2T

Aee
Estimation Q

\2|§1$|

AT AR ©rgd Gbegad S | IR oy F@ T (@enR e =7 1 oy [{ey
fafoq CaMICera <Al SeYe | SR T CHA IWRNOCG B fToq Fea 0y [ea &fs smwew Qe war
S = | RE AP TN (FF IS A1 ARPRARM S 5w Aeocsy o2y [Regg €=l 5re I |
Q BEG T AN AT I T (@ TP NCAG FAT 0ACR |

i swifed s IG5 Tifed AE™s TN o) AT

«q TBRCHT ~ETR

AT CS ¢ AR A 8 AFEATST
AT X § AT QBT

AT CO 3 T APE @ TR @IS

AT €8 ¢  TC IHES T @ T
AT €. § OGS THRES T @ AT
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gné- G.S HIFACAT TR 8 FICeN
Definition of Estimation and its Classification

\Jar)

Q oy I -
o AT Gl IS AR |
o AFCR O APECON TR FTICS A—C |

e ORI

Definition of Estimation

R IRG% Fro @ A WFAS (Estimator) € ~ARPrRegife dew A fawmew (Statistical
Estimation) @2 7fb ez ©o& sz |

2IF=e Jf fFF91F (Estimator)s (@ 7 TAIGHIAS fOf6rs ~RIfS (TNATFF AL A=) T F
RO #1S TR, SAACE @ T W= (Estimator) 0T | G @ W NPTICE A@ero
fSfore 9 (Estimate) I |

AfeRAE e@ ™ A AT (Statistical Estimation)s @ “fPRE “afere TEEmcw fofers
TS (AP TPRCRT AR TF Gl =Neq IR, OIS ARG Ao AT et
(Statistical Estimation) 3T |

HIFECT PO

(Classification of Estimation)
APRAIE i@ 1 =i y2eid F41 T | T2
<. 777 ereee 31 i fS& 1 (Point Estimation)

4. & == qp1fe fo=ier (Interval Estimation)

. i e A 79 R&=19 (Point Estimation)s@ =i smafets T@emeR fofers mififs
(T APRCRA ARAA) -7 71F @0 [we A fofere fmee w1 =7, oIt [ a1 7
ot T | @ ¢ BT TG SCeTed Tag@ld 1T I SIS S RAR@E I3 W] FAT NI T 20
oG AR W0 PR A QAR I3 W] I T IPT 20 IS 2GS (N | @24, TG 97 20
ISREE IM BT B Feeee Tl TaRi@e ¢ I3 R [Reave T4 =, O03 of *J [ &=
<9 === (Point Estimation) |

TRl ARG ¢A BACH 110 & SN NGRS oAl G S 40.20 BT IR IS 734 7.15 BT |
AVE TATS S IS e 7 er@fere N o2

FAG: T I, PRIKNWR il S 7T =

(W1 |0, n = 110, X =40.20, s = 7.15, o = 0.05

N ffore 77 efr@fers W, = X = 40.20 1= |

4, if® e A F® FF= (Interval Estimation):@ AfeRAfa safere T@emeR fofars
RIS (T TP ~RE) 97 79 «3f5 e e soay e Fa1 =1, o 11 et
1 I et 0T | @ ¢ AR FIfS FCTa TARAR 91 I TS NS RIAR[QIF I2T Vel FT 78]
T 20 TS YAR@E N0 R TR YAR@IE 0T T I TG I3 20-22 ISP AN (9T | @2, 1

3Tf5-¢ BT-LY



PR AR

P 20-22 ISTACHE FOE S Feed war@ e I Zen] [Evar I =9, o9 o =1 ife
o= A1 1T == (Interval Estimation) |

TERe: LRE M B 110 & SRR TELad (rieid G S¥ 40.20 Bidl @3k e 34« 7.15 BT |
A BTG ST 95% G T SRR (nis SR A1 foewsr 320 |

FA: T I, PRIKWR Al SR 7T =

(R ST, n =110, X = 40.20, s = 7.15, a. = 0.05

- o — o
X-2,——=<us<x+iz,—&=
2n 2n
7.15 7.15
=40.20-2, —< <4020+ 2, —
7.15 7.15

< u< 40.20+1.96 x

= 40.20-1.96 x
10.49 10.49

=40.20-1.34 <1 <40.20 + 1.34

=38.86<pu<41.54
SR, 95% STg A SRS i SRR AT 38.86 T1FT 20O 41.54 BIFIR T4 |

M e a1 7 fRreret @ ife el 31 31f® fRsmeitem e =iy
(Distinguish between the point estimation and interval estimation)

