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TQTmH iBQM T ° K2i2 X

iX h?2 2vTQi?2bB3b W, i?2 QTTQbBiI2 Q7 r? HoXb bi i2/ BM
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NXR .2p2HQTBM; LmHH M/ Hi2 M iBp2 >vTQ]

?Qr i?2 MmHH M/ Hi2 M iBp2 ?2vTQi?2b2b |

RX Ai Bb
7Q KmH i2/X

kX HH ?vTQi?2bBb i2biBM; TTHB+ iBGMo BN pMYHpERBMIHRA2 +iBM
b KTH2 "2bmHibiG T Qu&/2Q /" rBM; X

iX AM bQK2 bBim iBQMb Bi Bb 2 bB2bii QUB 2@ MB/72p 2 H QXT

9X AM Qi?2  bBim iBQMb Bi B 2 bBDi i@ BI/2MWB2p2HQX

h?2 Hi2 "M iBp2 >vTQi?2bBb b _2b2 "+? >vTQi?2bBb

RX J Mv TTHB+ iBQMb Q7 ?vTQi?2bBb i2biBM; BMpQHp2 M ii2K
X AMi?2b2 bBim iBQMb- Bi Bb Q7i2M #2

2vTQi?2bBb M/ K F2Bii?2 +QM+HmMbBQM i? ii-

rBi? i?2

X

kX1t KTH2 *QMbB/2" T "iB+mH = miQKQ#BH2 i? i +m "2MiHv i
Q7 k9 KBH2b T2 ; HHQM BM +Biv/ BpBM;X

UVQH T Q/m+i 2b2 "+? ;°QmT ? b /Zp2H@PR/BMD2+iBQM bvk
i 2 K AI5€&[+ELAMY /2bB:M2/ iQ i?72 KBH2b@T2 @; HHQM i
h?2:°QmT rBHH "mM +QMi QHH2/i2bib rBi? i?2 M2r 7m2H BM
7Q° bi iBbiB+ HbmTTQ i 7Q" i?2 +QM+HmMbBQM i? i i?2 M2r
T QpB/2b KQ 2 KBH2b T2  ; HHQM i? M i?2 +m  2Mi bvbi2KX

U#V a2p2° H M2r 7Tm2H BMD2+iBQM mMBib rBHH #2 K Mm7 +im
KQ#BH2b- M/ bm#D2+i2/iQ 2b2 +?@+QMi QHH2// BpBM;
7Q i?2b2 mMiQKQ#BH2b rBHH #2

U+V h?2
Tmi2/ M/ mb2/BM 2?2vTQi?2bBb i2biiQ /2i2°'KBM2 B7 Bi + M
i?72 M2r bvbi2K T"GpB/2b X

U/V AMi2°KbQ7i?2TQTmH iBQM K2 M-KBH2bbP2 +?HPHND®Ii? @
2bBb #2+QK2b i?2 Hi2 "M iBp2 ?2vTQi?2bBbX
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U2V aBM+2 i?2 +m "2Mi bvbi2K T°QpB/2b M p2' ;2 Q K2 M Q7
r2 rBHH K F2 i?2 i2Mi iBp2 bbmKTiBQM i? i i?2 M2r bvbi2K B
i? Mi?2 +m>"2Mi bvbi2K M/ +?2Q ®hi22 MmHH ?2vTQi?2bBbX

U7V A7 1?2 b KTH2 "2bmHib H2 /iQ iAR- +QMBMmd RQIM2Q N B2+
K /2i? i Bbi m2X

U;V h?2 "2b2 "+?22°b ? p2 i?2 1Q bi i2 1?7 11?22 M2r 7Tm2H
BMD2+iBQM bvbi2K BM+"2 b2b i?72 K2 M MmK#2 Q7 KBH2b T

U?V A7 i?2b KTH2 "2bmHib H2 / iBgi? 2WADQi #42m BB QM 2P-ii?2 2 ¢
b2 “+?22'b+ MMQi +QM+HmM/2i? ii?2 M2r 7Tm2H BMD2+iBQM b
+m " 2Mi bvbi2KX S°Q/m+iBQM Q7 miQKQ#BH2b rBi? i?2 M2r
QMi?2# bBb Q7 #2ii2°; bKBH2 :2+ MMQ:%2DmhiB}2/X S2°?

+ M#2 +QM/m+i2/X

iX "27Q°2 /QTiBM; bQK2iABAMK:;X- T Q/m+ib- K2i?Q/b- bvbi2KbV-
bB® #H2 iQ +QM/m+i "2b2 +?2 iQ /2i2 ' KBM2 B7 i?7°'Q @82
+QM+HmMbBQM i? i i?2 M2r TT Q +? Bb BM/22/ #2ii2 X AM bm-
2vTQi?2bBb Bb bi i2/ b 1?2 X

U Vit KTH2 M2ri2 +?BM; K2i?Q/ Bb /2p2HQT2/i? i Bb #2HB 2}
i? Mi?2 +m "2Mi K2i?Q/X
BMy, i?72 M2r K2i?Q/ Bb MQ #2ii2 i? Mi?2 QH/ K2i?Q/X
BBIX, i?72 M2r K2i?Q/ Bh X

U#WMt KTH2 M2rb H2b 7Q +2 #QMmb TH M Bb /2p2HQT2/ BM M
b H2bX

BMo, i?72 M2r #QMmb TH M /Q2b MQi BM+ 2 b2 b H2bX
BBIX, i?2 M2r #QMmk TH M X

U4t KTH2 M2r /" m; Bb /2p2HQT2/ rBi? i?2 ;Q H Q7 HQr2 BM;
KQ 2i? M M 2tBbiBM; / ' m;X

BMo, i?72 M2r /" m; /Q2b MQi T°QpB/2 HQr2  #HQQ/ T 2bbm 2 i
/"m; X
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BBIX, i?72 M2r / m; #HQQ/ T 2bom 2 i?72 2tBbiBM;
[/ m; X

9X AM2 +?2+ b2- Q70?22 MmHH MTTQ Q2B/Ez
7Q°i?2 "2b2 *+? 2vTQi?2bBbX

h?2 LmHH >vTQi?2bBb b M bbmKTIiBQM iQ "2 *? HH2M
RX h?2 bBim iBQMb #2HQr i? i Bi Bb ?22HT7mH iQ /2p2HQT i?2 Mm|

UV *QMbB/2° TTHB+ iBQMb Q7 ?2vTQi?2bBb i2hiBM; r?2°2r2 #
Q' M i?2 i bii2K2Mi #Qmii?2p HmM2 Q7
Bb X

U#V g2 rBHH i?2M mb2 ?2vTQi?2hBb 12bii0 M/ 2@
i2 "’ KBM2 B7 i?2°2 Bb bi iBbiB+ H 2pB/2M+2 iQ +QM+HmM/2 i-
X

kX h?2 MmHH ?MJ QiP2btBi2b 72 #Qmi i?2 p Hm?2

Q7 i?2 TQTmH iBQM T ~ K2i2 X h?2 Hi2BM iiBp2?2vF DHB27BO"
bbmKTiBQM Bk X

jX1t KTH2 *QMDbB/2  i?2 bBim iBQM Q7 K Mm7 +im 2 Q7 bQ7i/ |

UV h?2H #2H QM bQ7i/°'BMF #QiiH2 bi i2bi? i Bi +QMi BMb «
+QMbB/2  i?2H #2H +Q "2+i T " QgB/2/i ?YHHBM; r2B;?i 7Q"
i?72 #QiiH2b Bb edXe ~mB/ QmM+2bX

U#V g2 rQmH/ #2:BM rBi? 22 i? ii?2 H #2H Bb +Q "2+i M/ bi |
i?72 MmHH ?2vTQi?2%0Eb K

U+V h?2+? HH2M:2iQi?Bb bbmKTiBOQM rQmH/BKTHvi? ii?2H
#QiiH2b "2 #2BM; mM/2 @}HH2/X h?Bb +? HH2M;2 rQmH/ #2 |
2vTQi?2bBk X

U/V :Qp2 MK2Mi :2M+v rBi? i?2 "2bTQMbB#BHBiv 7Q  p HB/ i
#2Hb +QmH/b2H2+i b KTH2Q7bQ7i/'BMFb #QiiH2L-+QKTm
JHHBM; r2B:?i- M/ mb2i?2b KTH2 "2bmHib iQ i2bii?2 T 2+2
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U2V A7 i?2 b KTH2 "2bmHib H2 /iQ i?7Z2 +QM#++HmBbBQYM 2 + 2
1?0 + M#2 K /2X gBi?i?Bb bi iBbiB+ HbmTT
;2M+v BbDmbiB}2/BM+QM+HmM/3M;i? iiM2
Q71?2 #QiiH2b Bb Q++m "BM; X

U7V A7i?2b KTH2 "2bmHib BM/B+ i2 -i?2 bbmKTIiBQMi? i
i?72K Mm7 +im 2 6bH #2HBM; Bb +Q '2+i+ MMQi#2 2D2+i2/
rOmH/ #2 1 F2MX

9X1t KTH2 *QMDbB/2  i?2 bQ7i/'BMF #QiiH2 JHHBM: 2t KTH2 7 QK
TQBMi Q7 pB2rX

UV h?2 #QiiH2@}HHBM: QT2 iBQM ? b #22M /2bB:M2/ iQ }HH
edXe ~mB/ QmM+2b b bi i2/ QM i?2 H #2HX

BX h?2 +QKT Mv /Q2b MQir MiiR2 +QMi BM2 b #2+ mb2i? |
+QmH/ “2bmHi BM M mM/2 }HHBM; +QKTH BMi 7°QK +mb
;Qp2 MK2Mi ;2M+vX

BBX >Qr2p2 - i?2 +QKT Mv /Q2b MQi n@Mi®BM2 b 2Bi?2"
#2+ mb2 TmiiBM; KQ 2 bQ7i/'BMFi? MM2+2bb "vBMiQ i?
#2 M mMM2+2bb v +QbiX

U#V h?2 +QKT Mvob ;Q HrQmH/ #2 iQ /Dmbii?2 #QiiH2@}HHBN
TQTmH iBQM K2 M }HHBM; r2B;?i T2 #QiiH2 Bb edXe ~mB/
i?72 H #2HX

U+V AM ?2vTQi?2bBb i2biBM; TTHB+ iBQM-r2rQmH/ #2;BM rB
i?72 T Q/m+iBQM T Q+2bb Bb QT2 iBM; +Q "2+iHv M/ bi i2i°

~mB/ QmM+2bX

U/V h?2 Hi2"M iBp2?vTQi?2bBbi? i+? HH2M;ZL i?Bb- bbmKTIiB
reB+? BM/B+ i2b 2Bi?2° Qp2 }HHBM; Q" mM/2 }HHBM; Bb Q +-

U2V amTTQb2i? ii?2 bQ7i /'BMF K Mm7 +im 2  mb2b [m HBiv
T2'BQ/B+ HHV b2H2+i b KTH2 Q7 #QiiH2b 7 QK i?2 }HHBM;
i?2 YHHBM: r2B;?i T2 #QiiH2X
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BX A7i?2Db KTH2 2bmHib H2 /iQ i?2 +QMi®HE B MITQM N+ 2
Bb K /2i? | Bbi'm2X q2 +QM+HmM/2i? ii?2 #QiiH
MQi#2BM;}HH2/ T QT2 Hv M/i?2
iQ "2biQ 2i?2 TQTmMH iBQM K2 MiQ edXe ~mB/ QmM+2b T
BBX A7 i?2b KTH2 "2bmHib ENi/B+ i2 -i?2 bbmKTiBQM
i? ii?2 K Mm7 +im 2 6b #QiiH2 JHHBM; QT2 iBQM Bb 7r
+ MMQi #2 "2D2+i2/X AM i?Bh + b2- rQmH/ #2 i F2M
M/i?22 T'Q/m+iBQM QT2 iBQM rQmH/ +QMiBMm2 iQ "mM>

8X h?2irQ T'2+2/BM; 7Q Kb Q7 i?2bQ7i/'BMF K Mm7 +im BM; ?v]
i?72 MmHH M/ Hi2 "M iBp2?2vTQi?2b2h K v
Q7i?2 2b2 “+?2° Q  /2+BbBQM K F2 X

eX hQ +Q " 2+iHv BiBbBKTQ i MiiQ mM/2 bi M/i?2 +QM
i?2 bBim iBQM M/bi'm+im 2i?2?2vTQi?2b2biQ T ' QpB/2i?2BM7
Q /2+BbBQM K F2  r MibX

amKK v P7 6Q Kb 7Q LmHH M/ Hi2 "M iBp2 >vTQi?2b2

RX .2T2M/BM; QM i?2 bBim iBQM- ?2vTQi?2bBb i2bib #Qmi TQT
TQTmH iBQM K2 M M/ i?2 TQTmH iBOQM T'QTQ iBQMV K vi F2C

kX h?2 }'bTirQ 7Q Kb "2 +«+ FH2/ X h?2 i?B/ 7Q K Bb + HH2/
X

iX h?2 T iQ7i?22tT 2bbBOQM Q2Bi™M2'vb TT2 b BM i?2
2vTQi?2bBbX

9X AM b2H2+iBM; i?72 HoQNI &, -7R2KTQEM KBM/ i? ii?2
?2vTQi?2bBb Bb Q7i2M r? i X >2M+2- bFBM;
r?2i?2 i?2mb2 BbHQQFBM; 7Q 2pB/2M+2 iQ bmTTQ i
rBHH ?2HT /2H2X KBM 2
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NXk hvT2 A M/ hvT2 AA1 Qb

RX A/2 HHvV i?2 2vTQi?2bBb i2biBM; T°Q+2/m 2 b?2QmH/ H2 /iQ i?
r?2M M/ i?2 "2D2+#HB P K,7Bb i m2X

kX Uh #H2 NXRV h?2 +Q "2+i +QM+HmMbBQMb ‘2 MQi Hr vb TQbbI

TABLE 9.1  Errors and Correct Conclusions in Hypothesis Testing

Population Condition

Hg True H, True
Correct Type |l

Accept Ho Conclusion Error

Conclusion
. Type | Correct
Ll 2 Error Conclusion
|
UV g2 2y2BH; Bbi m2-r2 K F2 X

U#VHABD i'm2-i?2 +QM+HMbBQM Bb HRX 2+i r?2M r2 “2D2+i
U+VHABb i m2-i?22 +QM+HmMbBQM Bb #+H3 X 2+i r?2M r2 ++2Ti
U/VHyBb 7 HbBWi m2V-r2 K F2 r’2mM r2 +H3aXi

X1t KTH2 M miQKQ#BH2 T°Q/m+i "2b2 “+? :"QmT /2p2HQT2/
bvbi2K /2bB;M2/iQ BM+ 2 b2 i?2 KBH2b@T2 @; HHQM " iBM; Q°

UV qBi? i?2 +m "2Mi KQ/2H Q#i BMBM; M p2 ;2 Q7 k9 KBH2b
TQi?2bBb i2bir b 7Q KmH i2/ b 7QHHQrbX

U#V h?2 Hi2 M iBp2HvTQi22bBM-/B+ i2b i? i i?2 "2b2 "+?2°b

HQQFBM: 7Q° i?72 +QM+HmMbBQM i? i i?2 TQT

iBQM K2 MKBH2b T2 ; HHQM rBi? i?2M2r7m2H BMD2+iBQM I
k9 X

U+WT2 A 2°°Q° +Q " 2bTQM/biQi?2 "2b2 “+22

i? ii?2 M2r bvbi2K BKT Qp2b i?2 KBH2b@T2 @: HH

24V 1?2 M i?72M2r bvbi2K Bb MQi Mv #2ii2 i? Mi?2 +m "2\
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U/NivT2 AA 2 Q" +Q " 2bTQM/biQi?2 2b2 " +7?2
i? ii?2 M2r bvbi2K Bb MQi Mv #2ii2  i? Mi?2 +m"
i2K U 24V r?2M i?2 M2r bvbi2K BKT Qp2b KBH2b@T2"

T2 7Q K M+2X

9XG2p2H Q7 aB;MBh®?MH2p2H Q7 bB;MB}+ M+2 Bb i?2 T Q# #BHB
hvT2 A2 °Q r?2M i?2 MmHH ?2vTQi?25Bh B i'm2 b M

U VLt KTH2 6Q  i?2 KBH2b@T2 @; HHQM * iBM; ?2vTQi?2bBb i2|

BHy : 24X amTTQb2i?2 MmMHH ?2vTQi?2ctBb BEbi?m2Blh M
X h?2H2p2HQ7bB;MB}+ M+2BhLi?27T Q# #3HBivQ7
r?2Mm X

U#V h?2 :"22F bvK#QHHT? V Bb mb2/iQ /2MQi2 i?2 H2p2H Q7 b

M/ +QKKQM +?QB¥2b 7Q" X
U+V AM T  i®iBF2 bQM "2bTQMbB#H2 7Q  i?2 ?2vTQi?2bBb i2bi b
bB:MB}+ M+2X "vHi2HRF2BMQOM B Q7

K FBM; hvT2 A2 "Q X

U/V A7i?22+QbiQ7K FBM; hvT2A2 "Q Bi
p Hm2b QZ T 272 "2/X

8X1?2 bB;:MB}+ M+2 i2bHIB+ iBQMb Q7 ?2vTQi?2bBb i2biBM; i? i QM
i22 hvT2 A2°Q "2+ HH2/ X

eX Hi?Qm;:? KQbi TTHB+ iBQMb Q7 ?2vTQi?2bBb i2biBM; +QMi QH
BM; hvT2 A 2 °Q - i?2v /Q MQi Hr vb +QMi"QH 7Q" i?2 T Q# ;
X

