ASDR 18.94 7.29 9.29 16.88 40.28
62. ®
x I(x) d(x) p(x) g(x) L(x) T(x) e’(x)
25 75818 373 0.9951 | 0.0049 75632 | 27,97,968 |  36.90
26 75445 406 0.9946 | 0.0054 75242 | 27,22,331 | 36.08
27 75039 675 0.9910 | 0.0090 74702 | 26,47,629 | 35.8
63.
x I(x) d(x) p(x) q(x) L(x) T(x) e’(x)
42 64711 924 0.9857 | 0.0143 64249 | 1513333 | 23.39
43 63787 966 0.9849 | 0.0151 63304 | 1449084 | 22.72
44 62821 1022 0.9837 | 0.0163 62310 | 1385780 | 22.06
64.
x I(x) d(x) p(x) g(x) L(x) T(x) e’(x)
36 69818 786 0.9887 | 0.0113 69425 | 1917301 | 27.46
37 69032 820 0.9881 0.0119 68622 | 1847876 | 26.77
38 68212 850 0.9875 | 0.0125 67787 | 1779254 | 26.08
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65. CBR = 1.48
66. GFR = 106.27
sl 1520 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-49
(Sp600T(bS6IT)
ASFR 9500 | 12500 | 154.00 | 97.00 75.00 54.00 24.99

67. GFR = 142.21

sl 15-20 20-25 25-30 30-35 35-40 40-45 45-49
(S 600T(h&6IT)
ASFR 75.28 135.50 120.74 199.62 145.06 130.56 151.93

68. GFR =142.03

sl 1520 | 20-25 | 2530 | 30-35 | 35-40 | 40-45 | 45-49
(o 600T(hSH6IT)

ASFR 170.85 | 11097 | 123.13 | 177.67 | 149.40 | 149.07 | 98.56
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Sl lueoofll  etedTug  LomevoreurfledT
SHMHMEMEL MOWIONHS 61HMeooT(® LomevoreuGr
SIog) SigiueuILuImH SAulleor cLp6VLD
HopsHleney  UnFdemensensds — Sie|
SHNEOOTUSH NG, OFWeLLN(BHem6T ©_6TernL Sl
SDISTH (PEMDSHEBET GQETDNGSL. 6ot
eeuld snmeSledr LebBeum) [Hlemevsarfleor Simfley
LLT6ULDMETT  SH(HSSIHSHEWET  6([HhIH D600 HS]
Qo TauIoNs  Boeumpeier  uGeum)
Hlemevaarfled LWeTUBSHS (LOLGU|LD.

&nmed GN&CemeTser

& QO HLLLueoll lieyse eflermiuliquied SWNT e&1Ige0
o eleotmiuL g wiemevll LWTUB HE sTeysemans GasiflHeH60