™ e 31 [ el @ it aeeT 91 ife fameies o i<y fes (e zieTen
7™ aeee 31 99 ozt 1T e ar i ozt

(Point Estimation) (Interval Estimation)

S @ AR cmfere TEENR fofere | S| @ AR mfere TyEwTR fofere
REIRICEN e St eT M | Eb ) G e (matea TEPRE AfEe) a9
TE Gt e e fefere e s TF @t e Aum wegfamee s =3,
Y, Olte I e 91 77 ool 3eeT | ot e g 1 i fozmotet 0 |

R | MNCFT e ™ e@fere w9, 4 = X s
Jn

Q| TNACH NG G A8 X+ 2

/o7 e

@ I TR fofere “Rifife (TNt TPTIeER S FE QIRel AneA IR, SIHAE
AF=S 1 =% (Estimator) 0 | AR Wi APRRCS AT 7 @I M+ (Estimate) I0 |
R @ ARPRWYINS Aafsre Teitas fofers #7ififs (Marsa NPea =Afw=) = L=el
AGT TR, O ARPRYIE @ A1 fF@=9 (Statistical Estimation) I | U=Gl @ wAfPRAIE
*afore FFEHIc fofers #Rifife (marsa NPrEa AR -3 7% gaft [ve SR fefers
ool 31 =2, it ™ e A1 g oot qeet qk @ AR safsre Fyarenicr fefers
SIS (T TR ~AfT) -7 7% o e Jrw fefers e s =71, oite i
2T 11 IS femorel J0T |
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Properties of Estimator

SRy

Q 2T T -
o TOY LEEcad CAMTT AT FACS AR |

AR e It et afey

Properties of Statistical Estimator

GG ©ICT 1 TS ARPRAITS 2lie=1s 1 fmaitsa B e

<. faTer 91 o FoeRwer (Unbiasedness) § 3% (T TSI fSahfore S s=nfsifes s e
T, OCF P12 ARG 0o A ool Mo I 27 | IR, (@FF TA 91C (X ) (& T1F T
() 9= fRRCF 1 AFoToRI e # N M IME(X ) = u = |

<. ANEETe! (Consistency) 8 M TR SR Jiawd A A fwe1<fs e AfwicTa o =7,
O R fmesbee Amerrerd 1 21 | iR, T WS Jad T e sRiies Wy Ao
s wife =1 |

. Wl (Efficiency) 8 I @I @35 “Riffen qaife fmear® 31 AepTord e A, o@ @
TRFa (onE TR OiF 7% @S 1 o | NHoFa @ @R @EES vl 1 =1 | IR, (Bl

T RIS @ @ 736 faeors a1 seprory foe T 6, @R 6, T 6, & 7 e

=AWV () <V(6,) |

v, it (Sufficiency) § @ FeIF TR 7 N a2 303 [ire &%, ©oieF /e (Sufficient) o
0 | AfifeFerg, TNeF ¢ (p) 93 2/1e (Sufficient) AT =T T 7@ (X ) 58 T (Me) 77 |
FE, TR TP T &A= FF T G (X ) [Tros = 78 TR e+ I a2 I T4 (Me) Fire
2 1 | RS @ 4@ R T 99 2 |

/Gy  serewt

IM @A TEENCTE e W ARiiten oA W =W, O GRR TNeNHoee e 4
SFFATOR = 1 = | SR AW T SR e A e feotpfl e Ay Fasaet
), o (1R el Ao =1 = | awiel I @I @I ARififen asifs R [
AP ffme AP, O @ Fweitsa onw 3K ot W foamas 31 =1 | @ fmeitsa EiE
e N @2 FCF e 27, O 11 (Sufficient) o 30 |

TTfG-¢ BI-bbr
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mw@mw

Probable Error and Sample size

\Jar)

Q S T SA-

o WA @G YT FACO AR |

o T TR ICE I AR |
Iy o
Probable Error
TR 97T (1) G G T X~ 2, = < g < X+2, 2 o T (X e

2N gx/ﬁ \/_

IR @0 0T | TP FRCFCA P.E. @I (T 7T |
Tarzgee 300 5 NRCGCHT GG T 1@ 16.0 *NGTT (T | G FYAD QT G5 J2 T 20O (T =
T T 16.8 IR RIS LT 5.2 | G TIAF 0TI 99%SNg[ AT 7Ry @b el T2y |
FHAAY: (e =R, X = 16.0, u=16.8, 6 =5.2,n =300