UV >2M+2- B7 r2 /2+BHg- IQRQ +MMQi /2i2 KBM2
r2z + M #2 rBi? i? i /12+BbBQMX "2+ mb2 Q7hBQ+B i2/
rBi? K FBM; hvT2 AA2 "Q r?2M +QM/m+iBM; bB;MB}+ M+2
mbm HHv 2+QKK2M/i? ir2mb2i?2hi i2K2MiBMbi2 /
Q7
U#V IbBM;i?2bi i2K2Mi 6lp@ MQiB2D222 "2+QKK2M/ iBQM iQ
X AM 2z2+i- #v MQi /B ' 2H{HV"? 2 +2TiBM;
bi iBbiB+B i Q7 K FBM; hvT2 AA 2 °Q X
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U+V g?2M2p2 i?2 T Q# #BHBiv Q7 K FBM;

hvT2 AA2 "Q ? b N\

S ;2 Nf9g
M/ +QMi"QHH2/-r2r BHHMQi K F2i?2bi iZ2dMMM+? + b2b-
QMHV IirQ +QM+HmbBQMb "2 TQLhBHM 2,

U/V Hi?Qm:? +QMi'QHHBM: 7Q"

X
Bi + M #2 /QM2X AM a2+iBQMb NXd M/ NX3 r2 rBHH BHHT
/12i2 " KBMBM;

hvT2 AA2 QG BM?vT-Qi?2bBb

M/ +QMi'QHHBM: i?2 T'Q# #BHBiv Q7 K FBM;
T QT2 +QMi'QHDb ? p2 #22M 2bi #HBL?2/ #FQ2i?@M 2?2 2Q -

+QM+HMbBQM + M #2 TT QT B i2X

"iERE B IRAARE
BERE
H,is true ERBERR —

/| H, is false
N
SN\ /77
B R=

-~
e

BE—RE BEINEN

H, is true
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NXj SOQTmH iBQM EMR M

PM2@i BH2/ h2bi

RX PM2@i BH2/i2bib #Qmi TQTmH iBQM K2 Mi F2 QM2 Q7 i?2 7

kX1t KTH2 h?2 62/2° Hh /2 *QKKBbbBQM U6h*V T2 BQ/B+ HHv +
bim/B2b /2bB;M2/iQ i2bii?2 +H BKbi? i K Mm7 +im 2 b K F2 #¢
6Q 2t KTH2-i?2H #2H QM H ;2 + M Q7 >BHHIQT *Qz22 bi i2b
JTOQMM/b Q7 +Qz22X h?2 6h* FMQrb i? i > BHHIQTOb T Q/m+iBQN
2t +iHv j TQmM/b Q7 +Qz22BM 2 +? + M- 2p2M B7 i?2 K2 M }HHE
mH iBQM Q7 HH + Mb }HH2/ Bh F B@KXM/Qr2p2+ MO WBHQM; b i?2
TQTmH iBQM K2 M }HHBM; r2B;?iBb i H2 bijTQmM/b T2 + M-
rBHH #2 T Qi2+i2/X h?mb-i?2 6h* BMi2 T 2ibi?2 H #2H BM7Q"
Q7 +Qz22 b +H BK #v >BHHIQT i? ii?2 TQTmH iBQM K2 M }HH
TOQMM/b T2 + MX q2rBHH b?Qr ?Qri?26h*+ M +?22+F >BHHIQTOI

X

U V2p2HQT i?2MmHH M/ Hi2 M iBp2X?ATQ?22bQ B i D i QN2 |
}JHHBM; r2B;?i Bb i H2 bij TQmM/b T2 + M- >BHHiQT&éb +H E

Ho : H,:
BX A7 i?2 b KTH2 /i BM/B4+ i2 i?7 i - MQ +iBQM
b?QmH/ #2 1 F2M ; BMbi >BHHIQTX
BBX A7 i?2 b KTH2 /i BM/B+ i2 -H,: < 3-Bb i m2X

+QM+HMbEQM Q7 M/ +? :2Q7 H #2H pBQH iBQM
SBHHIQT rQmH/ #2 DmbiB}2/X

BBBX amTTQb2n4B8&K¥ HRbQ77 +Qz22 Bb b2H2+i2/ M/i?2 b KT
 Bb+QKTmi2/ b M 2biBK i2 Q7 i?2 TQ XmA7 iBQM K2 M
P HM2 Q7 i?22b KIBR K2 M jTQOmM/b-i?2b KTH2 “2bmH]i
rBHH QM i?2 MmHH ?2vTQi?2bBbX
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U#¥T2+B7vBM; i?2 H2p2H Q7 bB;MB}+ M+2-

BX U 2+ HHV h?2 H2p2H Q7 bB;MB}+ M+2 Bb i?2 T Q# #BF
2°°Q" #v r?2Mo Bbi'm2 b M X
BBX A7i?2 Q7K FBM: hvT2A2 "Q Eb -
b?QmH/ #2 +?Qb2M 7Q  i?2 H2p2H Q7 bB;MB}
BBBX AM i?2 >BHHIQT *Qz22 bim/v- i?2 /B 2+iQ Q7 i?2 6h
K /2i?2 7QHHQIrBM: bi i2K2Mi, 6A7 i?2 +QKT Mv Bb K22iBI
B}+ iBQMb 3 A /Q MQir MiiQ i F2 +iBQM ; BMbi i?2KX
KrBHHBM: iQ 'BbF RW +? M+2 Q7 K FBM: bm+? M2 °Q"
iQ 6b bi i2K2Mi-r2 b2ii?2 H2p2H Q7 bB;MB}+ M+2 7Q" i?:
X
BpX h?mb-r2 Kmbi/2bB:Mi?2 2vTQi?2bBbi2bibQ i? ii?2 T C
r?2M=3 B®O1X

X "v/2p2HQTBM; i?2MmHH M/ Hiz MMBpPR2+B7vBM,;i7?2
7Q i?2i2bi-r2+ vQmii?2} biirQbi2Tb "2[mB 2/ B
2p2°'v ?2vTQi?2bBb i2biX g2 "2 MQr "2 /viQ T2 7Q K i?2 i?B'/ b
i2biBM;, [ i M/ +QKTmi2 i?2 p Hm2 Q7 r? i Bb + H
X

h2bi bi iBbiB+
RXlt KTH2 6Q i?2>BHHIQT *Qz22bim/v-T 2pBQmb6h*i2bibb?Qr
bi M/ "/ /2pB iBQM + M #2 DbmKBI? p Hm2Z2QI8X h?2b2
i2bib HbQ b?Qr i? i i?72 TQTmH iBQM Q7 }HHBM; r2B;?ib + M #
/IBbi'B#miBQMX

kX h?2 b KTHBM; /IBkiB#miBQM GBbi B#mi2/ rBi? FMQrM p Hm2
=0:18 M/ b KTH2 BB XQ 7

jX UBB;m 2 NXRV i?2 b KTHBM?2Bbi?RAVIMBIGIM? QT7Qi?2bBb Bb i m:
2[m HB#v I=3VX h?2Dbi M/ /2 BIQ;BYPR2MH#V X
h?2 b KTHBM: /Bbi'B#miBQM Q7

z= Bb bi M/ '/ MQ K H /Bbi'B#miBQM
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FIGURE 9.1  Sampling Distribution of x for the Hilltop Coffee Study When

the Null Hypothesis Is True as an Equality (u = 3)

Sampling distribution
of ¥

=l

9X p Hm2Q7 K2 Mbi? ii?2 pxHBrhZ Q7
#2HQr i?2 ?2vTQi?2bBx2/ p Hm2 Q7 i?2 K2 MX

8X h?2 HQr2 i BH <20 Bb X >2M+2-i?22 T Q# #BHBiv Q7 Q#i
p Hm2 @7i Bb i?°22 Q  KQ 2 bi M/ */2°Q s Bb yXyyRjX

eX h?2T Q# #BHBiv Q7 Q#x BMiBBW;] @ HKQ2Di M/ "/ 2 "Q b #2HQr
2vTQi?2bBx2/ TQTmMH=IBM KDy XyyRjX am+? "2bmHiBb
B7i?22 MmHH ?2vTQi?2bBb Bb i m2X

dX 6Q° ?2vTQi?2bBbi2bib #Qmi TQTRMQBWQM IK2- LB R?i22 bi ME
/ "IMQ K H> M/QKp B #H2 iQ /2i2  KBM2 x?2i?22"
i72 2vTQi?2bBx2/ ANHQM;Q7Q DmbiB7v "2D2+iBM; i?
2vTQi?2bBbX

3Xh2bi ai iBbiB+ 7Q° >vTQi?2bBb h2bib #Qmi SQEMBrNBQM J2 M

NX h?2 F2v [m2biBQM 7Q° HQ2 i BHK2bHiBEB2 i2bi bi #2biB+
#27Q°2 12 +?2QQ0b2 i \ hrQ TT Q +?2b, i72 TT Q +°?
M/ i?2 TT Q +2?X
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p@p Hm2 TT Q +7?

RE@p HmMP@p Hm2 Bb T Q# #BHBiv i? i T QuBI292 2pB/2M+2
T ' QpB/2/ #v i?2 X

UV hP@p Hm2 Bb mb2/iQ /2i HKBMRmA2 w2 X

U#V BM/B+ i2b i?2 p Hm2 Q7 i?2 i2hi hi iBbhiB+ Bb
;Bp2M i?2 bbmKTiZQM i? i X

Uu+V p@p Hm2b BM/B+ i2 ;B MHpiX

kX h?2 p Hm2 Q7 i?2 i2bi bi iBbiB+ Bph@yb A/MDX+QKTmi2 i?2

UV 6Q" i2bi- iP@p Hm2 Bb i?2 T Q# #BHBiv Q7 Q#i BM
7Q° i?2 i2bi bi iPLIB+ Q° i? Mi? i T°QpB/2/ #v
i?72 b KTH2X

U#V hQ +QKTp@D iRM2 7Q  i?2 HQr2 i BMQ2Ki B K222 mb2 i?2
bi M/ "/MQ K H/Bbi'B#miBQMiQ }M/i?2 BbC# 4#BHBivi? |
i?72 p Hm2 Q7 i?2 i2bi bi iBbiB+X

U+V 7i2 +QKTp@BMH n?2- r2 Kmbii?2M/2+B/2 ¢?2i?2 BiBb
iQ 2D2+ii?2 MmHH ?2vTQi?2bBbc br2 rBHH b?Qr-i?Bb /2+Bt
1?p@p HmM2 iQ i?72 H2p2H Q7 bB;MB}+ M+2X

ZM2DbIiBROMIX XXX XXXXXXXXXXX X XXKRKXKKROKK M X X X |

amTTQb2 i?2 b KTH2 Q7 je >BHHIQT +Qz22 + Mb=2:@®pB/2b b K
TOMM/lX 229 bK HH 2MQm;? iQ + mb2 mbQT R 2pi@d Hm?2
7Q 1?72 >BHHIQT *Qz22 HQr2 i BH i2biX

bQH,

"2+ mb2 i?Bb Bb HQr2 pi@pHH®RI Bb?R?2 "2 mM/2 i?2 bi M/
MQ K H+m p2 7Q piPMRMH®2 Q7 i?2 i2bi bi iBbiB+X

URRjI\@W-I\LLSV 62# m “v ky- kyks



*? TiZN >vTQi?2bBb h2bib S ;2 R9f9!

IbBM=2:92- =0:18- M =36-i?2p Hm2 Q7 i?2 izbi bi iBbiB+

Z =

p@p Hm2 X
UBB:m XNX8V/+Q "2bTQAM/bZEY M/ p@p HM@38X

FIGURE 9.2 p-Value for the Hilltop Coffee Study When x = 2.92

and z = -2.67

Sampling distribution
of ¥

=|

= 2.92/

Sampling distribution
x-3
.03

=|

iX h?B@®p HOWDBY BM/B+ i2b bK HH T Q# #3HBivQ7
Q¥=2:92U M/ i2bibi iBREBY Q7K HH2 r?2M b KTHBM; 7°QK T
HiBQM rBi? X
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9X hPBpP HM2/Q2b MQiT QpB/2Km+?2bmTTQ i7G i?2Mm==2vTQ
2MQm:? iQ + Mb2 Mp\iD?2DMBI2° /2T2M/b mT/AM i?22 i2biX

8X b MQi2/ T 2pBQmbHv-i?2 /B 2+iQ Q7 i?2 6h*6b i2biBM: T Q:"
0017Q  i?2 H2p2H Q7 bB;MB}+ M+2 K2 Mb i? ii?2 /B 2+ Q" Bb
T Q# #BHBIVWQF7 2D HpiBMM Bi Bb i'm2 £ M X

eX h?2 b KTH2 Q7 je +Qz22 + Mb BM i?2 >BHHi Ql@*QEB22bim/v "2
0:0038- r?B+? K2 Mb i? ii?2 Q7 Q#i BMBM; xp 242D Q7
H2bb r2@Bb i'm2 b M 2[m HEiv Kb

dX "2+ mb2 -2 X h?2°27Q°2-r2 }M/
iQ "2D2+i i?2 MMHH ?2vTQLi #2pBH Q7?2

bB;MB}+ M+2X

3X2D2+iBQM _mHR@QPBKMEQ™  H2p2H Q7 bBjMB}2D#2BQM mH?2
MmMbBMp@Rg Hm2 TT Q +? Bb,

NXIt KTH2 AMi?2 >BHHIQT p@z2 Bl i2d Q12X yyj3 "2bmHi2/ BM i?2 "
QHoX h?2 Q#bP@M2HM2 Q7 yXyyj3 K2 Mbi? HyZ®Q mvv p2HDra 2 iQ 7
X 6Q i?Bb 2 p@MHiIM2Bb HbhQ + HH2/
X

RyX .Bz2 '2Mi/2+BbBQMK F2'b K v2tT 2bb /Bz2 2Mi QTBMBQMb +
M/ K v +?2QQb? X

**BiB+ Hp Hm2 TT Q +7?

RX h?2 + BiB+ Hp Hm2Bbi?2p HmM2 Q7i?2i2bibi iBbiB+i? i +Q 2
BMi?2 HQr2 i BH Q7 i?2 Q7 i?2i2bibi iBbiB+X

kX h?2 + BiB+ Hp Hm2 Bb i?2Q7 i?2 i2bi bi iBbiB+i? irBHH "2bmH
"2D2+iBQM Q7 i?2 MmMHH ?2vTQi?2bBbX

iX 6Q° HQr2 i BH i2bi- i?2 + BiB+ Hp Hm? bZQ2kRiB KBM@
BM:; r?2i?2  i?2 p Hm2 Q7 i?2 iZki i iBDiBFQERD2+i i?2 MmHH
2vTQi?2bBbX
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9X1t KTH2 i?2 >BHHIQT *Qz22 2t KTH2X

UV AM iEMQrM + b2- i?2 b KTHBM; /Bbi'B#miBQMIK Q" i?2 i2b
/IBbiB#miBQMX h?2°'27Q°2-i?2 + BiB+ Hp H
Q7 i?2 i2bi bi iBbiB+i? i +Q "2bTQM/b iQ BIMi22Q¥Qr2"
i BH Q7 bi M/ '/ MQ K H/Bbi'B#¥miBQMX
U#V U6B;m 2 NXjV g2 IM/i? i T QpB/2b MO002BM7i?2
HQr2 i BH- X
U+V A7 i?2 b KTH2 "2bmHib BM p Hm2 Q7 i?2 i2bi bi iBbiB+ i?
iQ 233- 1?2 +Q "2bTp@\/Bivh2 rBHH #2 H2bb 0218 BM 2TBibH iQ
+ b2-r2 b?QmH{X2D2+i

FIGURE 9.3  Critical Value = —2.33 for the Hilltop Coffee Hypothesis Test

Sampling distribution of
_ ¥-Ho

z—
o/\ln

a =.01

z=-233 0

U/V >2M+2-7Q i?2 >BHHIQT *Qz22 bim/v i?Z + BiBg Hp Hm2
H2p2H Q7 bB;MB}+ M+2 Q7 yXyR Bb

2D M4iB7

U2V AM i?2 >BHHIQT *Qz232tMHTR2-i2bi bi iBEiB26BD
"2+ mb2 -r2+ M "2H32Mi/ +QM+HmM/2 i? i >BHHIQ]
*Qz22 BbY + MbX

8X 2D2+iBQM mH2 7Q° GQr2  h BH h2bi, *"BiBX H20+Hvh2 TT Q
'2M2° HBx2 i?2 "2D2+iBQM 'mH2 7Q  i?2 + BiB+ Hp Hm2 TT'Q
bB:MB}+ M+2X h?2 "2D2+iBQM "mH2 7Q° HQr2 i BH i2bi 7QHH