% Goaiflss sreysemens OHMNESSHE SiL_L 6UenevuTLILI(DSH&IH60

s yermerfluliwed (Lpemma&e6T eLO6ULD FHT6Y&HemerLl LiGLILMLEY Q&Ig60

% SHHSHHNS QU HlLL SMHenHemwH SWlHSH60

il &L

e epHrieurdlunerns, & sMflwssdled wsdld dAesrwssng LD
eunlwmenIm&eyLD, L@hSHgieueneoTuiled Leoflflud wmsaieuT (WwaHedled Luindl L mSgIeuTTEHeaLD,
560018 6m S LIMEITT &H6E00ISSTETTTSHEYLD, ewrflw 6ULDS & 6D EHIT (W36016D Berflemey
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1.7 | 0.2304 | 0.2330 | 0.2355 | 0.2380 | 0.2405 | 0.2430 | 0.2455 | 0.2480 | 0.2504 | 0.2529 | 2 5 7110 (1215 (17 ] 20 | 22
1.8 | 0.2553 | 0.2577 | 0.2601 | 0.2625 | 0.2648 | 0.2672 | 0.2695 | 0.2718 | 0.2742 | 0.2765 | 2 5 7 9 121411619 ] 21
1.9 | 0.2788 | 0.2810 | 0.2833 | 0.2856 | 0.2878 | 0.2900 | 0.2923 | 0.2945 | 0.2967 | 0.2989 | 2 4 7 9 | 1M |[13]16 ([ 18] 20
2.0 | 0.3010 | 0.3032 | 0.3054 | 0.3075 | 0.3096 | 0.3118 | 0.3139 | 0.3160 | 0.3181 | 0.3201 | 2 4 6 8 | 1M |[13]15 (17 ] 19
2.1 | 0.3222 | 0.3243 | 0.3263 | 0.3284 | 0.3304 | 0.3324 | 0.3345 | 0.3365 | 0.3385 | 0.3404 | 2 4 6 8 |10 (1214 (16 ] 18
2.2 | 0.3424 | 0.3444 | 0.3464 | 0.3483 | 0.3502 | 0.3522 | 0.3541 | 0.3560 | 0.3579 | 0.3598 | 2 4 6 8 | 101214 (1517
2.3 | 0.3617 | 0.3636 | 0.3655 | 0.3674 | 0.3692 | 0.3711 | 0.3729 | 0.3747 | 0.3766 | 0.3784 | 2 4 6 7 9 | 1M [13]15 | 17
2.4 | 0.3802 | 0.3820 | 0.3838 | 0.3856 | 0.3874 | 0.3892 | 0.3909 | 0.3927 | 0.3945 | 0.3962 | 2 4 5 7 9 | 1M [12]14 | 16
2.5 | 0.3979 | 0.3997 | 0.4014 | 0.4031 | 0.4048 | 0.4065 | 0.4082 | 0.4099 | 0.4116 | 0.4133 | 2 3 5 7 9 |10 (1214 | 15
2.6 | 0.4150 | 0.4166 | 0.4183 | 0.4200 | 0.4216 | 0.4232 | 0.4249 | 0.4265 | 0.4281 | 0.4298 | 2 3 5 7 8 |10 (111315
2.7 | 04314 | 0.4330 | 0.4346 | 0.4362 | 0.4378 | 0.4393 | 0.4409 | 0.4425 | 0.4440 | 0.4456 | 2 3 5 6 8 9 | 1M |[13]14
2.8 | 0.4472 | 0.4487 | 0.4502 | 0.4518 | 0.4533 | 0.4548 | 0.4564 | 0.4579 | 0.4594 | 0.4609 | 2 3 5 6 8 9|11 [12]14
2.9 | 0.4624 | 0.4639 | 0.4654 | 0.4669 | 0.4683 | 0.4698 | 0.4713 | 0.4728 | 0.4742 | 0.4757 | 1 3 4 6 7 9 |10 ([12]13
3.0 | 0.4771 | 0.4786 | 0.4800 | 0.4814 | 0.4829 | 0.4843 | 0.4857 | 0.4871 | 0.4886 | 0.4900 | 1 3 4 6 7 9 10| 11]13
3.1 | 0.4914 | 0.4928 | 0.4942 | 0.4955 | 0.4969 | 0.4983 | 0.4997 | 0.5011 | 0.5024 | 0.5038 | 1 3 4 6 7 8 |10 | 11]12
3.2 | 0.5051 | 0.5065 | 0.5079 | 0.5092 | 0.5105 | 0.5119 | 0.5132 | 0.5145 | 0.5159 | 0.5172 | 1 3 4 5 7 8 9 1 11|12
3.3 105185 | 0.5198 | 0.5211 | 0.5224 | 0.5237 | 0.5250 | 0.5263 | 0.5276 | 0.5289 | 0.5302 | 1 3 4 5 6 8 9 |10 |12
3.4 | 0.5315 | 0.5328 [ 0.5340 [ 0.5353 | 0.5366 | 0.5378 | 0.5391 | 0.5403 | 0.5416 | 0.5428 | 1 3 4 5 6 8 9110
3.5 | 0.5441 | 0.5453 | 0.5465 | 0.5478 | 0.5490 | 0.5502 | 0.5514 | 0.5527 | 0.5539 | 0.5551 | 1 2 4 5 6 7 91101
3.6 | 0.5563 | 0.5575 | 0.5587 | 0.5599 | 0.5611 | 0.5623 | 0.5635 | 0.5647 | 0.5658 | 0.5670 | 1 2 4 5 6 7 g |10 1
3.7 | 0.5682 | 0.5694 | 0.5705 | 0.5717 | 0.5729 | 0.5740 | 0.5752 | 0.5763 | 0.5775 | 0.5786 | 1 2 & 5} 6 7 8 9 | 10
3.8 | 0.5798 | 0.5809 | 0.5821 | 0.5832 | 0.5843 | 0.5855 | 0.5866 | 0.5877 | 0.5888 | 0.5899 | 1 2 3 5 6 7 8 9110
3.9 | 0.5911 | 0.5922 | 0.5933 | 0.5944 | 0.5955 | 0.5966 | 0.5977 | 0.5988 | 0.5999 | 0.6010 | 1 2 3 4 5 7 8 9 110
4.0 | 0.6021 | 0.6031 | 0.6042 | 0.6053 | 0.6064 | 0.6075 | 0.6085 | 0.6096 | 0.6107 | 0.6117 | 1 2 3 4 5 6 8 9 |10