1% =2.58
- feetw 999 =gy S Ry @5, P.E = za—= 58x 2 = 2.58 x 0.3002 = .7745
5n Jn
T P
Sample size

@ TF = oo @ &S TR TA TAME (Sample unit) 97 (6 RATTCF @ TIAR TIA NS
T T | T PR TS TG G0 iy [mwr, e T S @6 (n < 30) A I@ (0 > 30)
QR JAC IS B 1wl fog 27 |

THIF SR e (Estimation of Sample Size)s

@A T2 TS 5 @ &S TR T T2AME (Sample unit) -9F (NG TRATTF & TIARF T SFIR
(Sample Size) JET 2 | GAF, T PR = n RS G AN z @7 AT N (Standard normal value
corresponding to the desired level of confidence.) = z,7Ne< “fdf® JFaxCaa = A9 (Estimate for
the population standard deviation) = s, 34 Jfes™re @B (Maximum allowable error) = E, 2%
SR [ W= (Estimate of the population proportion) = p ¥,

TR G R &) T S 1 = (ZESJ

TREF TS AT &) TR S, 1 = p (1-p) [éj

O, T AP PN SR* 2O AT T |
G, N = TN AP
7= RS Y AR z G AT A7
(Standard normal value corresponding to the desired level of confidence)
s= S HAffre gt e e

TTfG-¢ BI-b
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(Estimate for the population standard deviation)
E = &% gfemre @ (Maximum allowable error)
p= NP AR & W= (Estimate of the population proportion)
Note: T NP FACH OJI* S AT <1 |

gy Hst It 1 (Confidence Interval)s

5599 [T T J. Neyman e S1g] S Q176 AT S | (@I ARPRIINS A1 T =00
e Wt fefers Tmarea »[Iffed T @IeT @ [WE Fw To AP FWRECE W[ AT 0 | G
FERHCA C.| @R TR =Y | AR08 95% AT 99%C.| I T4 =F |

WFOQA B 41 Ore &1 1 FASIF T@r (Level of Significance)s

@Al AfRPRAITE AT T 2o &I A7 fofers A s7ififes w9 @ a9 Jea
My T AP TRACS SF0GA B A1 O B A1 ISR W@l I | WO, (F FALST A1 &L
CRCR T FAF A IWRACT ILOR @l I = | (@I A5 I i@l v g a1 1 AE
©(F @3 W 0.05 GAT T | LR @l o0 (TP =T 2B T 27 | AAffeFeied, o = P(Ho IS+ [Ho
3To7)| (@ WG IALSR T@l ST AR o= 0.05 = | o = 0.05 =0 2= LR T IR TBRAT
0.05 3T 5% ; WTR %&r® Praices LT I =T 0.95 A1 95% HF5® | Aa=eros 1% 3 5% SPCGI
W J92E A |

Confidence level 80% 90% 95% 98% 99% 99.9%
Level of Significance 20% 10% 5% 2% 1% 0.1%

OR

Level of Significance | 0.200 0.100 0.050 0.020 0.010 0.001

for Two Tailed Test

Level of Significance | 0.100 0.050 0.025 0.010 0.005 0.0005
for One Tailed Test

Zc 1.282 1.645 1.960 2.326 2.576 3.291

Gy  serewt

@FF T Tre oo ¢ &S AR T TAME (Sample unit) -9 (6 RATF & TARF T
SR (Sample Size) M W | S99 IAE ATFR J. Neyman T Syl FNE QIF QW FCI |
@A SAfRPRAINE AT T 20O 2 g fofers T [ififeq I« @ afo WWg g
T AFR FGRACE Gl AN 0T | QT FALHCA C.1 R @R 2 | ALRETS 95% AT 99%C.1 2R

A=A |

3Tf5-¢ ‘j‘é’T -qo
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Problems and Solution Related to Mean

SRy

Q T T -
o NG AP Kfog T I FICS 2RI |
o T IFS [ MPTR AU FaCS AR |

NG TS TG!S AL

Problems and Solution Related to Mean

NG FHFS i@ NReSF T @S AE:

S, F Ned 7 grgfers W, v @ W3 S grefere e ey
2. ¥ ed Wy AR [ dr@fere W ¢ Jr grgfers we efy
0. TR TR WP e

Y. S AeR 9 arefere ww, s @6 @ S e i el

T N AR e/ S s, o, = %{mwﬁﬁ@mm(c) AT AT
n
= %[mmﬁﬁ@mm(s)mwl
n
TR e 7 er@fere W, 4 = X
SR 9T g S (|))‘(iz% Fafr @ica] & = Y (AR <]
n
(ii)>‘<izi [ &ty s-«7 W= 3 AT @R N > 30]
n
-4 S
(iii) X—tg n—l_n [7fw &0y s-a= AT @3 ACF @Jk n < 30]
>
S=