2D M4iB7
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r?2 2z Bb i?2 ci? iBbzi®Hm2i? i T°QpB/2b M "2 Q7
BM i?2 HQr2 i BH Q7 i?2 bi M/ "/ MQ K H /Bbi'B#miBQMX

amKK “v

RX hp@p Hm2 TT ' Q +? iQ ?vTQi?2bBb i2biBM; M/ i?2 + BiB+ H
Hr vb H2 /iQ "2D2+iBQM /2+BbBQMX

kX h?2 /p Mi ;2@DpiFMm2 TT Q +DEBPIiMmiZ2HHD mb
i?72 "2bmHib "2 Ui?2 Q#b2'p2/ H2p2H Q7 bB;MB}+ M+2VX

jX A7r2 mb2 i?2 + BiB+ Hp Hm2 TT Q +?-r2 QMHvV FMQr i? ii?2
X

9X g2+ Mmb2i?2b K2:2M2  H TT ' Q +2iQ +QN/Mh?2Mi2bi

bi iBziBb biBHH +QKTmi2/ mbBM; 2[m iBQM UNXRVY@mi- 7Q" N

p HM2 Bbi?2 T'Q# #BHBiv Q7 Q#i BMBM: p Hm2 7Q i?2i2bibi
i? i T°QpB/2/ #vi?2 b KTH2X

8X hQ +QKTm@pi™m2 7Q  i?2 mTT2 i BWHQEMi+BMi-?2r2 Kmbi mb2 i?2
bi M/ "/MQ K H/Bbi'B#miBQMiQ IMZBR T Q# #BEHBIVi? |
i?2p Hm2 Q7 i?2 i2bi bi iBbiB+X

eXQKTmi iBOM@®7HM2b 7Q° PM2@h BH2/ h2bib
UV *QKTmi2i?2p Hm2 Q7 i?2 i2bi bi iBbiB+ mbBM; 2[m iBQM U
Zy =

U#GQr2 i BHIRBM: i?2 bi M/ */ MQ'K H /Bbi'B#miBQM- +QKTmi

#BHBivziBb i72 p Hm2 Q7 i?2 i2bi bi iBbiB+ U
BM i?2 i BHVX

U+M T2 i BHIBBM;i?2bi M/ "/ MQ 'K H/Bbi'B#miBQM- +QKTmi2
Bivi?ziBb i?72p Hm2 Q7 i?2 i2bi bi iBbiB+ U
BM i?2 i BHVX
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hrQ@i BH2/ h2bi

RX h?2:2M2° H7Q' K 7Q " irQ@i BH2/i2bi #Qmi TQTmH iBQM K

kX1t KTH2 h?2 IXaX :QH7 bbQ+B iBQM Ula: V 2bi #HBb?2b "mH?
2°b Q7 ;QH7 2[mMBTK2Mi Kmbi K22i B7 i?2B" T Q/m+ib 2 iQ #2
la: 2p2MibX J t6HB;?2i AM+X mb2b ?B:?@i2+?MQHQ;v K Mm7
T'Q/m+2 ;QH7 # HHb rBi? K2 M /'BpBM; /Bbi M+2 Q7 kN8 v “/bX
i?72 T°Q+2bb ;2ib Qmi Q7 /DmbiK2Mi M/ T Q/m+2b ;QH7 # HHb rE
i M+2 /Bz2 '2Mi 7°QK kN8 v “/bX q?2M i?2 K2 M /Bbi M+2 7 HHDb #
+QKT Mv rQ "B2b #Qmi HQbBM; b H2b #2+ mb2 i?2 ;QH7 # HHD
/Bbi M+2 b /p2'iBb2/X q?2M i?2 K2 M /Bbi M+2 T bb2b kN8 v "/t
# HHb K v #2 "2D2+i2/ #vi?2la: 7Q  2t+22/BM;i?2 Qp2  HH /Bbi
+2"MBM; + v M/ QHHX J t6HB;?iob[m HBiv+QMi'QH T Q;  KE
b KTH2b Q7 8y ;QH7 # HHb iQ KQMBiQ  i?2 K Mm7 +im BM; T°Q
2vTQi?2bBb i2bi Bb +QM/m+i2/iQ /2i2°KBM2 r?2i?2" i?2 T Q+:
/IDmbiK2MiX

UV q2 #2:BM #v bbmKBM; i? i i?2 T'Q+2bb Bb 7mM+iBQMBM;
"QH7 # HHD #2BM: T°Q/m+2/ 2 p2 K2 M /Bbi M+2 Q7 kN8 v /|
2bi #HBDb?2b i?2 MmMHH ?2vTQi?2bBbX h?2 Hi2 M iBp2 ?2vT Qi
/Bbi M+2 Bb MQi 2[m HiQ kN8 v “/bX

U#V A7i?2b KXBDKZ M i? MKN8v /L Q"
i? MKkN8vV "/b-r2 rBlgK AMDRHEb + b2- +Q "2+iBp2 +iBQM rBH
iQ /Dmbii?2 K Mm7 +im"BM; T°'Q+2bbX

U+VXAD2b MQi /2pB i2 7°QK i?2 ?2vT QF7206 B2/ tKR: MIB}+ Mi
KQmMJ+BHH MQi #2 "2D2-i2/ M/rBHH #2i F2MiQ /Dmbii?2
K Mm7 +im BM; T°Q+2bbX

U/V h?2 [m HBiv +QMi QH $D:06 bl2 H22 H2p2H Q7 bB;MB}+ M+2 7
i2biX . i 7°QK T'2pBQmb i2bib +QM/m+i2/ r?2M i?2 T°Q+2bb
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BM /DmbiK2Mi b?Qr i? i i?2 TQTmH iBQM bi M/ */ /2pB iBQN
FMQrM rBi? p HmZ Q7X h?mb- rBi? b KTH250Bx22Q7
bi M/ /2 "QBOQ7

U2V "2+ mb2 i?2 b KTH2 bBx2 Bt H *:2 i22 HHQrb mb
iQ +QM+HM/2 i? i i?72 b KTHBM; #BWi#AB#MTBQMIQ 72/ #v
X

U7V UBB;m 2 NX9V i?2 b KTHBM /BX2i B#HBPMXQTQi?2bBb i2
rBi? 2vTQi?2bBx2/ TQTmHSBBNM K2 M Q7

FIGURE 9.4  Sampling Distribution of x for the MaxFlight Hypothesis Test

Sampling distribution
of X

=l

jX amTTQb2 i? i b KTH2 Q7 8y ;QH7 # HHb Bb b2H2+i2/ M/ i? i
x=2976 v /bX h?Bb b KTH2 K2 M T QpB/2b bmTTQ i 7Q  i?2 +QN
TQTmH iBQM K2 MBbH ;2 i? MKN&v /X Abi?Bbp Hm?2 Q7
kN8 iQ + mb2 mbHpQ i 222X y8 H2p2H Q7 bB;MB}+ M+2\

p@p Hm2 TT Q +7?

RX U 2+ H@Y iP®2 Bb T Q# #BHBivmb2/iQ /2i2 ' KBM2 r?2i?22" i?
b?QmH/ #2 "2D2+i2/X

kX 6Q° irQ@i BH2/i2bi-p Hm2b Q7 (72 iZbi A QRER+2pB/2M+2
- BMbii?2 MmHH ?2vTQi?2bBbX
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iX 6Q° irQ@i BH2p@piHm22Bb i?2 T Q# #BHBiv Q7 Q#i BMBM:
i2bi bi iBbiB- Q" i? i T°QpB/2/ #v i?2
b KTH2X

9X1t KTH2 i?2 J t6HB;?i ?2vTQi?2bBb i2bi 2t KTH2X

UVQKTmMIi2i?2p Hm2 Q7 i?2Q 6DbiiBRMENE+ b2-i?22 i2bibi iBbiB
zBb bi M/ "/MQ'K H > M/QKp "B #H2X IbBW¥=2[6-iBQM UNX
i72 p Hm2 Q7 i?2 i2bi bi iBbiB+ Bb

Z=

U#YVQKTmi2pi@d KneBM/ i?2 T Q# #BHBiv Q7 Q#i BMBM; p Hm:
bi iBbiB+ X *H2 "Hvp Hm2b Q7
"2 iH2 bi b mMHBF2HVX

U+V "mi- #2+ mb2 i?Bb Bl i2bi-p Hm2b Q7 *2 HbQ
i H2 bi b MMHBF2HvV bi?2p Hm2 Q7 i?2 i2bi bi iBbiB+ T Qp
U/V UBB:m 2 NX8V ip@pr®@fBHZ/ X

Uu2vVv "2+ mb2i?2MQ'K H+m p2Bb ktvKKZi'B+-X h?mb-i?2
mTT2 i BHP(2 BI8)= X

FIGURE 9.5 p-Value for the MaxFlight Hypothesis Test

P(z = —1.53) = .0630 P(z = 1.53) = .0630

0

p-value = 2(.0630) = .1260

U7V Ip@p Hm2 7Q 1?2 J t6HB;?iirQ@i BH2/ ?vTQi?2bBb i2bi Bl

p@p Hm2 X
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U;V gqBi? H2p2H Q7 bBsM@++rM+2 Q7 #2+ mb2i?2
X "2+ mb2i?2 MmHH ?2vTQi?2bBb Bb MQi ~
+iBQM rBHH #2 i F2M iQ /Dmbii?2 J t6HB;?i K Mm7 +im BM

8XQKTmi iBQM@W7HM2b 7Q° hrQ@h BH2/ h2bib

UV *QKTmi2i?2p Hm2 Q7 i?2 i2bi bi iBbiB+ mbBM; 2[m iBQM U

U#V A7 i?2 p Hm2 Q7 i?2 i2bi bi iBbiB+Bb@MnPi2 i?72 T Q# @
#BHBIiwziBDbi 172p HM2 Q71?2 i2bi bi iBbiB+ L
mTT2 i BH "2 VX

U+V A7 i?2 p Hm2 Q7 i?2 i2bi bi iBbiB+-E4QKMm22 i?2 T Q#@
#BHBivziBh i?2 p Hm2 Q7 i?2 i2bi bi iBbiB+ L
HQr2' i BH "2 VX

U/V .Qm#H2i?2 T°Q# #BHBivUQ i BH "2 V 7 QK@p2AMZEY Q U

**BiB+ Hp Hm2 TT Q +?

RX U6B;m 2 NXeV i?2 + ' BiB+ Hp Hm2b 7Q i?2 i2bi rBHH Q++m  E
i BHb Q7 i?2bi M/ "/MQ 'K H/Bbi'B#miBQMX qB005Hi2R2H Q7 bB;
"2 BM2 +?2i BH+Q 2bTQM/BM; iQi?2 -+ EIB+ H p HM2b Bb

FIGURE 9.6  Ciritical Values for the MaxFlight Hypothesis Test

Area = .025 Area = .025
- z
-1.96 0 1.96
Reject Hy | | Reject Hy

kX h?2+ " BiB+ Hp Hm2b 7Q i?2i2biki iBbiBW 2 X
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X h?2irQ@i BH2/ "2D2+iBQM mH2 Bb

9X "2+ mb2 i?2 p Hm2 Q7 i?2 i2bi bi iBbiB+ 7Q= 1%53-Ji?@HB;?i bim
bi iBbiB+ H2pB/2M+2 rBHH MQi T2 'KBimbiQ "2D2+ii?2 MmHH *
Q7 bB;MB}+ M+2X
amKK 'v M/ S +iB+ H /pB+2

RX amKK v Q7 i?2 2vTQi?2bBb i2biBM; T'Q+2/m 2b #Qmi TQTm
FMQrM + b2X LQIiRG 2?2 2vTQi?2bBx2/p HmM2 Q7 i?2 TQTmH iBQI

TABLE 9.2  Summary of Hypothesis Tests About a Population Mean: o Known Case

Lower Tail Test Upper Tail Test Two-Tailed Test
T Hol = o Hol b= 1o Hol b= Ko
yp Hyw <o Hy: > po H,: e # po
X - X - X -
Test Statistic z=="10 =l e
a/Vn a/Vn a/Vn
Rejection Rule: Reject H, if Reject H, if Reject Hy if
p-Value Approach p-value = a p-value = a p-value = a
Rejection Rule: Reject Hy if Reject Hy if Reject H, if
Critical Value z=-z, ZE=F 8 zZ=-2,,
Approach orifz=z,,

kXai2Th Q7 >VvTQi?2bBb h2biBM;

ai2T RX .2p2HQT i?2 MmHH M/ Hi2 "M iBp¥RvTQi?2b2b U
ai2T kX aT2+B7vi?2 H2p2H Q7\Wb8;MB}+ M+2 U

ai2T jX *QHH2+ii?2 b KTH2/ i U V M/ +QKTmi2i?2p Hm2 Q7
i?2 i2bi bi iBbiR+ 4 VX

p@p Hm2 TT Q +?
ai2T 9X Ib2i?2p HM2 Q7 i?2 i2bibi iB@BHM2XQKTmMIi2 i?2
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ai2T 8X _BpPBFii?? X

ai2T eX AMi2 T 2ii?2 BMi?2 +QMi2ti Q7 i?2 TTHB+ iBQI

**BiB+ Ho Hm2 TT Q +?

ai2T 9X |b® /2i2 "' KBM2 i?2 + BiB+ HQp Hm2 Vv M/ i?2 2D2+iBQM
"mH2X

ai2T 8X |b2i?2p Hm2 Q7 i?2 i2bi bi iBbiB+ M/ i?2 2D2+iBQM mH
iQ 2D Xi
ai2T eX AMi2 T 2ii?2 bi iBbiB+ H+QM+HmMbBQM BM i?2 +QMi2ti Q

jX S +iB+ H /pB+2 #Qmii?2 b KTH2 bBx2 7Q" ?2vTQi?2bBb i2bib
r2 T°QpB/2/ #Qmii?2 b KTH2 bBx2 7Q  BMi2'p H 2biBK iBQM BN

UV AM KQbi TTHB+ iBQMb- b KTHDbR{QZ r?2M mbBM; i??2
2vTQi?2bBb i2biBM: T°Q+2/m 2 /2b+ B#2/ BM i?Bb b2+iBQM)

U#V A7 i?2 TQTm™ iBQM BRbi'B#mi2/- i?2 ?2vTQi?2bBb i2biBM;
Im 2 i? ir2/2b+ B#2/ BbM/ + M #2 mb2/ 7Q° Mv b KTH2 bBx?2

U+V A7i?22TQTmH iBQMBbMQiMQ K HHV /3bi'B#mi2/ #miBb i
b KTH2 bBx2b + M #2 2tT2+i2/iQ T°QpB/2 ++2Ti #H2"

_2H iBQMb?BT "2ir22M AMi2 p H 1biBK iBQM M/ >vTQi’
BM:

RX U 2+ HH-*? Ti2 ' BMGOMi®Db@-i® +QM}/2M+2 BMi2 p H 2biBK
Q7 TQTmH iBQM K2 M Bb ;Bp2M #v

X Z/zp—ﬁi
KX U 2+ HH-*? Ti2 " NV irQ@i BH2/ ?vTQi?2bBb i2bi #Qmi TQT
Ho: = 0 Ha: 6 0

r?2° 2 Bbi?2?2vTQi?2bBx2/ p Hm2 7Q  i?2 TQTmH iBQM K2 MX
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iX *QMbi m¥ @M ;)W +QM}/2M+2BMi2°p H7Q i?2TQTmH iBOQM K2

Q7 i?2 +QM}/2M+2 BMi2 p Hb ;2M27iZ2Z2 TQTmH iBQM K2 M M/
Q7 i?2 +QM}/2M+2 BMi2 p H73 ;2M2° iZ2f?22 TQTm@

HiBQM K2 MX

9X A7 r2 RD2?RiIM2p2° i?2 +QM}/2M+2 BMi2 p H-/©2bBWEIi #Q Mi B
"2D2+KHBMR22M Bi Bb i=mVUBi? T Q# #BHBiv

8X _2+ HHBDIi?2 T Q# #BHBiv Q7 2D2+iBM; i?2 MmHH ?2vTQi?2beE

eX aQ +QMbi'm+iBM; +QM}/2M+2 BMi2'p HHMI?2M2p2B M ;
i?2 BMi2'p H/Q2b MBbrQMi BM iQ +QM/m+iBM;
2vTQi?2bBb i2bi rBb?i?2 H2p2H Q7 bB;MB}+ M+2X

dX *QM}/2M+2 AMi2 p H TT'Q +?iQ h2biBM; >vTQi?2bBb Q7 i?
Ho: = 0 Ha: 6 0

UV a2H2+i bBKTH2  M/QK b KTH2 7°QK i?2 TQTmH iBQM M/
b KTH2 KQi®/2p2HQT i?2 +QM}/2M+2 BMi2 p H7QX i?2 TQTm

X lep_ﬁ

U#V A7i?22 +QM}/2M+2BMi2 p H+QMi BMb i22 QWIQii ?2D B2/ p F
HoX Pi?2 rBb2Hy2D2+i

3X LQi2i? ii?Bb/Bb+mbbBQM M/ 2t KTH2 T2 i BMiQirQ@i BH2/ "
TQTmH iBQM K2 MX >Qr2p2°-i?2b K2 +QM}/2M+2 BMi2 p H M/
i2biBM; "2H iBQMb?BT 2tBbib 7Q  Qi?2  TQTmH iBQM T * K2i2 'k

NX h?2 "2H iBQMb?BT + M HbQ #2 2ti2M/2/iQ QM2@i BH2/i2bib
i2°bX .QBM:bQ-2Qr2p2 - "2[mB 2bi?2/Z2p2HQTK2Mi G7 -
r?B+? 2 "2HvVv mMb2/ BM T +iB+2X

ZM2DIBROMX X XXX XXX XXXXXXX XX XXKRKRKRKROPEKK M X X X |
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h?2 J t6HB;?i ?2vTQi?2bBb i2bii F2bi?2 7TQHHQrBM; 7Q K,
Ho: =295, H,: 6295