4.1 | 0.6128 | 0.6138 | 0.6149 | 0.6160 | 0.6170 | 0.6180 | 0.6191 | 0.6201 | 0.6212 | 0.6222 | 1 2 3 4 5 6 7 8 9
4.2 | 0.6232 | 0.6243 | 0.6253 | 0.6263 | 0.6274 | 0.6284 | 0.6294 | 0.6304 | 0.6314 | 0.6325 | 1 2 3 4 5 6 7 8 9
4.3 | 0.6335 | 0.6345 | 0.6355 | 0.6365 | 0.6375 | 0.6385 | 0.6395 | 0.6405 | 0.6415 | 0.6425 | 1 2 3 4 5 6 7 8 9
4.4 | 0.6435 | 0.6444 | 0.6454 | 0.6464 | 0.6474 | 0.6484 | 0.6493 | 0.6503 | 0.6513 | 0.6522 | 1 2 3 4 5 6 7 8 9
4.5 | 0.6532 | 0.6542 | 0.6551 | 0.6561 | 0.6571 | 0.6580 | 0.6590 | 0.6599 | 0.6609 | 0.6618 | 1 2 3 4 5 6 7 8 9
4.6 | 0.6628 | 0.6637 | 0.6646 | 0.6656 | 0.6665 | 0.6675 | 0.6684 | 0.6693 | 0.6702 | 0.6712 | 1 2 3 4 5 6 7 7 8
4.7 | 0.6721 | 0.6730 | 0.6739 | 0.6749 | 0.6758 | 0.6767 | 0.6776 | 0.6785 | 0.6794 | 0.6803 | 1 2 3 4 5 5 6 7 8
4.8 | 0.6812 | 0.6821 | 0.6830 | 0.6839 | 0.6848 | 0.6857 | 0.6866 | 0.6875 | 0.6884 | 0.6893 | 1 2 3 4 4 5 6 7 8
4.9 | 0.6902 | 0.6911 | 0.6920 | 0.6928 | 0.6937 | 0.6946 | 0.6955 | 0.6964 | 0.6972 | 0.6981 | 1 2 3 4 4 5 6 7 8
5.0 | 0.6990 | 0.6998 | 0.7007 | 0.7016 | 0.7024 | 0.7033 | 0.7042 | 0.7050 | 0.7059 | 0.7067 | 1 2 3 3 4 5 6 7 8
5.1 1 0.7076 | 0.7084 | 0.7093 | 0.7101 | 0.7110 | 0.7118 | 0.7126 | 0.7135 | 0.7143 | 0.7152 | 1 2 3 3 4 5 6 7 8
5.2 10.7160 | 0.7168 | 0.7177 | 0.7185 | 0.7193 | 0.7202 | 0.7210 | 0.7218 | 0.7226 | 0.7235 | 1 2 2 3 4 5 6 7 7
5.3 | 0.7243 | 0.7251 | 0.7259 | 0.7267 | 0.7275 | 0.7284 | 0.7292 | 0.7300 | 0.7308 | 0.7316 | 1 2 2 3 4 5 6 6 7
5.4 107324 | 0.7332 | 0.7340 | 0.7348 | 0.7356 | 0.7364 | 0.7372 | 0.7380 | 0.7388 | 0.7396 | 1 2 2 3 4 5 6 6 7
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0 1 2 3 4 5 6 7 8 9 1 2 3] 4 5|6 7 819
0.00 1.000 | 1.002 | 1.005 | 1.007 | 1.009 | 1.012 | 1.014 | 1.016 | 1.019 | 1.021 0 0 1 1 1 1 2 2 2
0.01 1.023 | 1.026 | 1.028 | 1.030 | 1.033 | 1.035 | 1.038 | 1.040 | 1.042 | 1.045 0 0 1 1 1 1 2 2 2
0.02 1.047 | 1.050 | 1.052 | 1.054 | 1.057 | 1.059 | 1.062 | 1.064 | 1.067 | 1.069 | 0 0 1 1 1 1 2 2 2
0.03 1.072 | 1.074 | 1.076 | 1.079 | 1.081 1.084 | 1.086 | 1.089 | 1.091 1094 | 0 0 1 1 1 1 2 2 2
0.04 1.096 | 1.099 | 1.102 | 1.104 | 1.107 | 1.109 1.112 1.114 1.17 1.119 0 1 1 1 1 2 2 2 2
0.05 1122 | 1125 | 1127 | 1130 | 1132 | 1135 | 1138 | 1140 | 1143 | 1146 | O 1 1 1 1 2 2 2 2
0.06 1.148 | 1.151 1.153 | 1.156 | 1.159 | 1.161 1.164 | 1.167 | 1.169 | 1.172 0 1 1 1 1 2 2 2 2
0.07 1175 | 1178 | 1180 | 1.183 | 1.186 | 1.189 | 1.191 1194 | 1197 | 1199 | O 1 1 1 1 2 2 2 2
0.08 1202 | 1205 | 1.208 | 1.211 1213 | 1216 | 1219 | 1222 | 1225 | 1227 | O 1 1 1 1 2 2 2 3
0.09 1230 | 1233 | 1236 | 1239 | 1242 | 1245 | 1247 | 1250 | 1253 | 1.256 | O 1 1 1 1 2 2 2 3
0.10 1259 | 1262 | 1265 | 1.268 | 1.271 1274 | 1276 | 1.279 | 1.282 | 1.285 0 1 1 1 1 2 2 2 8]
0.11 1288 | 1.291 1294 | 1.297 | 1.300 | 1.303 | 1.306 | 1.309 | 1312 | 1315 | 0 1 1 1 2 2 2 2 3
0.12 1.318 | 1.321 1324 | 1327 | 1.330 | 1.334 | 1.337 | 1.340 | 1.343 | 1.346 0 1 1 1 2 2 2 2 3
0.13 1349 | 1352 | 1.355 | 1.358 | 1.361 1.365 | 1.368 | 1.371 1374 | 1377 | O 1 1 1 2 2 2 3 3
0.14 1380 | 1.384 | 1.387 | 1.390 | 1.393 | 1.396 | 1.400 | 1.403 | 1406 | 1409 | 0 1 1 1 2 2 2 3 3
0.15 1413 | 1416 | 1419 | 1422 | 1426 | 1429 | 1432 | 1435 | 1439 | 1.442 0 1 1 1 2 2 2 3 8]
0.16 1445 | 1449 | 1452 | 1455 | 1459 | 1462 | 1466 | 1469 | 1472 | 1476 | 0 1 1 1 2 2 2 3 3