2TG-¢ BT-93
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TR (ST GF0 AT 120 TF NhIO! WIAGIIF T W67 F4T 2o | Swd MHE AT 1S
30,340 B @R+ N® JI4 1580 BT |

1) T8 TGS TSI (T2F) G NG W3 fefzqoiel wepey | @i, 77 efr@fers ww To?
i) o2 [t 95% gl S foyefay T2 |

FAY: (1S =T, n = 120, X = 30,340 ¥R s = 1580
1) e ferifore 7 efr@fers S, 4= X = 30,340 513 |

i) fereefa s/ 1@ (1) 99 95% =g AT = X + 7 S

Jn

1580 [95% =gl AR 249 ARIFS A = 1.96]

V120
= 30,340—282.70 @3 30,340+282.70
= 30,057.30 €< 30622.70
IR, 5¢ % Y AT TGS K A9 30,057 BT @3 30,623 BIFR W47 G AL |

= 30.340+ 1.96 x

. b eR Wy AR [ drefre w9 ¢ J et ww ffx
T G AL TG, 5, 5,y = P~z

2

2
TR oA0Gd 2N i e/ W fprfs, o = [T+ 22

rl1 n2
TR ACCH AT (1 —h2) G S S AT 8

2 2
Q) (x,-%,)tz, |2 +22 [afer 2 o1 8 o2 T T T AT
2V n,

2 2
- s? s
(i) (%, —X,)+ 2 n—l +n—2 [af¥f &TE 5118 Sp4F T (R AT @k N> 30, N2> 30]
1 2

N

. 1.1
(i) (%~ %, ) £ oty Ay, [ 2 SRR GO T ¢ S 3k na< 30, n2< 30]
T 1 'R

a
2

2 2
aar, s= |+ 1S qaa srar df = ny +my - 2
n +n,—2

X —X, )t
(iv)(l 2) g,(n t,-2)




PR AR

Twrgee GG I LA I ©ve B AfSrans Cofd FCAT (@, PITFETS BIHECS FFF 8 N
Y AN AR T = | [T 75 & 2177 8 64 G NZeH O (AT =Cel

&Sl Gl BIEG)
G (BTPT) 11530 10620
ARS 4 780 750
NG (TS LT AL & ¢ % gl Ay fefa w2+ |
AMY: (AR, =75, X =11530 s1 = 780
n=64, X, = 10620 s, = 750

NG (ISR N4 2NLCHF & 95% gl S

o s?
= (X, -X%,)*z, n—11+n—2

2

(780)° | (750)°
64

= (11530 —10620)11.96\/

= 910+1.96./8112+8789.0625
=910 + 254.81
=655.19 «<r 1164.81

9. TY® TAIE WFR [ (Determination of the appropriate sample size)

2
W%ﬁzﬁﬂmwwwm):(z—;j
TERet: (@I ARSI FAGIRMT ST (SILF 42 | 95% SN[ A G AT At [{pyfs 5 2T
TR I 2

IATLI: (3T IR,

(oM (s2) = 42 21, If7fsre 4 (s) = 6.48
G W A3 [Rpifs, E=5

95% gl AT z @F T = 1.96

oy @R s, n = (Z—Esj = [@j =6.5=7 (app.)

/7 et
— O _ (o2
L NG A, X — 2, —= < <X — 7, —= 9=l
2 VN 2 VN
2 2
TR TG~ & 5% G A= (X, — X, )+2z, |2+ 2
2V m
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Problems and Solution Related to Proportion

\Jar)

Q T T -
o TS HIFS [fSq T I FHCS ARE |
o TS FHFO Ry AR AL FACS A |

TS FHES FTT 8 TN

Problems and Solution Related to Proportion

TS TATES LT (NEIEST T @TS AE;

S, TNIF SPHATed 7 er@fers Wi, v+ [p5fe ¢ A efrgfers e fef
3. 7ft TF SPAICST AR [ er@fers W 8 A egfere e fef
0. TS TER WHE 6T

Y. TR Siived [ erefre wiw, stve Rppfs @ i efrefere wiw e
A P, TGS AGAS 71

¢ [ B Q@ B T AT m
G, T AT, p = =—

TR GAMI T n

(- 7)
n

p-p)