*QM/m+iBM; i?2 J t6HB:;?i 2vTQi?2bBb i2bi rBi? =HDF2H Q7 bB;I
mMbBM; i?2 +QM}/2M+2 BMi2 ' p H TT Q +?2X

bQH,
q2 b KTH2/ "QH7 # HHb M/ 7QmM/ b KTH2 K2 M /Bb
Vv /bX 2+ HHi? ii?2TQTmH iBQMbi M/ '//2pB iB
5

h?®5W +QM}/2M+2 BMi2 p H 2biBK i2 Q7 i?2 TQTmH iBQM K2

12
2976 1:96p—
%5
2976 33 or (2943;3009):

qBi? N8W +QM}/2M+2- i?2 K2 M /Bbi M+2 7Q  i?2 TQTmH iB
#2ir22M kN9Xj M/ jyyXN v “/bX

"2+ mb2i?2 BMi2 'p H+QMi BMb i?2 2vTQi?2bBx2/p Hm2 7Q"
0 =295- 1?22 2vTQi?2bBb i2biBM; +QM+HmMbBQM Bg: i? i i?2 Mn
=295- + MMQi #2 2D2+i2/X

NX9 SQTmH iBQMIMFMQrM

RX hQ +QM/m+i ?vTQi?2bBb i2bi #Qmi TQMMEFNROM KDM 7Q°
i?72 b KTH2 K2 MBb mb2/ b M 2biBK i2MJ7?22 b KTH2 bi M/ */
/2pB iBQM Bb mb2/ b M 2biBK i2 Q7
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kX U 2+ HHV 6QIQP + b2-i?2 b KTHBM: /Bbi'B#miBQM Q7 i?2 i2k
/Bbi'B#miBQMMBMFEM®R2M + b2- 2Qr2p2°-i?2 b KT}

/Bbi'B#miBQM Q7 i?2 i2bi bi iBLiB+ 7QH&EBI? IBDHB:?2iHV KQ 2
p "B #BHBiv #2+ mb2i?2 b KTH2 Bb mb2/iQ /2W2XQT 2biBK i2b

iXh2bi ai iBbiB+ 7Q"  >vTQi?2bBb h2bib #Qmi SQWEMQBMM J2 M,
i72 i2bi bi iBhiBABDIDB#miBIQN rBi22b Q7 7°22/QK,

(9:2)

9X h?2Bbi'B#miBQM Bb # b2/ QM M bbmKTiBRQI i@QK ir?B +?
rz "2b KTHBM; ? b /IBbi"B#miBQMX >Qr2p2 - "2b2 "+? b?Qrb
bbmKTiBQM + M #2 "2H t2/ +QMbB/2" #Hv r?2M i?2 b XXTH2 bBx?2

PM2@i BH2/ h2bi

RX1lt KTH2 #mbBM2bb i p2H K ; xBM2 r Mib iQ +H bbB7v i> Mb i
TQ ib ++Q /BM;iQi?2K2 M  iBM;7Q i?2TQTmH iBQM Q7 #mbE
b+ H2 rBi? HQr b+Q 2 Q7y M/ ?B;?b+Q 2 Q7 Ry rBHH #2 mb.

TQTmH iBQM K2 M " iBM; ;2 i2 i? MdrBHH #2 /2bB;M i2/ b b
TQ ibX h?2 K ; xBM2 bi zbm ' p2v2/ b KTH2 Q7 ey #mbBM2bb i g
iQ Q#i BM i?2 " iBM;b/ i X h?2 b KTH27Q  GQM/QMdb >2 i? Qr
b KTH2 K2 M " XBWM25Q ™M/ b KTH2 bi M/ "/ /2B 1:B5QM .Q7
i?72/ 1 BM/B+ i2i? i>2 i?2 Qrb?QmH/ #2/2bB;M i2/ b bmT2 BQ

UV g2r MiiQ /2p2HQT 2vTQi?2bBb i2bi 7Q  r?B4? i?2 /2+B|
rBHH H2 /iQ i?2 +QM+HmMbBQM i? i i?2 TQTmH iBQM K2 M
B'TQiBb:'2 i2 i? MdX

U#V h?2 MmHH M/ Hi2 M iBp2 ?2vTQi?2b2b 7Q  i?Bb mTT2 i Bl

U+V I1b20:05- rBiX?=7:25- (=7-s=1:052- Mii=60-i?2 p Hm2 Q7 i?2
i2bi bi iBbiB+,
t =
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U/V h?2b KTHBM; /Bbi? B#miBGM Q7 [2:°22b Q7 7°22/QKX
"2+ mb2 i?2i2bi Bb M mTTRA@ipBHM2iBb 72 -i? i Bb-
i?22mTT2 i BH "2 +Q "2bTQM/BM;iQi?2p Hm2 Q7 i?2 i2bi |

U2V Uh #H2 Kk BM TTeMYBIt B nPiBQM rBi? 8N /2:°22b Q7 7 22/QK
i72 7TQHHQrBM; BM7Q K iBQMX

"2 BMITT2] Xy yXRy yXy8 yXyk8 yXyR yXyy8
t@o Hm& UBNYyX393 RXkNe RXedR kXyyR kXjNR kXee
BX g2 b22+2:84 Bb #2ir22M X h?2p Hm2b BM i?2 6
"2 BMITT2 h BHO Qrbp@miHmMZEmbi#2 H2bb i? M
M/ ;72 02 1?2 M X
BBX qBi? H2p2H Q7 bBOMB-}#?BbT K A#2K2Mi Bb HH r2 M22,
FMQriQK F2i?2/2+BbBQMiQ 2D2+ii?2 MmHH ?2vTQi?2bl|
>2 i?°Qrb?QmH/ #2 +H bbB}2/ b bmT2'BQ b2 'pB+2 BT

U7V UlbBM; bt@G7iB84 ZVQpB/2b i?2 mg@p HMH Q7 7Q°
i?72>2 1?2 Qr B'TQ i?2vTQi?2b2b i2HiX qB4i?2 "2D2+ii?2
MmHH ?2vTQi?2bBb M/ +QM+HM/2i? i >2 i? " Qr b?QmH/ #2 +H
b2 ' pB+2 B TQ' iX

U;V h?2 + BiB+ Hp Hm2 +Q 2bTGN/BMVBM Q@?2MmTZ 207 BH Q7
i /Bbi ' B#miBQM rBi? 8N /2;°22b Q7 7 Z22/QK Bb

U?V h?2 2D2+iBQM "mH2 mbBM; i?2 + BiBHoHB@ HEV2ZXTT Q +? B
"2+ mb?2 ‘Ho Bb "2D2+i2/X >2 i? Qr b?QmH/ #2 +H
b bmT2'BQ b2 pB+2 B 'TQ iX

hrQ@i BH2/ h2bi

RXLt KTH2 *QMbB/2"i?2 ?2vTQi?2bBb i2biBM; bBim iBQM 7 +BM; >
T MvK Mm7 +im 2b M/ /Bbi'B#mi2b Bib T'Q/m+ibi?2 " Qm;? KQ" 2
H2ibX AM TH MMBM:; T°Q/m+iBQM H2p2Hb 7Q" i?2 +QKBM: rBA\
/2+B/2 2Qr K Mv mMBib Q7 2 +?2 T°Q/m+i iQ T°Q/m+2 T°BQ" iQ |
/2K M/ ii?2 "2i BH H2p2HX 6Q  i?Bb v2 6b KQbi BKTQ i Mi M
K "F2iBM: /B 2+iQ  Bb 2tT2+iBM; /2K M/ iQ p2  :29y mMBib T2°
iQ K FBM: i?2}M HT Q/m+iBQM /2+BbBQM # b2/ mTQM i?Bb 2bi
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iQ bm p2v b KTH2 Q7 k8 2i BH2'b BM Q /2" iQ /2p2HQT KQ 2 E
/2K M/ 7Q" i?2 M2r T°Q/m+iX 1 +? “2i BH2 r b T°QpB/2/ rBi? BN\
i?7272 im2bQ7i?2M2riQv HQM; rBi?i?2 +Qbi M/i?2bm;;2bi2/
2 +?2 "2i BH2 r b bF2/iQ bT2+B7v M MiB+BT iZ2MQIBM[m MiBi
i?72 TQTmH iBQM K2 M Q /2" [m MiBiv T2 “2i BHQmiH2i-i?2 b K
iQ +QM/m+ii?2 7QHHQIBM; irQ@i BH2/ 2vTQi?2bBb i2bi,

U VHY+ MMQIi #2 "2D2+i2/- >QHB/ v rBHH +QMiBMm2 Bib T Q/m
QM i?2 K "F2iBM; /B 2+iQ 6b 2biBK i2i? ii?22 TQTmH iBQM K
T2 "2i BH QmiH2i40BriiM B4 D X

U#VHABb "2D2+i2/- >QHB/ v rBHH BKK2/B i2Hv "22p Hm i2 Bib
i?72 T Q/m+iX

U+V irQ@i BH2/ ?2vTQi?2bBb i2bi Bb mb2/ #2+ mb2 >QHB/ v r
T Q/m+iBQM TH M B7i?2 TQTmH iBQM K2 M [m MiBiv T2  "2i
MiB+BT i2/Q ;"2 i2 i? M MiB+BT i2/X

U/V "2+ mb2 MQ ?BbiQ B+ H/i "2 p BH #H2 UBi6b M2r T Q/
K2 M M/i?2 TQTmH iBQM bi M/ *//2pB iBQM Kmbi #Qi? #2 2

7°QKi?2b KTH2 / i X

U2V h?2 b KTH2 Q7 k8 “2i BH2 bxE3I@BMN/ K2MVI Q7/2pB @
iBQM 0I1:79 mMMBib X

U7¥?Q+F QM i?2 7Q K Q7 i?22 TQTWK QN BB bQ ;B AMQBQM b KTH
/i b?Qr2/ MQ 2pB/2M+2 Q7 bF2rM2bb Q° Mv 2ti'2K2 QmiHB
+QM+HM/2/i? i i?2 mb2 Q7 i?2 rBiRel=24/2:"22b Q7
7°22/QKrb TT QT B i2X

U;V IbBM; 2[m iBOQMUNMNKYFBIS5=11:79- Mid=25-i?2 p Hm2
Q71?2 i2bi bi iBbiB+ Bb

t=

U2V h?2/Bbi B#miBQM i #H2 QMH u -pQHvhi 20Mb" 2 @ tnBB B [ B2@
#miBQM BT - ?2Qr2p2 -i?2mTT2 i BH "2 Bbi?2
b K2 bi?2HQr2 i BH "2 i X
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UBV Uh #H2 k BM TT2M/Bt "V

"2 BMITT2] axky yXRy yXy8 yXyk8 yXyR yXyy8
i@o Hm& Wk9yX38d RXjR3 RXdRR kXye9 kX9Nk kXdN
UDV q2 b22=52:10 Bb #2ir22M X 6°QK i?2 6 "2 BM

ITT2 h BHO Qr-r2b22i? ii?2 "2 BM322MmBIOT22irBHM |
X

UFV q?2M r2 /Qm#H2 i?2b2 KQmMip@ p2Hm22 KMmbi%2 #2ir22M
M/ X gBi? H2p2H Q7 bB;MBY5-M2MQT
FMQr i? ip@p Hm2 Bb ;2 R hi?Z2MHQR2MMQi #2 “2D2+i2/X
am{+B2Mi 2pB/2M+2 Bb MQi p BH #H2 iQ +QM+Hm/2i? i >QH
T Q/m+iBQM TH M 7Q  i?2 +QKBM; b2 bQMX

UHV UaQ7irp@y mMM2 Q#i BM2/ B¥% qBi? H2p2H Q7 bB;MB}+ M+
=0:05-r2 + MMQiHB2+inB&2> 0:05X

UKV qBF0:05 M/ i22Bbi B#miBQMTrBi? k9/2; 22h Q77 22iQK-
M/ "2i?2+°BiB+ Hp Hm2b 7Q  i?2irQ@i BH2/ i
D2+iBQM "mH2 mbBM; i?2 i2bi bi iBbiB+ Bb

X

UMV " b2/ QM i?2 i2bi=b»1liBbHB+ MMQi #2 “2D2+i2/X h?Bb “2b
BM/B+ i2bi? i >QHB/ v b?QmH/ +QMiBMm2 Bib T°Q/m+iBQM T
b2 bQM # b2/ QM i?2 2tT2+i iBQM i? |

amKK 'v M/ S +iB+ H /pB+2

RX Uh #H2 NXjV bmKK v Q7 i?2 2vTQi?2bBb i2biBM; T Q+2/m" 2
K2 M7Q imMFMQrM + b2X
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TABLE 9.3  Summary of Hypothesis Tests About a Population Mean: o Unknown Case

Lower Tail Test Upper Tail Test Two-Tailed Test
Ho: = po Ho: = po Ho: = po
R Hy: i < o Hy: > o H,: e # g
L. t:"_ﬁo tzx_#n tzx_#o
Test Statistic s/Vn s/Vn s/Vn
Rejection Rule: Reject H if Reject H, if Reject H, if
p-Value Approach p-value = a p-value = & p-value = a
Rejection Rule: Reject H, if Reject Hy if Reject Hy if
Critical Value t=-t, t=t, t=—t,
Approach orift=t,,

kX h?2 TTHB+ #BHBivQ7i?2?2vTQi?2bBbi2biBM; T Q+2/m 2b Q7
i?2 #2BM:b KTH2/7 QK M/i?2 X

NX8 SQTmH iBQM S'QTQ iBQM

RX IbBMQ /2MQi2 i?2 2vTQi?2bBx2/p Hm2 7Q " i?2 TQTmH iBQM T
70 Kb 7Q° ?vTQi?2bBb i2bi #Qmi TQTmH iBOQOM T ' QTQ iBQM,

kX >vTQi?2bBb i2bib #Qmi TQTmH iBQM T°QTQ iBQM "2 # b2/
#2ir22M i?2b KTH2 T'QTQMIBOM?2vTQi?2bBx2/ TQTmH iBQM T Q
X

iX h?2 Q@F- i?2 TQBMi 2biBK iQ Q7 i?2 TQTmH iBQ
2i20- Bb i?2 # bBb 7Q  /2p2HQTBM: i?2 i2bi bi iBbiB+X
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9X q?2M i?2 MmHH ?2vTQi?2bBb Bbi'm2 b M 2[m2HBiMbi?22tT 2 +i
2vTQi?2bBxpdpiMmBL- X h?22 bi M/ “/ 2p B Bp2M #v

8X U 2+ HH-*? Ti2 dVr2h E/i? MB7 -i?2 b KTHBM;
/Bbi"B#miBOM ®Z TT QtBK i2/#v  /Bbi B#miBQMX IM/2  i?2b:
+QM/BiBQMb- r?B+? mbm HHv TTHv BM T +iB+2-i?2 [m MiBiv

z= (9:3)
2 b bi M/ /MQ'K HT Q# #BHBiv /Bbi'B#miBQMX

eXh2bi ai iBbiB+ 7Q ° >vTQi?2bBb h2bib #Qmi SQTmH iBQM S QT
qBi? ~i?2bi M/ “/MQ'K H > M/DRBIpi?R b2
bi iBbiB+ mb2/iQ +QM/m+i ?2vTQi?2bBb i2bib #Qmi TQTmH iBC

Z=

dX1t KTH2 USBM2 **22F :QH7 +Qm b2 2t KTH2VX Pp2 i?2 T biv2
i SBM2 *"22F r2 2 rQK2MX AM M 2zQ iiQBM+'2 b2i?2 T QTQ iE
SBM2 *22F BKTH2K2Mi2/ bT2+B H T'QKQiBQM /2bB:M2/ iQ i
PM2 KQMi? 7i2  i?2 T'QKQiBQM r b BKTH2K2Mi2/- i?2 +Qm b2
bi iBbiB+ H bim/viQ /2i2 ' KBM2 r?2i?2  i?2 T'QTQ iBQM Q7 rQ
**22F ? | BM+'2 b2/X

UV "2+ mb2i?2 Q#D2+iBp2 Q7 i?2 bim/v Bb iQ /2i2 KBM2 r?2i?
rQK2M :QH72 b BM+ 2 b2/- M mTT2 i BH i2BbrEi?P Q@
T B i2,

U#VHA7+ M #2 “2D2+i2/- i?2 i2bi "2bmHib rBHH ;Bp2 bi iBbiB+
+QM+HMbBQM i? i i?2 T'QTQ iBQM Q7 rQK2M ;QH72 b BM+
rb#2M2}+B HX
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U+V h?2 +Qm b2 KM ;2 bT2+B}2/i? i H2p2H Q7 BHBR;MB}+ M+.
mb2/ BM + “~“vBM; Qmi i?Bb ?vTQi?2bBb i2biX

U/V h?2 M2ti bi2T Q7 i?2 ?2vTQi?2bBb i2biBM; T°'Q+2/m 2 Bb iQ
+QKTmi2i?2p Hm2 Q7 M TT QT B i2i2bibi iBbiB+X amTTC(C
Q7=400 TH v2'br b b2H2+i2¢=100/Q7 i?2 TH v2'br2°2 rQK2MX
h?2 T"QTQ'iBQM Q7 rQK2M :QH72°b BM i?2 b KTH2 Bb

IbBM; 2[m iBQM UNX9V-i?2p Hm2 Q7 i?2 i2bi bi iBbiB+ Bb

Z =

U2N?DP@p Hm2 TXT Q +7?
BX p2@p Hm2Bbi?2 T Q@#BHBHBILi?P?IiMQ 2Z2[m HiQX
-i?72@p HM27Q i?2SBM2* 22Fi28iEb