0.17 1479 | 1483 | 1486 | 1489 | 1493 | 149 | 1500 | 1503 | 1507 | 1510 | O 1 1 1 2 2 2 3 3
0.18 1514 | 1517 | 1.521 1524 | 1528 | 1.531 1535 | 1538 | 1.542 | 1.545 0 1 1 1 2 2 2 8] 8]
0.19 1549 | 1552 | 1556 | 1560 | 1.563 | 1.567 | 1570 | 1.574 | 1.578 | 1.581 0 1 1 1 2 2 3 3 3
0.20 1585 | 1589 | 1592 | 159 | 1.600 | 1.603 | 1.607 | 1.611 1614 | 1618 | O 1 1 1 2 2 3 3 3
0.21 1622 | 1626 | 1.629 | 1.633 | 1.637 | 1.641 1644 | 1648 | 1652 | 1656 | 0 1 1 2 2 2 3 3 3
0.22 | 1660 | 1.663 | 1.667 | 1.671 1675 | 1679 | 1683 | 1687 | 1690 | 1694 | 0 1 1 2 2 2 3 3 3
0.23 1.698 | 1.702 | 1.706 | 1.710 | 1.714 | 1.718 | 1.722 | 1.726 | 1.730 | 1.734 0 1 1 2 2 2 3 3 4
0.24 | 1738 | 1742 | 1746 | 1.750 | 1.754 | 1.758 | 1.762 | 1.766 | 1.770 | 1.774 | 0 1 1 2 2 2 3 3 4
0.25 | 1.778 | 1.782 | 1.786 | 1.791 1.795 | 1.799 | 1.803 | 1.807 | 1.811 1816 | 0 1 1 2 2 2 3 3 4
0.26 1820 | 1.824 | 1.828 | 1.832 | 1.837 | 1.841 1.845 | 1.849 | 1.854 | 1.858 0 1 1 2 2 3 3 3 4
0.27 | 1862 | 1.866 | 1.871 1875 | 1.879 | 1.884 | 1.888 | 1.892 | 1.897 | 1.901 0 1 1 2 2 3 3 3 4
0.28 | 1905 | 1910 | 1914 | 1919 | 1923 | 1928 | 1932 | 1936 | 1.941 1945 | 0 1 1 2 2 3 3 4 4
0.29 1.950 | 1.954 | 1959 | 1963 | 1.968 | 1972 | 1977 | 1.982 | 1.986 | 1.991 0 1 1 2 2 & & 4 4
0.30 | 1.995 | 2.000 | 2.004 | 2.009 | 2.014 | 2.018 | 2.023 | 2.028 | 2032 | 2037 | 0 1 1 2 2 3 3 4 4
0.31 2.042 | 2.046 | 2.051 2.056 | 2.061 2.065 | 2.070 | 2.075 | 2.080 | 2.084 0 1 1 2 2 3 3 4 4
0.32 | 2089 | 2094 | 2099 | 2104 | 2109 | 2113 | 2118 | 2123 | 2128 | 2133 | O 1 1 2 2 3 3 4 4
0.33 | 2138 | 2143 | 2148 | 2153 | 2158 | 2.163 | 2168 | 2173 | 2178 | 2183 | 0 1 1 2 2 3 3 4 4
0.34 | 2188 | 2193 | 2198 | 2203 | 2208 | 2213 | 2218 | 2223 | 2228 | 2234 1 1 2 2 3 3 4 4 5
0.35 2239 | 2244 | 2249 | 2.254 | 2259 | 2.265 | 2.270 | 2.275 | 2.280 | 2.286 1 1 2 2 8] 3 4 4 5
0.36 | 2291 2.296 | 2.301 2307 | 2312 | 2.317 | 2.323 | 2.328 | 2.333 | 2.339 1 1 2 2 3 3 4 4 5
0.37 2.344 | 2.350 | 2.355 | 2.360 | 2.366 | 2.371 2377 | 2382 | 2.388 | 2.393 1 1 2 2 3 3 4 4 5
0.38 | 2399 | 2404 | 2410 | 2415 | 2421 | 2427 | 2432 | 2438 | 2443 | 2449 1 1 2 2 3 3 4 4 5
0.39 | 2455 | 2460 | 2466 | 2472 | 2477 | 2483 | 2489 | 2495 | 2500 | 2506 1 1 2 2 3 3 4 5 5
0.40 2512 | 2518 | 2523 | 2.529 | 2.535 | 2.541 2547 | 2553 | 2559 | 2.564 1 1 2 2 3 4 4 5 5
0.41 2570 | 2.576 | 2.582 | 2.588 | 2.594 | 2.600 | 2.606 | 2.612 | 2.618 | 2.624 1 1 2 2 3 4 4 5 5
0.42 | 2630 | 2636 | 2642 | 2649 | 2655 | 2661 | 2667 | 2673 | 2679 | 2.685 1 1 2 2 3 4 4 5 6
0.43 2.692 | 2.698 | 2.704 | 2.710 | 2.716 | 2.723 | 2.729 | 2.735 | 2.742 | 2.748 1 1 2 8] 8] 4 4 5 6
0.44 | 2754 | 2761 2.767 | 2773 | 2.780 | 2.786 | 2.793 | 2.799 | 2.805 | 2.812 1 1 2 3 3 4 4 5 6
0.45 | 2818 | 2825 | 2831 | 2.838 | 2.844 | 2.851 | 2.858 | 2.864 | 2.871 | 2.877 1 1 2 3 3 4 5 5 6
0.46 | 2884 | 2.891 2.897 | 2.904 | 2.911 2917 | 2924 | 2931 | 2938 | 2944 1 1 2 3 3 4 5 5 6
0.47 | 2951 2.958 | 2965 | 2.972 | 2.979 | 2.985 | 2.992 [ 2.999 [ 3.006 | 3.013 1 1 2 3 3 4 5 5 6
0.48 | 3.020 | 3.027 | 3.034 | 3.041 3.048 | 3.055 | 3.062 | 3.069 | 3.076 | 3.083 1 1 2 3 4 4 5 6 6
0.49 | 3.090 | 3.097 | 3.105 | 3.112 | 3.119 | 3.126 | 3.133 | 3.141 3.148 | 3.155 1 1 2 3 4 4 5 6 6
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Mean Difference