T SFATSR G, pp = 1 Gk RS 4/ =+ [pifs, o, =

TRATHR AT 95% (JT, 99% ) NG AN =p+z0,=p+z

TArREd: 2003 R AT G0 FEE SFSF© Q@RI Y 420 ST GG T (AR ¢ @, 220 &
2@ | TG IS Sf6Po T8 RARIAITHA N0 Q@ SATSd 95% g A= el 2 |

A : I B, TN AT 7T
QLT , TIER B (n) = 420 € @R AT (m) = 220

¢ A7 B Wi B Tome kT m 220

T ATS, p = =229 0504
e, p TR AT R n_ 420

QA SIS 95% S AT =p+z o,

. p(-p)
n
\/0.524(1— 0.524)
=0.524+1.96
420
=0.524 + 0.048

=0.476 93 1.048

TTfG-¢ *T-98
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2. b e wprivss AR g arefere wiw @ A ergfere s fady
AT SLPTSRCE T AL TS 1, )= =T

IGIIS) _ n(l-m) n,(1-x,) - ﬂ — &
R AR 41, O-(plpz)_\/ . + . p1= n, P2 = n,
1 2

e TS AT gy T, (pl—pz)iza\/ A= p) , P(=Py)

2 n, n,
Triege ¢ Tl PGS 1000 SR IR0 (id TAT 10 (74T (9T @&, 400 & 10K (ol | L& G Te 800
TR G0 (d T N (AT R @, 400 T AT (GOl | I FGATORCIT N0 ALCHIF 9506
Sy e s |

Iz (AT (TR, n; = 1000, mz =400
n, = 800, m, = 400
m 4 m 4
p1 = —1:—00:04 p2=—22ﬂ20.5
n, 1000 n, 800

5% T @R z G AT T,

Zooos| = 1.96

pl(l_ pl) + pz(l_ pz)
n n,

NP TGATSFCI Ty AL 950 gy A= | (p, — pz)iza\/

2

= (O.4—0.5)il.96\/0'4(1_0'4)+O'5(1_0'5) = [-0.1461, -0.0539]
1000 800

9. TY® FYAIE WFR 76 (Determination of the appropriate sample size)

T SATS eI G TR SIE, n = p(l— p)(éj

TWIZRe: 95% g T 0.05 & @ 7 RHCCAT T4y THAF TS ot 1 27 | TS TACed @5
716 0.5 TS 20 AT T F© 2 Bfbw?

A (AT SR, 1 702 ST (The estimated population proportion), p = 0.15

s Ifestere @6 (Maximum allowable error) = 0.05 95% I3[ SR z @9 W9 = 1.96

. feyeefar 3TCdies TR S (The required large sample size)

n= p(l- p)(éj =0.15(1—0.15) (1'96

0.05
/7 | et

STRTHR SFATSR 95% (T, 99% ) G AN =p+z6,=p+z

2
] =195.9216= 196 (app.)

pL-p)
n

aR

ST SO ey g A, (pu-po) £ 2, J pA-p) , P.A-p,)

n n,
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o s

T e

€ R®P®®G LY

. TS S e 0o 6 A2
AFR SFCOW SACED! 6 |

. 9 e S refere Staa e Ay o |

G35 TeN LG CAMFIBPTR I 2o |

YR @ IS F @R |

NS oYl FT T T |

@I G5 SR 120 S NIO! WICASTICAF T (45 FT ZCAT | SICAd NS S0 7% 30,340
BT @R ifafsre a4 1580 GBI |

q. @G T R AT ove T Aferame Tofl FEE @, GFFETP SIPRCS P 8 WA 0Ly
NI AR F0 =7 | (VT 75 & 9T 8 64 T NK OF (AT 2C#13
@ AT BIEG)
TS (517) 11530 | 10620
Afafirs 5249 | 780 750
NG (TS 4T A & ¢ % gl AT ey T |
b. (I ARSI SRR AT (SWIS 42 | 95% Gl AN G T Ao [(pIfs 5 20T T
P FO0?
5. 2003 & A GF6 ICE S 6P TARQAIAR N 420 T (5 AR (7T (5FT (@, 220 &F 2T |
TG TS O[SPO B QUREITAT N0 RIS ST 95% Srgy Al ey ey |
vo. 513 TfGTe 1000 St GG tHa T[T 907 (T (99T @, 400 & TN (ol | =1 Bifbre 800 &ta
G5 AT AT FCT (AT (1T (@, 400 T TN (@Rl | L SIGATSRCTT N0 AL 950618l A=t
e 3 |
55. 95% g MW 0.05 G @ I [T Ty THAF TS ot 1 27 | THAF ST @5
feRo[e 0.5 TS = AT T T 1A Tfvo?
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