BBX U6B;m 2 NXdV _2+ HHi? ii?2+Qm b2K M ;2" bT2+B}2/
Q7 = 0:05X ;Bp2b bm{+B2Mi bi iBbiB+
2pB/2M+2 i@, 2iID022iyXy8 H2p2H Q7 bB;MB}+ M+2X

BBBX h?2 i2bi T'QpB/2b bi iBbiB+ HbmTTQ i 7Q  i?2 +QM+
T QKQIiBQM BM+'2 b2/ i?2 T QTQ iBQM Q7 rQK2M TH v2"
;QH7 +Qm b2X

FIGURE 9.7  Calculation of the p-Value for the Pine Creek Hypothesis Test

Area = .9938

p-value = P(z = 2.50) =.0062

Z
25

U7W?2 + BiB+ Hp HXNh7RTEOB#®+ Hp HM2 +Q "2bTQM/BM:iQ M
BM i?2 mTT2 i BH Q7 MQ K H T Q# #BHBiv /BbX B#miBQM
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h?mb- i?2 "2D2+iBQM mH2 mbBM; i?2 + BiB+Hd B7/Hm2 TT
X "2+ mhb?2 -Ho Bb "2D2+i2/X
U;V hy@p Hm2 TT Q +? T QpB/2b KQ 2BMy G8o@B-QMX gBi?
MMHH?2vTQi?2bBbrQmH/ #2 "2D2+i2/7Q° MV H2pZH Q7 bB;MI
X

amKK v

RX h?2T°Q+2/m 2mb2/iQ +QM/m+i ?2vTQi?2LEBLi2bi #Qmi
BbbBKBH iQi?2T Q+2/m 2mb2/iQ+QM/m+’ 2vTQi7T2bEX i2bi

kX Hi?Qm:? r2 QMHv BHHmbi  i2/ ?2QriQ +QM/m+i ?vTQi?2bBb i:
T'QTQ iBQM 7Q° M mTT2 i BHi2bi- bBKBH T Q+2/ri 2b + M #:
M/ X

jX Uh #H2 NX9V DbmKK v Q7 i?2 ?2vTQi?2bBb i2bib #Qmi TQTm}t
bbmK2 i i5 Mh(lep) 5ci?mbi?? T Q# #BHBiv /Bbi ' B#miBC(
+ M #2 mb2/iQ TT QtBK i2i?2 b KTHEM; /Bbi' B#miBQM Q7

TABLE 9.4  Summary of Hypothesis Tests About a Population Proportion

Lower Tail Test Upper Tail Test Two-Tailed Test
Ho: p = pg Ho: P = Py Ho: P = Py
Hypotheses ¢ 2
i Hip<po H:p>po H:p # po
,__ PP L PP L, PP
Test Statistic PoT — Po) po(T = Py Pol1 — Po)
n n n
Rejection Rule: Reject H, if Reject H, if Reject H, if
p-Value Approach p-value = & p-value = & p-value = a
Rejection Rule: Reject H, if Reject H, if Reject H, if
Critical Value z= -z, z=z, z=-z,,
Approach orifz=z,,
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NXe >vTQi?2bBb h2biBM; M/ .2+BbBQM J FBN

RX h?2 ?2vTQi?2bBb i2biBM; TTHB+ iBGME "2 +Q2MbE/2°2/ b

UV 7Q KmH i2i?2 MmHH M/ HiBgM.,Bp2 ?2vTQi?2b2b-

U#V bT2+B7v i?2 H2p2HX7 bB;MB}+ M+2-

U+V b2H2+i thr KT, K2- ;X,gX

U/V +QKTmi2 i?2 p Hm2 Q7T(9)2bi bi iBbiB+-

U2V +QKTmi2 i?2 p@mHB2X/

U7V +QKTp®@ p?B@mXiQ

U;V+QM+HmMH® MD22+H "2 i?2 "2bmHip@pB;MBR+QMI B @
rBb2-r2 K /2i?2 +QM+HmMbBBAMO/Q MQi 2D2+i

kX qBi? bB:MB}+ M+2 i2bi-r2 +QMi"QH i?2 T Q# #BHBiv Q7 K FBI
MQii?2 hvT2 AA2 "Q X h?mb-r2 "2+QKK2zM/2/i?2 +3M+HmMbBQM
S 22707 M #2+ mb2i?2 H ii2  Tmib m®7 K FBM; i?2
hvT2 AA 2°°Q° Q7H+H2ZIMBEM Bb 7 Hb2X

X gqBi?i?2+QM+HmMbBQH-&/ PRI iBDIBH H2pB/2M+2 Bb +QMbhR/Z
M/ Bb mbm HHv M BM/E+ IBEQM IiQ MMiBH 7m i?2" "2
b2 "+?2 M/ i2biBM; + M #2 mM/2 i F2MX

9X A7 i?22 Tm TQb2 Q7 ?vTQ ?2bBb i2bi BIP2M, Bb i"m2 M/
r?2M, Bb i'm2-i?2 /2+BbBQM K F2 K vr MiiQ-
bQK2 + b2b #2 7Q +2/iQ-i F2 +iBOM rBi? #Qi? iR2 MOM+HmMbBC
i22 +QM+HmbBQXM2IPBbibBim iBQM Q++m b- bi iBbiB+B Mb :2M
+QMi'QHHBM: i?2 T°Q# #BHBiv Q7 K KBM;

8X qBi? i?2 T°Q# #BHBiIB2b Q7 #Qi? i?2 hvI2 A M/ hvT2 AA 2 Q" -
bBQM 7 QK i?2 2vTQi?2bBb i2hi 2h X

eXlt KTH2 UHQIi@ ++2Ti M+2 2t KTH2V [m HBiv +QMi QH K M ;2
+2Ti b?BTK2Mi Q7 # ii2'B2b 7°QK bmTTHB2 Q iQ "2im M i?2
TQQ [m HBivX
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UV bbmK2i? i/2bB;MbT2+B}+ iBQMb "2[mB 2 # ii2'B2b 7 QK
K2 Mmb27mH HB72 Q7 iH2 bi Rky 2Qm bX hQ 2p Hm i2 i?2 |
b?BTK2Mi- b KTH2 Q7 je # ii2 ' B2b rBHH #2 b2H2+i2/ M/ i2b

U#V PM i?2 # bBb Q7 i?2 b KTH2- /2+BbBQM Kmbi #2 K /2 iQ
Q7 # ii2°B2b Q iQ "2im"M BiiQ i?2 bmTTHB2  #2+ mb2 Q7 TC

U+V G22MQi2 i?2 K2 M MmK#2> Q7 ?2Qm b Q7 mb27mH HB72 7
b?BTK2MiX h?2 MmHH M/ Hi2 M iBp2 ?2vTQi?2b2b #Qmii?2

BXHYBb 2D2+i2/-i?2 Hi2 M iBp2 ?2vTQi?2bBb Bb +QM+Hm,
+QM+HMbBQMBM/B+ i2bi? ii?2 TT QT E7A2 bRIBT@ Bb iQ
K2MiiQ i?22 bmTTHB2 X

BB X ABb MQi "2D2+i2/-i?2/2+BbBQM K F2° Kmbi biBHH /2i2
b?2QmH/ #2 1 F2ZMX h?mb- rBi?Qmi /B Ryt BH Vi QM +hHmi / B M ;
K2 2Hv #v MQi "2D2+iBM; Bi-i?2/2+BbBQM K F2  rBHH ? ¢
iQ i?72 b?BTK2Mi b #2BM; Q7 b iBb7 +iQ v[m HBIiv.

U/V AM bm+? /2+BbBQM@K FBM; bBim iBQMb- Bi Bb "2+QKK?2
i2biBM; T°Q+2/m 2 #2 2ti2M/2/iQ +QMi"QH i?2 T'Q# #BHBiv
2 0" X

dX "2+ mb2 /2+BbBQM rBHH #2 K /2 M/ +iBQMHF EN QA2N\@®r2 /Q N
2/:2 Q7 i?2 T Q# #BHBiv Q7 K EFBM: rBHH #2 ?2HT7mHX

NXd * H+mH iBM:; h?2 S Q# #BHBiv Q7 hvT2 A

RX1t KTH2 UHQIi@ ++2Ti M+2 2t KTH2V h?2 MmHH M/ Hi2 M iBp:
K2 M MmK#2° Q7 2Q0m b Q7 mb27mH HB72 7Q° Db?BTK2Mi Q7 # i

Ho : 120 H,: < 120

URRjI\@W-I\LLSV 62#'m “v ky- kyks



+2 Ti2N svTQi?2b68b h2bib S :2jef99

UVHyBb 2D2+i2/-i?2/2+BbBQM rEBiIRHBEB#2BQK2MiiQi?2bmTTHB
#2+ mb2 i?2 K2 M?2Qm b Q7 mb27mHHB72 "2 H2bb i? Mi?2 |

U#VHABbD MQi “2D2+i2/- i?2 /2+BbBQN riPRHEBTR2MiX
kX amTTQb2 H2p2H Q7 Hp®BOBBP2 Mb2I7iBbiBFBMRriM2 b2,

Z =

X h?2 "2D2+iBQM "mH2 7Q  i?2 HQr2 i BH i2bi,

9X amTTQb2 bnkTIB24Q72 B2b rBHH #2 b2H2+i2/ M/ # b2/ mTQM
i2biBM: i?2 TQTmH iBQM bi M/ “/ /2pB iBQM + M #2 bbmK2/ FM
=12 2Qm bX

8X h?2 "2D2+iBQM mH2 BM/B+ H3gWBi? i r2 rBHH 2D2+i

Z=

eX aQHpBNWBM/IQR2 T 2+2/BM; 2tT 2bbBQM BM/BHyiBB i? i r2 rBHH "

dX _2D2H¢BRZM 11671 K2 Mb i? ir2 rBHH K F2i?2 /2+BbBQM iQ +-
b?BTK2Mi r?2M2I6Z1X

3X *QKTmi2 T'Q# #BHBiB2b bbQ+B i2/ rBi? K FBM; hvT2 AA 2 (
UV U_ 2+ HHVI2K F2 hvT2AA2 "Q r?2M2p2 i?2i m2b?BTK?2
Rky ?2Qm b M/ r2 K F2i?2 /2+BlgBQMIAEX ++2Ti
U#V >2M+2-iQ +QKTmi2 i?2 T ' Q# #BHBiv Q7 K FBM; hvT2 AA
p Hm2 Q7 X
U+V 6Q 2t KTH2- bmTTQb2 i?2 b?BTK2Mi Bb +QMbB/2 2/ iQ #2
# 112°'B2b ? p2 K2 MHB?DQ@7bX
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U/V AT7112 Bb "2 HHV i'm2-r? i Bbi?2 T Q#H4;BHB120QM/ ++2TiBM;
22M+2 +QKKBiiBM; hvT2 AA 2 Q" \

U2V U6B;m 2 NX3V i?2 b KTH8M;2NBh?BKMhIB@®®XQNH??2
b? /2/ "2 BMi?2mTT2 i BH;Bp2bi?2T Q# #BHBIXQ7 Q#i BN

FIGURE 9.8  Probability of a Type Il Error When g = 112

112 116.71

—
} - 2360 »| Accept Hy

U7V IbBM; i?2 bi M/ "/ MQ K H/Bbi B#wiBQM- r2 b22 i? i |

Z =

U;V h?2T Q# #BHBivQ7K FBM; RBRUIZBA 2  Q r72M X

U2V h?2°27Q°2-r2 + M +QM+HmM/2 i? i B7 i?2 K2 M Q7 i?2 TQTr
i?72 T'Q# #BHBiv Q7 K FBM; hvT2 AA 2 °Q Bb QMHvV yXyyNR

UBV g2 + M "2T2 i i?2b2 + H+mH iBOQMRBER I QM RkyXHm2b Q7
NX Uh #H2 NX8V r2 b?Qri?2 T'Q# #BHBivQ7 K FBM; hvT2 AA 2 °C
Q7 H2bb i? M RkyX LQIBNM>i2b2b iQr '/ Rky- i?2 T Q# #BHBiv Q

hvT2 AA 2 °Q BM+'2 b2biQr */ MmTT2 #Qmi+QZ PXBI8X >Q
iQp Hm2b 7 "i?2° #2HQr RKy- i?2 T'Q# #BHBivQ7 K FBM; hvT2
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TABLE 9.5  Probability of Making a Type Il Error for the Lot-Acceptance

Hypothesis Test

= il Probability of Power

Value of 12/V36 a Type Il Error (8) (1 -p)
112 2.36 .0091 .9909
114 1.36 .0869 9131
115 .86 1949 .8051
116.71 .00 .5000 .5000
117 15 5596 4404
118 — &5 7422 2578
119.999 —1.645 9500 .0500

RyX g?2M i?2 i'm2 TQTmHHBQN K2 N i?2 MmHH ?2vTQi?2bBb
p Hm2 ©720- i?2 T Q# #BHEiv Bh i? ir2 rBHH K F2 hvT2 AA
2 0" X

RRX 6Q° Mv T "iB+mH i?22Fm2 Q7 ¢ i? i Bb-i?2 T'Q# #BHBiv Q

Bb RKBMmMb i?2 T Q# #BHBiv Q7 K FBM; hvT:

RkX UGB:mMSDNXNWIB2 TQr2' bbQ+B i2/ rBi? 2 +?2 p Hm2 Q7

FIGURE 9.9 Power Curve for the Lot-Acceptance Hypothesis Test

Probability of Correctly Rejecting H;
]
1

112 115 118 120

1
Hj False *'l—:

UV LQi2i? ii?2TQr2 +m p22ti2M/bDP2i72B2p iRE 2b Q 7X
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U#V h?2 Q7i?22TQr2 +m'p2 i MENM/Bm22P7i?2 T Q# #BHBI
Q7 +Q "2+iHVHRD?2#MBBb 7 Hb2X

RiX?2bi2T@#v@bi2T T Q+2/m 2iQ +QKTmi2i?2T Q# #BHBiv Q7 K
AA 2 °Q  BM ?2vTQi?2bBb i2bib #Qmi TQTmH iBQM K2 M

UV 6Q KmH i2i?2 MmHH M/ Hi2 M iBp2 ?vTQi?2b2bX

U#V Ib2i?2 H2p2H Q7 b\B/: MPR}+ BIiB2 Hp Hm2 TT Q +?2iQ /2i2 K
+ BiB+ Hp Hm2 M/ i?2 7Q i?2i2biX

U+V 1b2 i?2 "2D2+iBQM "mH2 iQ bQHp2 7Q" i?2 p+BM2@7 i?2
bTQM/BM: iQ i?2 + BiB+ Hp Hm2 Q7 i?2 i2bi bi iBbiB+X

U/V Ib2i?2 "2bmHib 7°QK bi2T U+V iQ bi i2i?2p HmM2b Q7 i?2 b
iQ i?72 ++2Ti WAX2HP2b2 p Hm2b /2}M2Z {72 7Q°
i?72 i2biX

U2V 1b2 i?2 b KTHBM: /Bb7 @¥#mpBIOM2AQIB b 7 MB-M M/ i?2
++2Ti M+2 "2:BQM 7 QK bi2T U/V-iQ +QKTmi2 i?2 T ' Q# #BF
K2 MrBHH #2 BM i?2 ++2Ti M+2 "2:BQMX

U7V h?Bb T Q# #BHBIiv Bb i?72 T ' Q# #BHBiv Q7 K FBM; hvT2 .
p Hm2X)7

NX3 .2i2°KBMBM: h?2 a KTH2 aBx2 7Q° >vT
h2bi #Qmi SQTmH iBOQM J2 M

RX bbmK2i? i ?vTQi?2bBb i2bi Bb iQ #2 +QM/m+i2/ #Qmi i?2 p
K2 MX h?2 H2p2H Q7 bB;MB}+ M+2 bT2+B}2/ #v i?2 mb2" /2i2 K]
K FBM; hvT2 A 2°Q 7Q i?2i2biX "v +QMi G K HBMmb22
+ M HbQ +QMi"QH i?2 T Q# #BHBiv Q7 KX BM:
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kX G2i mb b?Qr ?2Qr b KTH2 bBx2 + M #2 /2i2 ' KBM2/ 7Q" i?2 7QH
#Qmi TQTmH iBQM K2 MX

jX U6B;m 2 NXRyV h?2 mTT2 T M2H Bb i?2 b?RMLIBM ;i/BRi B#miE
rBi?= o X

FIGURE 9.10 Determining the Sample Size for Specified Levels of the
Type | (@) and Type Il (B) Errors

Sampling distribution
of X when
Hyis true and o = pg

Hp: o= po
Hﬂ: P«{#D

c

Reject Hy —~—
o
_j 1 I
Ko
Sampling distribution
of X when
Hy is false and pa < g
o
Note: 3= —
X ,\J’;
B
1 K_ X

9X 6Q° HQr2 i BHi2bi-i?2 + BiB+ Hp Hm2 Q7 i?72 iXbAMi iBbiB+
i?22mTT2 T M2H Q7 1?2 };m 2i?2 2 I8+ BbHBM2Q 2bTQM/BM;
p Hm2 Q7 X

8X A7r2 HD22M c-i?2T Q# #BHBivQ7 hvT2A2 "Q rBHH#2 X

eX qEi? 2T 2b2MiBMHM2 +Q "2bTQM/BM:B® iM2°2 Q7
Q7 i?2bi M/ */ MQ K H /Bbi ' B#nuiBi@BIM[d *QKJTHHDrBM:; 7Q KmH

c=
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dX UBB;m 2 NXRyV h?2 HQr2 T M2H Bb i®2 D2KITiR B MH i/B M " Bt B G
2vTQi?2bBb Bb i"'m2 rBi? X h?2 b? /2/ "2;BQM b2QPpR
T Q# #BHBiv Q7 hvI2 AA2°Q i? ii?2/2+BbBQM K F2" rBHH #:
2vTQi?2bBb Bb +#2>TiX/ r?2M

3X qBA? 2T 2b2MiBN: HP2 +Q "2bTQM/BM: BM M2 &1TQ2 i BH Q7
i22 bi M/ "/ MQ K H/Bbi'B#miBQM-r2 +QKTmi2 + mbBM; i?2 7QH

c= (96)

NX LQrr? ir2r MiiQ/Q BbiQ b2KH2DQ iD iHM2M Q2
M/ - i?2 T Q# #BHBivQ7 hvTI2A2 "Q Bb2[m HiQi?2-
 M/i?2T°Q# #BHBivQ7 hvT2AA2 °Q Bb2[m HXQ i?2 +?Ql
h?2°270Q°2- #Qi? 2[m iBQMb UNX8V M/ UNXeV Kanbi T QpB/2 i??2

0 Zp—ﬁ: a+Zp_ﬁ
0 a:zp—ﬁ+zp—ﬁ
_ (2 +7)
0 a - ﬁ
p_ (z +2)
n =
(0 a)

RyX KTH2 aBx2 7Q° PM2@h BH2/ >vTQi?2bBb h2bi #Qmi SQTmH

n= (9:7)

r?22°2
Cz =zp Hm2 T'QpB/BM; BM2?QmMmTT2 i BH Q7 bi M/ '/ MQ"
/Bbi'B#miBQMX

Cz =zp HmM2 T'QpB/BM; BM22QmMTT2 i BH Q7 bi M/ '/ MQ"
/Bbi B#miBQMX

C = i?2TQTmH iBQM bi M/ *//2pB iBQMX
C 0= i?2p HM2 Q7 i?2TQTmH iBQM K2 M BM i?2 MmHH ?2vTQi?
C =i?2p HM2Q7i?2TQTmH iBQM K2 M mb2/7Q  i?2 hvT2 A/
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LQi2, AM irQ@i BH2/?vTQi?2bBbi2bi- DR UEXE\XrBi?