0 1 2 3 4 5 6 7 8 9 1 2 3|4 516|789
0.50 | 3.162 | 3.170 | 3.177 | 3.184 | 3.192 | 3.199 | 3.206 | 3.214 | 3.221 | 3.228 | 1 1 2 3! 4 4 5 6 7
0.51 | 3.236 | 3.243 | 3.251 | 3.258 | 3.266 | 3.273 | 3.281 | 3.289 | 3.296 | 3.304 | 1 212 314|556 ]7
0.52 | 3.311 | 3.319 | 3.327 | 3.334 | 3.342 | 3.350 | 3.357 | 3.365 | 3.373 | 3.381 | 1 2] 2 3|14 ]|5|5(6]7
0.53 [ 3.388 | 3.396 | 3.404 | 3.412 | 3.420 | 3.428 | 3.436 | 3.443 | 3.451 | 3.459 | 1 2] 2 34|56 ([6]7
0.54 | 3.467 | 3.475 | 3.483 | 3.491 | 3.499 | 3.508 | 3.516 | 3.524 | 3.532 | 3.540 | 1 212 345|667
0.55 | 3.548 | 3.556 | 3.565 | 3.573 | 3.581 | 3.589 | 3.597 | 3.606 | 3.614 | 3.622 | 1 2] 2 345|677
0.56 | 3.631 | 3.639 | 3.648 | 3.656 | 3.664 | 3.673 | 3.681 | 3.690 | 3.698 | 3.707 | 1 2 3 34|56 |[7]8
0.57 | 3.715 | 3.724 | 3.733 | 3.741 | 3.750 | 3.758 | 3.767 | 3.776 | 3.784 | 3.793 | 1 2 3 34|56 ([7]8
0.58 | 3.802 | 3.811 | 3.819 | 3.828 | 3.837 | 3.846 | 3.855 | 3.864 | 3.873 | 3.882 | 1 2 3141456738
0.59 | 3.890 | 3.899 | 3.908 | 3.917 | 3.926 | 3.936 | 3.945 | 3.954 | 3.963 | 3.972 | 1 2 3|4 556 |7]|8
0.60 | 3.981 | 3.990 | 3.999 | 4.009 | 4.018 | 4.027 | 4.036 | 4.046 | 4.055 | 4.064 | 1 2 3| 4 5(6 |6 |78
0.61 [ 4.074 | 4.083 | 4.093 | 4.102 | 4.111 | 4.121 | 4.130 | 4.140 | 4.150 | 4.159 | 1 2 3 4 5 6 7 8 9
062 | 4.169 | 4178 | 4.188 | 4.198 | 4.207 | 4.217 | 4.227 | 4.236 | 4.246 | 4.256 | 1 2 3|4 56789
0.63 | 4.266 | 4.276 | 4.285 | 4.295 | 4.305 | 4.315 | 4.325 | 4.335 | 4.345 | 4355 | 1 2 3| 4 56789
0.64 | 4.365 | 4.375 | 4.385 | 4.395 | 4406 | 4.416 | 4.426 | 4.436 | 4.446 | 4457 | 1 2 3 4 5 6 7 8 9
0.65 | 4.467 | 4.477 | 4.487 | 4.498 | 4508 | 4.519 | 4529 | 4.539 | 4.550 | 4.560 | 1 2 3|4 56789
0.66 | 4571 | 4581 | 4592 | 4603 | 4613 | 4624 | 4.634 | 4.645 | 4.656 | 4.667 | 1 2 3 4 5 6 7 9 (10
0.67 | 4677 | 4688 | 4699 | 4.710 | 4.721 | 4.732 | 4.742 | 4.753 | 4.764 | 4.775 | 1 2 3 4 5 7 8 9 (10
0.68 | 4.786 | 4.797 | 4.808 | 4.819 | 4.831 | 4.842 | 4853 | 4.864 | 4.875 | 4.887 | 1 2 3| 4 67 ]8] 9|10
0.69 |4.898 | 4909 | 4920 | 4.932 | 4.943 | 4.955 | 4.966 | 4.977 | 4.989 | 5.000 | 1 2 3 5(6]7]8(9]10
0.70 [ 5.012 | 5.023 | 5.035 | 5.047 | 5.058 | 5.070 | 5.082 | 5.093 | 5.105 | 5.117 | 1 2| 4 5(6 7891
0.71 | 5129 | 5140 | 5.152 | 5.164 | 5.176 | 5.188 | 5.200 | 5.212 | 5.224 | 5.236 | 1 2| 4 5(6 |78 ([10]11
0.72 | 5248 | 5.260 | 5.272 | 5.284 | 5.297 | 5.309 | 5.321 | 5.333 | 5.346 | 5.358 | 1 2| 4 5(6 |79 ([10]11
0.73 | 5.370 | 5.383 | 5.395 | 5408 | 5.420 | 5.433 | 5445 | 5458 | 5470 | 5483 | 1 3|4 561819 ([10]11
0.74 | 5495 | 5508 | 5.521 | 5.534 | 5.546 | 5,559 | 5,572 | 5.585 | 5.598 | 5.610 | 1 3|4 5(6]8]9([10]12
0.75 | 5623 | 5.636 | 5.649 | 5.662 | 5.675 | 5.689 | 5.702 | 5.715 | 5.728 | 5.741 | 1 3| 4 571819 ([10]12