RRXt KTH2 HQi@ ++2Ti M+2 2t KTH2

UV h?2/2bB;:MbT2+B}+ iBQM 7Q  i?2 b?BTK2Mi Q7 # ii2 B2b B
HB72 Q7 iH2 bi RKy 20m b 7Q " i?2 # ii2 B2b¥%:a?BTK2Mib r2
120r b "2D2+i2/X

U#V G2imb bbmK2i? ii?2[m HBiv+QMi'QHK M :2 K F2bi?2 7
#Qmii?2 HHQr #H2 T Q# #BHBiB2b 7Q  i?2 hvT2 A M/ hvT?2

BXvVT2 A 2°°Q  bi, iRK2MI K2 M HB72 Q7 i?2 # ii2°B2b BM i?2
Bb=120- A K rBHHBM; iQ="BOSFT '# #BHBiv Q7 "2D2+iBM;
b?BTK2MiX

BEBWXT2 AA 2 Q" b, AZKI2RIiK2 M HB72 Q7 i?2 # ii2 ' B2b BM i?2
Bb 8 2Qm b mM/2  i?2 bT2+B316VBQMKIBB2KBM: iQ "BbF
=0:10 T°Q# #BHBiv Q7 ++2TiBM:i?2 b?BTK2MiX

BBBX h?2b2 bi i2K2Mib "2 # b2/ QM i?2 Dm/:K2Mi Q7 i?2 K
2Hb2 KB;?i bT2+B7v /Bz2 2Mi “2bi'B+iBQMb QM i?2 T Qf
bi i2K2Mib #Qmii?2 HHQr #H2 T Q# #BHBIiB2b Q7 #Qi? 2

#27Q°2i?2 b KTH2 bBx2 + M #2 /2i2 " KBM2/X

U+V AM i?2 2t KTiHZ- M/ X 1bBM; i?2 bi M/ "/ MQ @
K HT Q# #BHBiv /Bbi B#miBQNM- r2 2 M/2 X

6°QK i?2 bi i2K2Mib #Qmii?22 "Q T Q# #B!IBiB2b-r2 MQi2

M/ X 6BM HHv- i?2 TQTmH iBQM bi M/ */ /2pB iBQM
FMQrM | X

U/V h?2 "2+QKK2M/2/ b KTH2 bBx2 7Q i?2 HQIi@ ++2Ti M+2 2t

n= =

_QmM/BM; mT-r2 2+QKK2M/ b KTH2 bBx2 Q7 8yX

U2V "2+ mb2 #Qi?i?2hvT2A M/hvT2AA2 Q T Q# #BHEIB2b?
i HHQr #H2 Hhp238b rBATm HBiv +QMi QHK M ;2" Bb MQr Dm
MbBM; i?2 Hy+BATi 2D+hi i2K2Mib 7Q " i?2 ?2vTQi?2bBb i2biX

RkX g2+ MK F2i?°22Q#b2 p iBQMb #Qmii?2 'RHi PROMOPBIT KQM
bBn X
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+2 Ti2N svTQi?2b68b h2bib S :29jf99

UV PM+2irQ Q7 i?2i?°22p Hm2b "2 FMQrM- i?2 Qi?2 + M #2 -
U#V 6Q° BEWH 2 bBM[BHH “2/m+X

U+VvV 6Q° nBp/2M 2 bBM; rBHH BM+ 2 b2r?2°2 b BM+ 2 bBM;
rBHH /2+°2 bX

RjX h?2i?B / Q#b2 p iBQMb?QmH/ #2 F2TIi BM KBM/ r?2Mi?2 T Q#
BbMQi#2BM: +QMi ' QHH2/X Aibm;:2bibi? iQNM2b2QmH,/ MQi +?¢
7Q i?2 H2p2H Q7 bB:MKB}+ M+2

ROX 6Q° ;Bp2Mb KTH2bBx2-+?2QQbBM; bK HH2 H2p2H Q7 bB;M|
iQ hvT2AA2 QX AM2tT2 'B2M+2/ mb2°b Q7 ?2vTQi?2bBb i2biB\
P Hm2b QZ Hr vb #2ii2 X h?2v "2 #2ii2 B7r2 "2+QM+2 M2/ QMH
hvT2 A2 °Q X >Qr2p2 - bK HHR2 p?E@mBb Q7Mi ;2 Q7 BM+"2 bB

i?2 T°'Q# #BHBiv Q7 K FBM,; X
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*? TiZN >vTQi?2bBb h2bib S ;2 99f9¢

NXN "B; . i M/ >vTQi?2bBb h2biBM;

U 1s1_*Aala

$
NXRK- j
NXke-d
NX} N- RR- R8- R3- kk
NX9 kj- k9- kd- jj
NX8j8-je-9j-99
NXdOQe- 8y- 8]
NX388- 8N
alS , eN-dN- 3j
& %
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ouQm 2 M2p2 r QM;iQ /Qi?2 "B;?ii?BM;X0b
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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMD rBRfkkQ SQTm|

MXYT+ $ V
M/2°bQM6b ai iBbiB+b 7Q° "mbBM2bb 1+QMQKB+b UR
AM72 2M+2 #0Omi J2 Mb M S QTQ"

’yth SQTmH iBQMb

*? Ti

fizZ™6)ez' nA, &A .8e%-i keyjye
30Z™5@, $? be  &0J25&<¢) + MXYi+_LA"V5@30
5@+ M™IRiiTh,ff2KrmXB/pXir

LAM , + VF, )o#0
Pp2 pB2r
RX .Bb+mbb i?2 bi iBbiB+ HBM72 2M-=+ MU \%

70 irQ TQTmH iBQM K2 Mb Ui? 22 bBim iBQMb, TQTmH iBQM bi
MMFMQrMc K i+?2 b KTH2bV M/ i?2irQ TQTmH iBQM T ' QTQ iBQ

kX1t KTH2b

UV .2p2HQT M BMi2 ' p H2biBK i2Q7i?2/Bz2 2M+2 #2ir22M i?:
7Q° TQTmH iBQM Q7 K2M M/ i?2 K2 M bi 'iBM; b H v 7Q°
rQK2MX

U#V *QM/m+i ?2vTQi?2bBb i2bi iQ /2i2°KBM2 r?2i?2° Mv /Bz2"
ir22M i?2 T'QTQ iBQM Q7 /272+iBp2 T 'ibBM TQTmH iBQM
bmTTABMI i?2 T'QTQiBQM Q7 /272+iBp2 T ib BM TQTmH i
Im+2/ #v bmB XHB2"
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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMD rBkikkQ SQTm!

RyXR AM72'2M+2b #Qmi i?2 .Bz2 2M+2 "2irz
SOQTmH iBQM J2 WH,, EMQrM

R X /2MQi2i?2K2 MQ7 TQTmH iBQM R UKkV-r2 rBHH 7Q+mb
i?2 /Bz2 2M+2 #2ir22M i?2 K2 X1b,

kX bBKTH2 > M/QK b KTH2 QWMBib 7°QK TQTmH iBQM R UKVX t
b KTH2b-i F2M b2T " i2Hv M/ BM/2T2M/2MiHv- 2 272 °2/iQ
bBKTH2 > M/QK b KTH2bX

iX bbmK2 i?2irQ TQTmH iBQM bi M/ / /2pB #¥BRQMB- bbmK2/
iQ +QHH2+iBM:; i?2 b KTH2bX

9X Zm2biBQM, ?2QriQ +QKTmi?2 M/ /2p2HQT
Q7 i?2/Bz2 2M+2 #2ir22M i?2 irQ TQTmHIB QN KB QItMpe 2 M

AMi2 ' p H1biBK iBOQM Q7

RXLt KTH22vbiQM2 .2T "iK2Mi ai@M2X- QT2 i2b irQ biQ 2b BM "m
L2r uQ'F, PM2 BbBM i?2 BMM2" +Biv M/ i?2 Qi?2  Bb BM bm#m
h?2 '2;BOM HK M ;2" MQiB+2/i? iT'Q/m+ibi? ib2HH r2HH BM Q
b2HH r2HH BM i?2 Qi?2°'X h?2 K M ;2" #2HB2p2b i?Bb bBim iBQ
/Bz2 ' 2M+2b BM +mbiQK2  /2KQ;  T?B+b ii?2irQ HQ+ iBQMbX *
:2-2/m+ iBQM- BM + Q K+DYS§MH rBPB-QId6K3U

kX amTTQb2i?2K M ;2° bFbmbiQBMp2biB: i2i?2/Bz2 2M+2 #2ir
Q7 i?2 +mbiQK2 b r?Q b?QT idfd%6ashi@sabX U

iX G2i mb /2}M2 TQTmH iBOQM R b HH +mbiQK2 b r?2G b?2QT ii?2
M/ TQTmH iBOQM Kk b HH +mbiQK2 b r?2Q b?20Q7TXii?2

U v L, K2 M Q7 TQTmH iBQM R UBX2X-i?2 K2 M ;2 Q7 HH +
i i?72 BMM2 @+Biv biQ 2V

U#V , K2 M Q7 TQTmH iBQM k UBX2X-i?2 K2 M ;2 Q7 HH +i
i i?72 bm#m # M biQ 2V

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMD rBjPkikrQ SQTm!

9X h?2 /Bz2 2M+2 #2ir22M i?2 irQ TOQTmH iBOMh@ 2 MilB B bH?2
1* 2- 12 TBHH b2H2+i DbBKTH2 ° M/QKHmMKTRIR2QY 7°QK TQTm @
HiBOQOMR M/ bBKTH2 ' M/QK b+KDBHQKR7b 7°QK TQTmH iBQM k:

8X g2 i?2M +QKTmi2 i?2irQ b KTH2 K2 MbX

Uu v ., b KTH2 K2 M ;2 7Q  i?2 bBKTH2n; BMMb@ABi2 @b @
iQK2'b

U#V ., b KTH2 K2 M :27Q i?2 bBKTH2n, K@K b#KM H I D@
iQK2'b

eX h?2TQBMi2biBK iQ Q7 i?2/Bz2 2M+2 #2irZ2ZM iBdbIii?2
IBz2 2M+2 #2ir22M i?2 irQ X

dXSQBMi 1biBK iQ Q7 i?2 .Bz2 2M+2 "2ir22M hrQ SQTmH iBQM J2

(10:1)

3X U6B;m 2 RyXRV i?2 T ' Q+2bb mb2/iQ 2biBK i2 i?2 /IBz2 2M+2 ;
K2 Mb # b2/ QM irQ BM/2T2M/2Mi bBKTH2 ~ M/QK b KTH2bX

FIGURE 10.1 Estimating the Difference Between Two Population Means

Population 1
Inner-City Store Customers

Population 2
Suburban Store Customers

W1 = mean age of inner-city
store customers

o = mean age of suburban
store customers

Wy — o= difference between the mean ages

Two Independent Simple Random Samples

Simple random sample of Simple random sample of
n; inner-city customers n, suburban customers
X, = sample mean age for the X, = sample mean age for the
inner-city store customers suburban store customers

X| — X, = Point estimator of p; —

NX h?2 TQBMi XpsBK i)  bi M/ /2 °Q  i? i /2b+ B#2b i?2
BMi?2b KTHBM: /Bbi'B#miBQM Q7 i?2 2biBK iQ X
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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMD rBBXkQ SQTm!

RyXi M/ "/ 1°°Q @7 x, qBi? irQ BM/2T2M/2Mi bBKTH2 > M/QK b KT
bi M/ "/ 2 °® Q@7Bb b 7QHHQrb,

(10:2)

U#506)i 0 ,V>B Miar(aX + bY)= a®Var(X)+ PVar(Y)+2abCoyX;Y) V X

RRX A7 #Qi? TQTmH iBQMb ?2/BBi B#miBQM- Q B7 i?2 b KTH2 bE
H ;22MQm;? i? ii?2 2M #H2b mb iQ +QM+HM/2 i? i
b KTHBM; /Bbi BEMVMEKQMIMG2 TT QtBK i2/#v MQ K H /Bbi B#n
i72 b KTHBM; /IBbixB&#miBRM Q@2 /IBbi B#miBQM rBi? K2 M
Bp2M #v X U.2MQi2/ #v \%

RkX AM:2M2  H- M BMi2' p H2biBK i2 Bb ;BK2NBM Q7 @B M XbABK i
i?72 + b2 Q7 2biBK iBQM Q7 i?2 /Bz2 2M+2 #2ir22M irQ TQTmH iE
2biBK i2 rBHH i F2i?2 7TQHHQrBM: 7Q K,

RjX qBi? i?2b KTHBM; /BiriX.B*mBBQMM)Z K H /Bbi B#miBQM-r2 + M\
i72 K “:BM Q72 °Q b7QHHQrb,

J ;BM Q7 2 Q" = (10:3)

RO9XMi2 p H 1biBK i2 Q7 i?2 .Bz2 2M+2 "2ir22M hrQ SQTImH iBQM .
M/ , EMQrM

(10:4)

r?2°2s Bbi?2 +QM}/2M+2 +Q2{+B2MiX
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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMD rBBYXkQ SQTm!

15.6Z'56)i 0 ,V

Zm2biB@)MXXXXXXXXXXXXXXXXXX)Q()KDQQNBXXXXXXA
|1t KTH2 :"2vbiQM2 2t KTH2X " b2/ QM /i 7°QK T 2pBQmb +
; T?B+bim/B2b-i?22irQ TQTmH iBQM bi M/ "/ /2B iBQMb 2
v2 'b MEI10v2 "bX h?2/ i +QHH2+i2/ 7' QK i?2irQ BM/2T2M/

M/QK b KTH2b Q7 :"2vbiQM2 +mbiQK2'b T°QpB/2/i?2 7TQHH

AMM2 *BivaiQ 2 am#m # M aiQ 2

a KTH2 aBx236 n, =49
a KTH2 Jx;M40 v2 b x,=35vVv2 b

6BM/i?2 K ;BM Q72 Q M/i?2 N8W +QM}/2M+2 BMi2 p H 2
72 °2M+2 #2ir22M i?22irQ TQTmH iBQM K2 MbX

bQH,

>vTQi?2bBb h2bib #Qmi

RX G2imb+QMbB/2 ?2vTQi?2bBbi2bib #Qmii?2/Bz2 2M+2 #2ir22

IbBM: iQ /2MQi2 i?2 2vTQi?2bBx2/ /Bz2M/M+2?2 21 22M
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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMD rBEfHKkQ SQTm!