0.76 | 5.754 | 5.768 | 5.781 | 5.794 | 5.808 | 5.821 | 5.834 | 5.848 | 5.861 | 5.875 | 1 3|4 571819 ([11]12
0.77 | 5888 | 5902 | 5916 | 5.929 | 5.943 | 5.957 | 5.970 | 5.984 | 5998 | 6.012 | 1 3| 4 57181011 ]12
0.78 | 6.026 | 6.039 | 6.053 | 6.067 | 6.081 | 6.095 | 6.109 | 6.124 | 6.138 | 6.152 | 1 3| 4 6 718 10|11 (13
0.79 | 6.166 | 6.180 | 6.194 | 6.209 | 6.223 | 6.237 | 6.252 | 6.266 | 6.281 | 6.295 | 1 3|4 6 (7 ]9 10(11]13
0.80 | 6.310 | 6.324 | 6.339 | 6.353 | 6.368 | 6.383 | 6.397 | 6.412 | 6.427 | 6.442 | 1 3| 4 6 7191101213
0.81 | 6.457 | 6.471 | 6.486 | 6.501 | 6.516 | 6.531 | 6.546 | 6.561 | 6.577 | 6.592 | 2 3 5|6 8|9 |11]|12(14
0.82 | 6.607 | 6.622 | 6.637 | 6.653 | 6.668 | 6.683 | 6.699 | 6.714 | 6.730 | 6.745 | 2 3 5|6 8|9 |11]|12(14
0.83 | 6.761 | 6.776 | 6.792 | 6.808 | 6.823 | 6.839 | 6.855 | 6.871 | 6.887 | 6.902 | 2 3 5|6 89 |11]|13 (|14
0.84 | 6.918 | 6.934 | 6.950 | 6.966 | 6.982 | 6.998 | 7.015 | 7.031 | 7.047 | 7.063 | 2 3 5|6 8 (101113 |15
085 | 7.079 | 7.096 | 7.112 | 7129 | 7145 | 7161 | 7178 | 7.194 | 7.211 | 7.228 | 2 3 57118 10(12]13] 15
0.86 | 7.244 | 7.261 | 7.278 | 7.295 | 7.311 | 7.328 | 7.345 | 7.362 | 7.379 | 7.396 | 2 3 5 7 8 (1011213 |15
087 | 7413 | 7430 | 7.447 | 7.464 | 7.482 | 7.499 | 7.516 | 7.534 | 7.551 | 7.568 | 2 3 51719 10(12]14 |16
0.88 | 7.586 | 7.603 | 7.621 | 7.638 | 7.656 | 7.674 | 7.691 | 7.709 | 7.727 | 7.745 | 2 | 4 51719 |1M[12]14] 16
089 |7.762 | 7.780 | 7.798 | 7.816 | 7.834 | 7.852 | 7.870 | 7.889 | 7.907 | 7.925 | 2 4 5 7 9 (1113|1416
090 | 7.943 | 7.962 | 7.980 | 7.998 | 8.017 | 8.035 | 8.054 | 8.072 | 8.091 | 8110 | 2 | 4 | 6 719 | 11|13 [15]17
0.91 | 8128 | 8.147 | 8.166 | 8.185 | 8.204 | 8.222 | 8.241 | 8.260 | 8.279 | 8.299 | 2 4 6 8 9 (1113|1517
0.92 | 8.318 | 8.337 | 8.356 | 8.375 | 8.395 | 8.414 | 8433 | 8453 | 8472|8492 | 2 [ 4 | 6 8 (101214 (15|17
0.93 | 8.511 | 8531 | 8,551 | 8,570 | 8.590 | 8.610 | 8.630 | 8.650 | 8670 [ 8690 | 2 | 4 | 6 8 (1011214 (16| 18
0.94 | 8710 | 8.730 | 8.750 | 8.770 | 8.790 | 8.810 | 8.831 | 8.851 | 8872|8892 | 2 [ 4 | 6 8 (1011214 (16| 18
0.95 (8913 [ 8.933 | 8.954 | 8.974 | 8.995 | 9.016 | 9.036 | 9.057 | 9.078 | 9.099 | 2 | 4 | 6 8 (1011215 (17|19
0.96 | 9.120 | 9.141 | 9.162 | 9.183 | 9.204 | 9.226 | 9.247 | 9.268 [ 9.290 [ 9311 | 2 [ 4 | 6 8 [11]113|15(17 |19
0.97 | 9.333|9.354 | 9.376 | 9.397 | 9.419 | 9.441 | 9.462 | 9.484 | 9.506 | 9.528 | 2 4 7 9 | 1M |13 |15 |17 | 20
0.98 | 9.550 | 9.572 | 9.594 | 9.616 | 9.638 | 9.661 | 9.683 | 9.705 | 9.727 | 9.750 | 2 | 4 7 9 (1113|1618 ] 20
0.99 | 9.772 1 9.795 | 9.817 | 9.840 | 9.863 | 9.886 | 9.908 | 9.931 | 9.954 | 9.977 | 2 5|7 9 (1114116 (18] 20
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P(z>z)=a