7Q Kb 7Q° ?2vTQi?2bBb i2bi "2 b 7QHHQTrb,

G27i@i BH2/ i2bi _B;?1@i BH2/ i2bi hrQ@i BH
Ho : Ho: Ho :
Hj: Ha: Hj:

kX AMK Mv TTHE+ iBQMDbI-bBM; i?2 irQ@i BH2/i2bi b M 2t KTH2
Do=0 1?2 MmMHH ?vTRJI?Zb B BX

iX AM i?Bb + b2-i?2 MmHH 2vTMYi,? 2I12BX B bHi® i 2 DRg+ HRQN Q7
iQ i?2 +QM+HMQRBQM.iB0iBb i'm2c i?, i Bb, "2 MQi 2[m HX

9X h?2:2M2° Hbi2Tbh7Q  +QM/m+iBM: ?2vTQi?2bEbi2hi%, ~?2QQChb2
+QKTmMi2i?2p HM2 Q70?22 - M/}M/i??2 iQ
r?2i?22°i?2 MmHH 2vTQi?2bBb b?QmH/ #2 2D2+i2/X

8X qBi? irQ BM/2T2M/2Mi bBKTH2 > M/QK b KTH2b-r2b?2Qr2/i? ii
Xi9%2 2 b bi M/ “/2;;QBp2M #v 2tT 2bbBQM URYyXKV M/-r?2M i
bBx2b "2 H “;22MQm;?-i?22 Bbi BH#HRIRQM BE2/ 4v
/Bbi*B#miBQMX

eXh2bi ai iBbiB+ 7Q° >vTQi?2bBb h2bbh #Qhii, EMQrM

(10:5)

dX g2 /2KQMbi® i2/ irQ@i BH2/ ?2vTQi?2bBb i2bi #Qmi i?2 /Bz2
TQTmH iBQM K2 MbX GQr2 i BH M/ mTT2 i BH i2bib + M HbQ
i2bib mb2 i?2 b :Bp2M BM 2[m iBQM URyX8VX h?2 T
70 +QKTmiB@piRm2 M/ i?2 "2D2+iBQM "mH2b 7Q" i?2b2 QM2@
b K2 bi?Qb2 7Q  ?2vTQi?2bBb i2bib BMpQHpBM; bBM:H2 TQT
TQTmH iBQM T'QTQ iBQMX
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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMD rBifkkQ SQTm|

ZM2DIiBROMX XXX XXXXXXXXXXXX XRKRKXKKROKKK M X X X |

bT iQ7 bim/viQ 2p Hm i2 /Bz2'2M+2b BM 2/m+ iBQM [m HBIi
BM; +2Mi2 b- bi M/ "/Bx2/ 2t KBM iBQM Bb ;Bp2M iQ BM/BpB/m
i?72 +2Mi2°bX h?2 /Bz2 2M+2 #2ir22M i?2 K2 M 2t KBM iBQM b+(
[m HBiv /Bz2 2M+2b #2ir22M i?2 +2Mi2 ' bX h?2 TQTmH iBQM K2
"2 b7QHH®HOX?2 K2 M 2t KBM iBQM b+Q°27Q  i?2 TQTmH iBQ
i BM2/ i +RAMiBb i?2 K2 M2t KBM iBQMb+Q 27Q i?22TQTmH il
m Hbi® BM2/ B X2dRi22;BM rBi? i?2 i2Mi iBp2 bbmKTIiBQM i? i M(
2tBbib #2ir22M i?2i° BMBM; [m HBiv T QpB/2/ ii?2irQ +2Mi2°b
2t KBM iBQM ;Bp2M T 2pBQmbHvV BM p "B2iv Q7 b2iiBM;b Hr v
M iBQM b+Q 2 bi M/ */ /2pB iBQM M2 ~ Ry TQBMibX h?mb-r2 rB¢t
iQ bbmK2 i? i i?22 TQTmH iBQM bi M/ */ /2pB,iBQ@MIM/"2 FMQrM
,=10X M=005H2p2H Q7 bB;MB}+ M+2 Bb bT2+B}2/ 7Q" i?2 bim
bBKTH2 ° M/QK bnKT392BbMYBpB/m Hb 7 QK i ABMBM:;4862Mi2"°
BM/BpB/m Hb 7 QK i BBMBMF2RIMi2h?2 "2bT2+iBp2 b KTH2 K2 N
X1 =82 MK,=78X .Q i?2b2 /i bm;;2bi bB;MB}+ Mi /Bz2 2M+2 #2
TQTmH iBQM K2 Mb ii?2irQ i° BMBM; +2Mi2 b\ ai i2 i?2 MmH€FE
TQi?2b2b 7Q  i?Bb irQ@i BH2/ i2bi- +QKTmi2 i?2 i2bi bi iBbiB+-
"mH2b # b2/p@VWiRM2 TT'Q +? M/ i?2 + BiB+ Hp Hm2 TT ' Q +?
/12+BbBQMX

bQH,
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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMD rBBY¥HkQ SQTm!

S +iB+ H /pB+2

RX AM KQbi TTHB+ iBQMb Q7 i?2 BMi2 p H 2biBK iBQM M/ ?2vTQ
T 2b2Mi2/ BM i?Bb b2+iBQM-" M/QK b KMH2b rEi? "2
/2[m i2X

kX AM + b2b r?2°2 2Bi?2° Q  #Qi? b KTH2 bBx2b "2 H2Lb i? M jy-
Q7 i?2 TQTmH iBQMb #2+QK2 BKTQ i Mi +QMbB/2" iBQMbX

iX AM ;2M2° H- rBi? bK HH2 b KTH2 bBx2b- Bi Bb KQ 2 BKTQ i N\
b iBb}2/i? iBiBb 2 bQM #H2iQ bbmK2i? ii?2/Bbi'B#miBQMb
"2 i H2 bi X

RyXk AM72 2M+2b #Qmi h?2 .Bz2 2M+2 "2ir2
SQTmH iBOQM J2 MUd,, IMFMQrM

RX 1ti2M/ i?2 /Bb+mbbBQM Q7 BM72 2M+2b #Qmi i?2 /Bz2 2M+2
K2 Mb iQ i?2 + b2 r?2M i?2 irQ TQTmH iBQM bi M/M/ /2pB iBQ
-2 X

kX AM i?Bb + b2- r2 rBHH mb2 i?2 b KTH2 bi MW/ /! /2pBQIBQMb-
2biBK i2i?2 mMFMQrM TQTmH iBQM bi M/ “//2pB iBQMbX

iX g?2Mr2mb2i?2b KTH2bi M/ “//2pB iBQMb-i?2BMi2 p H 2biBK
i2biBM; T°Q+2/m 2b rBHH #2 # b2/ QMi922° i? Mi?2 bi M/ /
MQ K H /Bbi"B#miBQMX

AMi2 ' p H1biBK iBQM Q7

RX G2imb /2p2HQTi?2K “;:BM Q72 Q" M/ MBMi2 p H2biBK i2 Q
i22b2 irQ TQTmH iBQM K2 MbX U_2+ HHV h?2 BMi2 p H 2biBK i
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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMD rBINfkkQ SQTm|

TQTmH iBQM bi M/ “//2KB,iB QMMM QrM X

kX qBii? M/, mMFMQrM-r2 rBHH mb2 i?2 b KTHZbiM&/ iQ/2pB iBQ
2biBK i2 M/ "2Th *+2Bi? X

jXAMi2 p H 1biBK i2 Q7 i?2 .Bz2 2M+2 "2ir22M hrQ SQTmH iBQM .
M/ , IMEFMQrM

(10:6)

r?2°2 Bbi?2 +QM}/2M+2 +Q2{+B2MiX

9X AM i?Bb 2tT 2bbBQ M- /IRRI nBH2nQB'QIMZE b M - #mi Bi
T QpB/2b 2t+2HH2Mi 2bmHib M/ Bb 2H iBp2Hv 2 bviQ mb2X h?
+QmMi2  BM mbBM; 2tT 2bbBQM URyXeV Bb/2i2  KEMBM:i?2 TT
7Q 7 X

8X ai iBbiB+ HbQ7ir "2 T +F ;2b+QKTmi2i?2 TT QT B i2/2;°22b
B+ HHvX h?2 7Q KmH mb2/ Bb b 7QHHQTrb,
.2:°22b Q7 6°22/tQKBbi'B#miBQM qBi? hrQ AM/2T2M/2Mi _ M/Q
a KTH2b

2
$ .9
ni no
d = 5 5 (10:7)
10 T, 1§

ni 1 ni n 1 np

ZM2DIiBROMXX XXX XXXXXXXXXXXX XXKRKXKKROMMK M X X X |

UH2 “ri2 L iBQM H" MF 2 XHIH2r i2 L iBQM H" MF Bb +QM/mH

bim/v /2bB:M2/iQ B/2MiB7v /Bz2 2M+2b #2ir22M +?2+FBM; ++
iQK2'b iirQ Q7 Bib# M+? # MFbX bBKTH2 M/QKb KTH2 Q7 k
Bb b2H2+i2/ 7 QK i?2*?2 v :'Qp2" M+? M/ MBM/2T2M/2Mi bE
TH2 Q7 kk +?2+FBM; ++QmMib Bb b2H2+i2/ 7°QK i?2 "22+?2KQN
+?22+FBM; ++QmMi# H M+2Bb "2+Q /2/7Q 2 +? Q7 i?2 +?2+FBI
Q7 i?2 ++QmMi# H M+2b 7QHHQrb,
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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMNb;2BRYflkikQ SQTm!

¥22° v :"Qp2 "22+?2KQMi
a KTH2 aBx2 n; =28 n, =22
a KTH2J2 M x;=%$1025 x,=$%910
a KTH2 ai M/ */ .2pB, EBQIA s, =$125

*H2 “r i2 L iBOQM H" MFrQmH/ HBF2 iQ 2biBK i2 i?2 /Bz2 2M+2
+?22+FBM; ++QmMi# H M+2 K BMi BM2/ #v i?2 TQTmH iBQM Q7
M/ i?2 TQTmH iBQM Q7 "22+?2KQMi +mbiQK2 bX *QKTmi2 N8W
2biBK i2 Q7 i?2 /Bz2 2M+2 #2ir22M i?2 TQTmH iBQM K2 M +?2+
i i?72irQ #° M+? # MFbX

bQH,

>VvTQi?2bBb h2bib #Qmi

RX U 2+ HHD,G2MBNM2 i?2 2vTQi?2bBx2/ /Bz2 BN M~2 %2 i3 M
bi iBbiB+ mb2/ 7Q  i?3 +MJ2 r?2FMQrM Bb b 7QHHQrbX

h?2 i2bi bi iBbIBHHQrb i?2 bi M/ '/ MQ K H/Bbi'B#miBQMX

kKX q?2MM/, "2 mMFMQrMs;rdmM2biBK iQM@7 b M 2biBK iQ"
Q7. X am#biBimiBM; i?2b2 b KTH2 bi M/ M/I2FBQBBMNb 722
7QHHQIBM; i2bi bi iBMiB+ 2@ FMQrMX
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iXh2bi ai iBbiB+ 7Q° >vTQi?2bBb h2bih # Qhii, IMFMQrM

(10:8)

h?2/2:°22b Q7 7 22IDKBPQRM #v 2[m iBQM URyXdVX

ZM2DIiBROMX XXX XXX XXXXXXXXXX XK M X X X |

*QMbB/2° M2r +QKTmi2 bQ7ir "2 T +F ;2 /2p2HQT2/iQ ?22HT b
/m+2 i?2 iBK2 "2[mB 2/ iQ /2bB:M- /2p2HQT- M/ BKTH2K2Mi M
hQ 2p Hm i2 i?2 #2M2}ib Q7 i?2 M2r bQ7ir "2 T +F ;2-  M/QK b
i2Kb M Hvbib Bb b2H2+i2/X 1 +? M Hvbi Bb ;Bp2M bT2+B}+ iB
BM7Q K iBQM bvbi2KX h?2M Rk Q7 i?2 M Hvbib "2 BMbi m+i2/
K iBQM bvbi2K #v mbBM; +m "2Mi i2+?MQHQ;vX h?2 Qi?2 Rk N\
i?2 mb2 Q7 i?2 M2r bQ7ir "2 T +F :2 M/ i?2M BMbi"m+i2/ iQ mb?
BM7Q K iBQM bvbi2KX h?Bb bim/v BMpQHp2b irQ TQTmH iBQMb
M Hvbib mbBM: i?2 +m "2Mi i2+?MQHQ:;v M/ TQTmH iBQM Q7
i272 M2r bQ7ir "2 T +F ;2X AMi2 Kb Q7 i?2 iBK2 "2[mB 2/iQ +QK
iBQM bvbi2K /2bB:M T QD2+i- i?2 TQTmH iB@BW K22MIE2 M2 b 7Q
T QD2+i +QKTH2iBQM iBK2 7Q" bvbi2Kb M Hvbib mBBM; i?2 +m
Bb i?2 K2 M T°QD2+i +QKTH2iBQM iBK2 7Q" bvbi2Kb M Hvbib n
T +F :2 h?2 "2b2 "+22  BM +? ;2 Q7 i?2 M2r bQ7ir "2 2p Hm iBQ
b?Qri? ii?2M2rbQ7ir 2T +F ;2 rBHH T QpB/2 b?Q i2 K2 M T
iBK2X h?mb-i?2 "2b2 "+?2  Bb HQQFBM; 7Q) BpBH2KE22i M+ QM-
LC BM i?Bb + b2-i?2 /Bz2 2M+2 #2ir22M i?2,ir@-TTBHHH{2BQM K
22 027 i? Mx2 QX amTTQDb2i? ii?2k9 M Hvbib +QKTH2i2i?2 bil
b?QrM BM h #H2 RyXRX
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TABLE 10.1 Completion Time Data and Summary Statistics for the Software
Testing Study

Current Technology New Software

300 274

280 220

344 308

385 336

372 198

360 300

288 S5

321 258

376 318

290 310

301 387

283 263
Summary Statistics
Sample size n, = 12 n, =12
Sample mean X1 = 325 hours X; = 286 hours
Sample standard deviation 5 = 40 s, = 44

G2ii?2 H2p2H Q7 bB;MBIEX Mi 22#22 MmHH M/ i?2 Hi2 M iBp2 2\
2bBb-i?2 i2bi p@BHIMBA-i?2 2D2+iBQM "mH2- K F2 /2+BbBQM

bQH,

UaQ7ir " 2PmiTmiV
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TABLE 10.2  Output for the Hypothesis Test on the Difference Between the
Current and New Software Technology

Current New
Mean 325 286
Variance 1600 1936
Observations 12 12
Hypothesized Mean Difference 0
Degrees of Freedom 21
Test Statistic LTI
One-Tail p-value 0.017
One-Tail Critical Value V27

S +iB+ H /pB+2

RX h?2 BMi2 p H2biBK iBQM M/ ?2vTQi?2bBb i2biBM; T°'Q+2/m 2b
T2 M/ + M #2 mb2/ r3i? b KTH2 bBx2bX

kX AM KQbi TTHB+ iBQMb-2[m HQ M2 "Hv2[m Hb KTH2 bBx2b
bBx2 + M #2 2tT2+i2/ iQ T QpB/2 p2'v ;QQ/ “2bmHib :
TQTmH iBQMb "2 MQi MQ K HX

X G ;2 b KTH2 bBx2b "2 "2+QKK2M/2/ B7 i?2 /Bbi'B#miBQMb (
Q' +QMi BM X

9X aK HH2 b KTH2 bBx2b b?QmH/ QMHvV #2 mb2/ B7 i?2 M Hvbi B
#miBQMb Q7 i?2 TQTmH iBQNb "2 iH2 hiX

LQi2b *QKK2Mib

RX >QriQ K F2BM72 2M+2b #Qmi i?2 /Bz2 2M+2 #2ir22M irQ TQ"
1 M/, "22[mH M/ mMmMFMQrM U V\

kX " b2/ QM #Qp2 bbmKTiBQM-i?2 irQ b KTH2 bi M/ */ /2pB iBQ]
T QpB/2i?2 7TQHHQIBM; TQQH2/ b KTH2 p "B M+2,
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JX h222bi bi iBbiB+ #2+QK2b

M/ ? b /2722 Q7 7 22/QKX ii?Bb TQBMi-i?2 +QKTmi
p@p Hm2 M/ i?2BMi2 T 2i iBQM Q7 i?2b KTH2 “2bmHib "2 B/2N
/IBb+mbb2/ 2 "HB2  BM i?Bb b2+iBQMX

9X /B{+mHiv rBi? i?Bb T°Q+2/m 2 Bb i? i i?2 bbmKTiBQM i? i i’
bi M/ "/ /2pB iBQMb "22[m HBb mbm AXVIMBIEMHITQTmH iBQM
bi M/ "/ /2pB iBQMb 27 2[m2MiHv 2M+QmMi2 2/X

8X IbBM: i?2 TQQH2/ T°Q+2/m 2 K v MQi T'QpB/2 b iBb7 +iQ v 2
b KTH2 bBx\2h, 2 X

eX heZ Q+2/m 2i? ir2 T'2b2Mi2/ BM i?Bb b2+iBQM /Q2b MQi “2[n
Q7 2[m HTQTmH iBQM bi M/ */ /2pB iBQMb M/ + M #2 TTHB2/
iBQM bi M/ / /2pB iBQMb "2 2[m H Q> MQiX Ai Bb KQ'2 :2M2
"2+QKK2M/2/ 7Q  KQbi TTHB+ iBQMbX