000 | 001 | 002 | 003 | 004 | 005 | 006 | 007 | 008 | 0.09

0.0 0.5000 0.4960 0.4920 0.4880 0.4841 0.4801 0.4761 0.4721 0.4681 0.4641 0.0
0.1 0.4602 0.4562 0.4522 0.4483 0.4443 0.4404 0.4364 0.4325 0.4286 0.4247 0.1
0.2 0.4207 0.4168 0.4129 0.4091 0.4052 0.4013 0.3974 0.3936 0.3897 0.3859 0.2
0.3 0.3821 0.3783 0.3745 0.3707 0.3669 0.3632 0.3594 0.3557 0.3520 0.3483 0.3
0.4 0.3446 0.3409 0.3372 0.3336  0.3300 0.3264 0.3228 0.3192 0.3156 0.3121 0.4
0.5 0.3085 0.3050 0.3015 0.2981 0.2946 0.2912 0.2877 0.2843 0.2810 0.2776 0.5
0.6 0.2743 0.2709 0.2676 0.2644 0.2611 0.2579 0.2546 0.2514 0.2483 0.2451 0.6
0.7 0.2420 0.2389 0.2358 0.2327 0.2297 0.2266 0.2236  0.2207 0.2177 0.2148 0.7
0.8 0.2119 0.2090 0.2061 0.2033 0.2005 0.1977 0.1949 0.1922 0.1894 0.1867 0.8
0.9 0.1841 0.1814 0.1788 0.1762 0.1736  0.1711 0.1685 0.1660 0.1635 0.1611 0.9
1.0 0.1587 0.1563  0.1539 0.1515 0.1492 0.1469 0.1446 0.1423 0.1401 0.1379 1.0
1.1 0.1357 0.1335 0.1314 0.1292 0.1271 0.1251 0.1230 0.1210 0.1190 0.1170 1.1
1.2 0.1151 0.1131 0.1112 0.1094 0.1075 0.1057 0.1038 0.1020 0.1003  0.0985 1.2
1.3 0.0968 0.0951 0.0934 0.0918 0.0901 0.0885 0.0869 0.0853 0.0838 0.0823 1.3
@ 1.4 0.0808 0.0793 0.0778 0.0764 0.0749 0.0735 0.0722 0.0708 0.0694 0.0681 1.4
1.5 0.0668 0.0655 0.0643 0.0630 0.0618 0.0606 0.0594 0.0582 0.0571 0.0559 1.5
1.6 0.0548 0.0537 0.0526 0.0516 0.0505 0.0495 0.0485 0.0475 0.0465 0.0455 1.6
1.7 0.0446 0.0436 0.0427 0.0418 0.0409 0.0401 0.0392 0.0384 0.0375 0.0367 1.7
1.8 0.0359 0.0352 0.0344 0.0336 0.0329 0.0322 0.0314 0.0307 0.0301 0.0294 1.8
1.9 0.0287 0.0281 0.0274 0.0268 0.0262 0.0256  0.0250 0.0244 0.0239 0.0233 1.9
2.0 0.0228 0.0222 0.0217 0.0212 0.0207 0.0202 0.0197 0.0192 0.0188 0.0183 2.0
2.1 0.0179 0.0174 0.0170 0.0166 0.0162 0.0158 0.0154 0.0150 0.0146 0.0143 2.1
2.2 0.0139 0.0136 0.0132 0.0129 0.0126 0.0122 0.0119 0.0116 0.0113 0.0110 2.2
2.3 0.0107 0.0104 0.0102 0.0099 0.0096 0.0094 0.0091 0.0089 0.0087 0.0084 2.3
24 0.0082  0.0080 0.0078 0.0076  0.0073 0.0071 0.0070 0.0068 0.0066 0.0064 24
2.5 0.0062  0.0060 0.0059 0.0057 0.0055 0.0054 0.0052 0.0051 0.0049 0.0048 2.5
2.6 0.0047 0.0045 0.0044 0.0043 0.0042 0.0040 0.0039 0.0038 0.0037 0.0036 2.6
2.7 0.0035 0.0034 0.0033 0.0032 0.0031 0.0030 0.0029 0.0028 0.0027 0.0026 2.7
2.8 0.0026  0.0025 0.0024 0.0023 0.0023 0.0022 0.0021 0.0021  0.0020 0.0019 2.8
2.9 0.0019 0.0018 0.0018 0.0017 0.0016 0.0016 0.0015 0.0015 0.0014 0.0014 2.9
3.0 0.0014 0.0013 0.0013 0.0012 0.0012 0.0011 0.0011 0.0011 0.0010 0.0010 3.0
3.1 0.0010 0.0009 0.0009 0.0009 0.0009 0.0008 0.0008 0.0008 0.0007 0.0007 3.1
3.2 0.0007  0.0007 0.0006 0.0006 0.0006 0.0006 0.0006 0.0005 0.0005 0.0005 3.2
33 0.0005 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 3.3
3.4 0.0003  0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002 3.4
3.5 0.0002  0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 3.5
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PT>t )=«

na

Qb (Weweor LTLi&e (Area in One Tails)

p 0005 | o001 | 0025 | 005 | 010
B Wwemenr LILIL&eT (Area in Two Tails)

0.01 0.02 0.05 0.10 0.20

1 63657 | 31821 12.706 6314 3.078
2 9.925 6.965 4303 2.920 1.886
3 5.841 4541 3.182 2353 1.638
4 4.604 3.747 2776 2.132 1.533
5 4032 3365 2571 2015 1.476
6 3707 3.143 2.447 1.943 1.440
7 3.499 2.998 2365 1.895 1.415
8 3.355 2.896 2306 1.860 1.397
9 3.250 2.821 2262 1.833 1.383
10 3.169 2764 2228 1.812 1.372
11 3.106 2718 2201 1.796 1.363
12 3.055 2.681 2.179 1.782 1.356
13 3.012 2.650 2.160 1771 1.350
14 2977 2.624 2.145 1.761 1.345
15 2.947 2.602 2.131 1.753 1.341
16 2921 2583 2.120 1.746 1.337
17 2.898 2567 2.110 1.740 1.333
18 2.878 2552 2.101 1.734 1.330
19 2.861 2.539 2.093 1.729 1.328
20 2.845 2.528 2.086 1.725 1.325
21 2.831 2518 2.080 1.721 1.323
22 2.819 2508 2074 1.717 1.321
23 2.807 2500 2.069 1.714 1.319
24 2797 2492 2.064 1711 1.318
25 2787 2.485 2.060 1.708 1.316
26 2779 2.479 2.056 1.706 1315
27 2771 2473 2052 1.703 1.314
28 2763 2467 2.048 1.701 1313
29 2756 2462 2.045 1.699 1311
30 2750 2457 2.042 1.697 1.310
40 2704 2423 2,021 1.684 1.303
50 2678 2.403 2.009 1.676 1.299
60 2.660 2390 2.000 1671 1.296
100 2,626 2364 1.984 1.660 1.290
120 2617 2358 1.980 1.658 1.289
Infinity 2576 2326 1.960 1.645 1.282
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m&H—6UTHSLI LTeuedlsd Soneullb@LD HILIL&ET (Critical Values of x2 Statistic)

>
Zna

P(e>x) =«

04
df | 0.995 0.990 0.975 0.950 0.900 0.100 0.050 0.025 0.010 0.005 df
1 0.000 0.000 0.001 0.004 0.016 2.706 3.841 5.024 6.635 7879 | 1
2 0.010 0.020 0.051 0.103 0.211 4.605 5.991 7.378 9.210 | 10.597 | 2
3 0.072 0.115 0.216 0.352 0.584 6.251 7.815 9.348 | 11.345 | 12.838 | 3
4 0.207 0.297 0.484 0.711 1.064 7.779 9.488 | 11.143 | 13.277 | 14.860 | 4
5 0.412 0.554 0.831 1.145 1.610 9.236 | 11.070 | 12.833 | 15.086 | 16.750 | 5
6 0.676 0.872 1.237 1.635 2.204 10.645 | 12.592 | 14.449 | 16.812 | 18548 | 6
7 0.989 1.239 1.690 2.167 2.833 12.017 | 14.067 | 16.013 | 18.475 | 20.278 | 7
8 1.344 1.646 2.180 2.733 3.490 13.362 | 15.507 | 17.535| 20.090 | 21.955 | 8
9 1.735 2.088 2.700 3.325 4.168 14.684 | 16.919 | 19.023 | 21.666 | 23.589 | 9
10 2.156 2.558 3.247 3.940 4.865 15.987 | 18.307 | 20.483 | 23.209 | 25.183 | 10
11 2.603 3.053 3.816 4.575 5.578 17.275 | 19.675 | 21.920 | 24.725 | 26.757 | 11
12 3.074 3.571 4.404 5.226 6.304 18.549 | 21.026 | 23.337 | 26.217 | 28.300 | 12
13 3.565 4.107 5.009 5.892 7.042 19.812 | 22.362 | 24.736 | 27.688 | 29.819 | 13
14 4.075 4.660 5.629 6.571 7.790 21.064 | 23.685| 26.119 | 29.141 | 31319 | 14
15 4.601 5.229 6.262 7.261 8.547 22.307 | 24.996 | 27.488 | 30.578 | 32.801 | 15
16 5.142 5.812 6.908 7.962 9.312 23.542 | 26.296 | 28.845 | 32.000 | 34.267 | 16
17 5.697 6.408 7.564 8.672 | 10.085 24.769 | 27.587 | 30.191 | 33.409 | 35.718 | 17
@ 18 6.265 7.015 8.231 9.390 | 10.865 25.989 | 28.869 | 31.526 | 34.805 | 37.156 | 18
19 6.844 7.633 8.907 | 10.117 | 11.651 27.204 | 30.144 | 32.852 | 36.191 | 38.582 | 19
20 7.434 8.260 9.591 | 10.851 | 12.443 28.412 | 31.410 | 34.170 | 37.566 | 39.997 | 20
21 8.034 8.897 | 10.283 | 11.591 | 13.240 29.615 | 32.671 | 35.479 | 38.932 | 41.401 | 21
22 8.643 9.542 | 10.982 | 12.338 | 14.041 30.813 | 33.924 | 36.781 | 40.289 | 42.796 | 22
23 9.260 | 10.196 | 11.689 | 13.091 | 14.848 32.007 | 35.172 | 38.076 | 41.638 | 44.181 | 23
24 9.886 | 10.856 | 12.401 | 13.848 | 15.659 33.196 | 36.415 | 39.364 | 42.980 | 45.559 | 24
25 | 10.520 | 11.524 | 13.120 | 14.611 | 16.473 34.382 | 37.652 | 40.646 | 44.314 | 46.928 | 25
26 | 11.160 | 12.198 | 13.844 | 15.379 | 17.292 35.563 | 38.885 | 41.923 | 45.642 | 48.290 | 26
27 | 11.808 | 12.879 | 14.573 | 16.151 | 18.114 36.741 | 40.113 | 43.195 | 46.963 | 49.645 | 27
28 | 12.461 | 13.565 | 15.308 | 16.928 | 18.939 37.916 | 41.337 | 44.461 | 48.278 | 50.993 | 28
29 | 13.121 | 14.256 | 16.047 | 17.708 | 19.768 39.087 | 42.557 | 45.722 | 49.588 | 52.336 | 29
30 | 13.787 | 14.953 | 16.791 | 18.493 | 20.599 40.256 | 43.773 | 46.979 | 50.892 | 53.672 | 30
40 | 20.707 | 22.164 | 24.433 | 26.509 | 29.051 51.805 | 55.758 | 59.342 | 63.691 | 66.766 | 40
50 | 27.991 | 29.707 | 32.357 | 34.764 | 37.689 63.167 | 67.505 | 71.420 | 76.154 | 79.490 | 50
60 | 35.534 | 37.485 | 40.482 | 43.188 | 46.459 74.397 | 79.082 | 83.298 | 88.379 | 91.952 | 60
70 | 43.275 | 45.442 | 48.758 | 51.739 | 55.329 85.527 | 90.531 | 95.023 | 100.425 | 104.215 | 70
80 | 51.172 | 53.540 | 57.153 | 60.391 | 64.278 96.578 | 101.879 | 106.629 | 112.329 | 116.321 | 80
90 | 59.196 | 61.754 | 65.647 | 69.126 | 73.291 | 107.565 | 113.145 | 118.136 | 124.116 | 128.299 | 90
100 | 67.328 | 70.065 | 74.222 | 77.929 | 82.358 | 118.498 | 124.342 | 129.561 | 135.807 | 140.169 | 100
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