RyXj AM72°2M+2b #Qmi h?2 .Bz2 2M+2 "2ir2
SQTmH iBQM J2 Mb, J i+?2/ a KTH2b

RXlt KTHR i+?2KX

UV amTTQb2 2KTHQv22b i K Mm7 +im"BM; +QKT Mv+ M mb2 |
iQ T2'7Q°'K T 'Q/m+iBQM i bFX hQ K tBKBx2 T'Q/m+iBQM Q}
r Mib iQ B/2MiB7v i?2 K2i?Q/ rBi? i?72 bK HH2 TQTmH iBQM

iBK2X

U#V G2i /2MQi2i?2TQTmH iBQMK2 M+QKTH2iBQMiBK27Q" "
R M/ /2MQi2 i?2 TQTmH iBQM K2 M +QKTH2iBQM iBK?2
K2i?Q/ kX
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U+V gBi? MQ T 2HBKBM 'vBM/B+ iBQM Q71?2 T 272 2/ T Q/m
#vi2Mi iBp2Hv bbmKBM;i? ii?2irQT Q/m+iBQMK2i?Q/b ? p
H i BOMK2 M+QKTH2iBQMiBK2X h?mb-i?2MmHH XvTQi?2bB

U/V A7 i?Bb ?2vTQi?2bBb Bb "2D2+i2/-r2 + M +QM+Hm/2 i? ii?2
TH2iBQM iBK2b /Bz2 X AM i?Bb + b2- i?2 K2i?Q/ T"QpB/BNM
+QKTH2iBQM iBK2 rQmH/ #2 "2+QKK2M/2/X

Uu2v h?2 MmHH M/ Hi2 M iBp2 ?vTQi?2b2b "2r Bii2M b 7QHH

kX AM +?QQbBM: i?2 b KTHBM: T°Q+2/m 2 i? i rBHH #2 mb2/ iQ -
/i M/i2bii?2 2vTQi?2b2b-r2 +QMbB/2  irQ Hi2'M iBp2 /2bB;M
M/ i?2 Qi?2 Bb # 22/ GM X

UWM/2T2M/2Mi b KTHDBXSBH® ® M/QK b KTH2 Q7 rQ F2 b Bb &
M/ 2 +2 rQ'F2  BM i?2 b KTH2 mb2b K2i?Q/ RX b2+QM/ BM,
M/QK b KTH2 Q7 rQ F2'b Bb b2H2+i2/ M/ 2 +? rQ F2  BM

K2i?Q/ kX h?2 i2bi Q7 i?2 /Bz2 2M+2 #2ir22M TQTmH iBQM
i?72 T°Q+2/m 2b BM a2+iBQM RyXkX

U#Y i+22/ b KTH2,/20B2MbBKTH2 > M/QK b KTH2 Q7 rQ F2 b Bb
1 +?2 rQ F2 }'bi mb2b QM2 K2i?Q/ M/i?2M mb2bi?2 Qi?2 K2
Q7 i?2 irQ K2i?Q/b Bb bbB;M2/ > M/QKHV iQ i?2 rQ F2 b- rB
T2 '7Q KBM: K2i?Q/ R }'bi M/ Qi?2 b T2 7Q KBM: K2i?Q/ k }
T QpB/2k - QM2 p Hm2 7Q  K2i?Q/ R M/ MQi?2"
7Q° K2i?2Q/ kX

X AM i?2 K i+?2/ b KTH2 /2bB:M i?2 irQ T'Q/m+iBQM K2i?Q/b "2
BH ° +QM/BiBQMb UBX2X- rBi? i?2 b K2 rQ F2 bVc ?22M+2 i?Bb
i? Mi?2 BM/2T2M/2Mib KTH2 /2bB;MX h?2 T |

bQM Bb i? i BM K i+?2/ b KTH2 /2EB:M- Bb 2HBKB @
M i2/ #2+ mb2 i?2b K2rQ F2'b "2 mb2/7Q #Qi? T'Q/m+iBQM K

9X bbmKBM: i?2 M HvbBb Q7 K i+?2/ b KTH2 /2bB;M Bb i?2 K2i
/Bz2 2M+2 #2ir22M TQTmH iBQM K2 Mb 7Q  i?2 irQ T°Q/m+iBQ
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iQi?2 M HvbBb Q7 i?2 K i+?2/ b KTH2 /2bB;M Bb iQ "2 HBx2 i?
X

8X h?2°27Q°2-r2 2 p2 bEX6 «i0:H0BMR@O- MO:6) i? i rBHH #2 mb2/
iQ M Hvx2i?2/Bz2 2M+2 #2ir22M TQTmH iBQM K2 Mb Q7 i?2irQ

eX G2i Bbi?2 K2 M Q71?2 /Bz2 2M+2 BM p Hm2b 7Q i?2 TQTm
gBi? i?Bb MQi iBQM-i?2 MmHH M/ Hi2 M iBp2 ?2vTQi?2b2b "2~

dX bbmK2 i?2 TQTmH iBQV Q7 b /IBbi"B#miBQMX h?Bb
bbmKTiBQM Bb M2+2bb "vbQ i? ir2 Kv mbZQ2?2vTQi?2bBb
i2biBM: M/BMi2' p H 2biBK iBQM T Q+2/m 2bX " b2/ QM i?Bb bt
i2bi bi iBbiBt+/Bbi B#miBQM rBi?2:°22b Q7 7°22/QKX

3X2bi ai iBbiB+ 7Q° >vTQi?2bBb h2bib AMpQHpPBM: J i+?2/ a KTH

r?2°2
. M/ (10:9)

ZM2DIiBROMX X XXX XXXXXXXXXXXX XXKRKRKRKROMBXK M X X X |

Uh #H2 RyXjV UJ i+?2/ 1t KTH2VX -~ M/QK b KTH2 Q7 bBt rQ F
/I'i QM +QKTH2iBQM iBK2b 7Q  i?2bBtrQ'F2'b "2;Bp2M BM h #F
rQ F2 T QpB/2b T B Q7 /i p Hm2b- QM2 7Q 2 +?2 T Q/m+iBQ
i? ii?2H bi +QHMKM +QMi BMb i?2 /Bz2 2MAQ BM+PQRTH2iBQM
BMi?2b KTH2X bbmK2i? ii?2TQTmH iBQM Q7 /Bz2°2M+2b ? b
h2bii?2 2vTQH@R2h20 MH,: 460- mbBMQ:05X *QKTmi2i?2i2bi

bi iBbiBp@pHm2 M/ /' r +QM+HmMbBQMX *QKTmi2 i?2 N8W +Q
7Q° 1?2 /Bz2°2M+2 #2ir22M i?2 TQTmH iBQM K2 Mb Q7 i?2irQ T°
Ho Bb "2D2+i2/-r2 + M +QM+HmM/2i? ii?2TQTmH iBQM K2 M +QK
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TABLE 10.3 Task Completion Times for a Matched Sample Design

Completion Time Completion Time Difference in
for Method 1 for Method 2 Completion
Worker (minutes) (minutes) Times (d)

1 6.0 5.4 o)

2 5.0 582 =72

3 7.0 6.5 o)

4 6.2 59 o)

5 6.0 6.0 .0

6 6.4 5.8 o)

bQH,

"2 BMITTZH;I)Gd-y yXRy yXy8 yXyk8 yXyR yXyy8
t@o HmR2WPByXNky RX9de kXyR8 kX8dR jXje8 9Xyjk
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* 2 TiZR,yAM72‘2M+2 #Qmi J2 Mb M/ S ' QTQ iBQMb;2BR3fkiQ SQTm]
RyX9 AM72°2M+2b #Qmi h?2 .Bz2 2M+2 "2ir2
SQTmH iBQM S'QTQ iBQMb

RX G2iiBM; /2MQi2 i?2 T'QTQ iBQM 7Q  TQTmH2M®E R2M/
T'QTQ iBQM 7Q  TQTmH iBQM kX

kKX *QMbB/2° BM72 2M+2b #Qmi i?2 /Bz2 2M+2 #2ir22M i?2 irQ T
X

iX hQK F2 MBM72 2M+2 #Qmii?Bb /Bz2 2M+2-r2 rBHH b2H2+i |
b KTH2b +QMbBmMMBBIbF7 QK TQTmh, BDBIR7MIK TQTmH iBQM k

AMi2 ' p H1biBK B®M Q7

RX1t KTHRRt S 2T ° iBQM 6B K
i t T°2T °~ iBQM }'K Bb BMi2 2bi2/ BM +QKT “BM; i?2 [m HBiv (
Bib "2:BQM H Q{+2bX "v > M/QKHvV b2H2+iBM; b KTH2b Q7 i t "2i
Q{+2 M/ p2 'B7vBM; i?2 b KTH2 "2im Mboé ++m" +v-i?2 }'K rBH*t
i?72 T°"QTQ iBQM Q7 2°°QM2Qmb 2im Mb T 2T "2/ i2 +?2 Q{+2X
Bbi?2 /Bz2 2M+2 #2ir22M i?2b2 T°QTQ iBQMbX

UW, TTQTQiBQM Q7 2°"QM2Qmb "2im Mb 7Q  TQTmH iBQM R L
U#pd, TTQTQ iIBQM Q7 2°°QM2Qmb 2im Mb 7Q  TQTmH iBQM k L
U+V  , b KTH2 T'QTQ'iBQM 7Q° bBKTH2  M/QKb KTH2 7 Qt
u/v , b KTH2 T'QTQ iBQM 7Q° DbBKTH2  M/QK b KTH2 7°Qt

kKXSQBMi 1biBK iQ° Q7 i?2 .Bz2 '2M+2 "2ir22M hrQ SQTmH iBQM S°

(10:10)

iX h?2mb-i?2 TQBMi 2biBK iQ Q7 i?2/Bz2 2M+2 T2QZIDMiBQMb
Bb i?2 /Bz2 2M+2 #2ir22M iA2QTQ iBQMb Q7 irQ BM/2T2M/2Mi
" M/QK b KTH2bX

9X b rBi? Qi?2  TQBMi 2biBK iQ b-pi?@ PQB Mi RKFIBEMQ/Bbi B#m@
iBQMi? i "2~2+ibi?2 TQlppB#B2 p2H2RD QR7HViIiQQF irQ BM/2T2M
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" M/QK b KTH2bX h?2 K2 M Q7 i?Bb b KTHBM; /BWiiB2miBQM B
bi M/ "/ 2 "Q*®Bb,
ai M/ 7/ 1°Q pR7p:

(10:11)

8X A7 i?2b KTH2 bBx2b "2 H :22MGm;?i? i - M/
"2 HH ;"2 i2°i? MQ 2[miAA® KTHBM; /Bbi'B#miBQM
piepr + M #2 TT QtBK i2/#v  /Bbi'B#miBQMX

eX gBi? i?2 b KTHBM; /BhtpB#MIBWRBKQIR2/ #v MQ K H /Bbi B#miE
r2rQmH/ HBF2 iQ mb2 bi?2 K ;BM Q72 QX

dX >Qr2p2p-;Bp2M #v 2[m iBQM URYXRRV + MMQi #2 mb2/ /B 2+iF
TQTmH iBOQM TR TMABQEMMFEFMQrMX IbBM; i?2 b KTH2 T°QTQ
iQ 2biBIK, iM/i?2b KTH2 T'RTQ 2B@BW-i2?2 K ;BM Q7 2°°Q" Bb,

J :BM Q72 °Q° (10:12)

3XAMi2 ' p H1biBK i2 Q7 i?2 .Bz2 2M+2 "2ir22M hrQ SQTmH iBQM S

(10:13)

r?2°2s Bbi?2 +QM}/2M+2 +Q2{+B2MiX

ZM2DIiBROMXX XXX XXXXXXXXXXXX XXKRKKKRERRKRXK M X X X |

thtS 2T " iBQM 1t KTgR2}M/ i? i BM/2T2M/2Mi bBKTH2 ° M/QK b
7°QK i?2irQ Q{+2b T'QpB/2i?2 7TQHHQrBM; BM7Q K iBQMX

P{+2 R Kk
n, 250 300
LmK#2 Q7 "2im " Mb r&i?22 "Q" b

6BM/ K :BM Q7 2°°Q° M/ BMi2 p H 2biBK i2 Q7 i?2 /Bz2 2M+
TQTmH iBQM T'QTQ iBQMbX M/ NyW +QM}/2M+2 BMi2 p HX
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bQH,

>VTQi?2bBb h2bibp#®mi

RX G2i mb MQr +QMbB/2" ?2vTQi?2bBb i2bib #Qmi MQ /Bz2 2M+2
Q7irQ TQTmH iBOMbX AM i?Bb + b2-i?22i?°227Q Kb 7Q" ?2vTQ]

Ho:pr p2 G Ho:pr p2 O Ho:p1 p2=0
Ha:pt p2<0 Ha:pt p2>0 Ha:pr p2860

kX q?2M r2 bbmK2 =12 ? m2ep,=0-r?B+? Bb i?2
b K2 bb vVvBM;i? ii?2TQTmH iBQM TpETRXiBQMb "2 2[m H-

X IM/2°i?2 bbnH§BIBOM2 b M2[m HBiv-i?2 TQTmH iBQM T QTQ"
M/ X AM i?Bb,#,b22+QKabM/ / 1°°Q @7 p.

r?2Me=p=p
s

P p1) , Pl Po) _

10:14
~ ~ (10:14)

p1 p2 T

9X qBiMMFMQrM-r2 TQQH- Q' +QK#BM2-i?2 TQBMi 2biBK iQ b 7
B, MpViQ Q#i BM bBM;H2 TQB Mi 2Q HHKQI®, Q7
SQQH2/ 1biBK pQy?QRpi=p=p

(10:15)

h?Bb TQQH2/ 2bpBBlo iQ2®;?i2/ p2p ;MMAX
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8X am#biBim@BBM 2[m iBQM URYXRI9V-r2 Q#i BM M 2biBK i2 Q7 i?
Qe X h?Bb 2biBK i2 Q7 i?2 bi M/ /2 "Q Bb mb2/BMi?2i2bib

eX h?2 ;2M2° H7Q K Q7 i?2 i2bi bi iBbiB+ 7Q° ?2vTQi?2bBb i2bib
ir22M irQ TQTmH iBOQM T'QTQ iBQMb Bb i?2 TQBMi 2biBK iQ /B

P1 sz
dX12bi ai iBbiB+ 7Q° >vTQi?2bBbph2ipib #Qmi

(10:16)

h?Bb i2bi bi iBbiB+ TTHB2b iQ H “:2 bnipT-HZlb@)impBQMb r?2°2
Mhy(lep,) 2 HH ;2 i2°i? MQ  2[m HiQ 8X

ZM2DIiBROMXX XXX XXXXXXXXXXX X XRKRKKIKRERREKXK M X X X |

th t S 2T ° iBQM 6B K 1tVKBHRK2 i? ii?2}Kr MibiQ mb2 2vTQi
2bBb i2bi iQ /2i2 ' KBM2 r?2i?2 i?2 2 Q"  T°QTQ iBQMb /Bz2" #2
irQ@i BH2/ i2bi Bb "2[m8:1Q/% iDP2 H2p2H Q7 bB:MB}+ M+2X ai
MmHH M/ Hi2 M iBp2 2vTQi?2b2bX *QKTm 2@ p2H &2 DQ i BDBB + -
irQ@i BH2/i2biX ai i2i?2/2+BbQM "mH2 M//r +QM+HmMbBQN

bQH,
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U 1s1_*Aala

$
RyXRR- k- 9- e
RyXkN- Ry- Rj- R9- R8
RyXj RN- kj- k9

RyX9k3- kN-jR-j9

alS , j3- jN-99

& %
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*7? Ti2R,RM72‘2M+2b #Qmi SQTmH iBQM o B M+2b

MXYi+ s V

M/2°bQM&b ai iBbiB+b 7Q° "mbBM2bb 1+QMQKB+b UR!

2 TIRRAM72 2M+2b #Qmi SQImH iBOQM

fiz™6)ez' nA, &A.8e%-i keyjye
30Z™5@, $? be 80J5&<¢) + MXYi+ La"V5@30
5@+ M™JRiiTh,ff2KrmXB/pXir

LAM , + VF, )°#HO |

Pp2 pB2r

RX 1t KBM2 K2i?Q/b Q7 bi iBbiB+ HBM72 2M+2 BMXCHpBIV;

kX1t KTH2 ' Q/m+iBQM S Q+2bb Q7 6BHHBM: *QMi BM2 b

UV *QMbB/2" i?2 T°Q/m+iBQM T Q+2bb Q7 }HHBM; +QMi BM2"
T°Q/m+iX h?2}HHBM; K2+? MBbK 7Q i?2T Q+2bhBb /Dmbi2
Bb 98y ;" Kb T2  +QMi BM2 X

U#V Hi?Qm:? K2 M Q7 98y ;" Kb Bb /2LB @/ i?2 }JHHBM;
r2B;?ib Bb HbQ + BiB+ HX h? i Bb- 2p2M rBi? i?2 }HHBM,;
/IDmbi2/ 7Q i?72 K2 M Q7 98y ;" Kb-r2+ MMQi 2tT2+i2p2 v +
2t +iHv 98y ;" KbX

U+V "v b2H2+iBM; b KTH2 Q7 +QMi BM2 x-1r2 + M +3KTmi2
7Q i?2 MMK#2> Q7 ;> Kb TH +2/ BM +QMi BM2 X h?Bb p H
Q7 i?2p 'B M+2 7Q  i?2 TQTmH iBQM Q7 +QMi BM?Z
i?22 T°Q/m+iBQM T Q+2bbX
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*7? Ti2R,RM72‘2M+2b #Qmi SQTmH iBQM o B M+2b

U/V A7 i?2 b KTH2 p "B M+2 Bb KQ/2bi- i?2 T°Q/m+iBQM T Q+:
>Qr2p2 ' -B7i?2b KTH2p "B M+2Bb 2t+RMidb2p2-
Kv#2 Q++m "BM; 2p2M i?Qm;? i?2 K2 MBb +Q "2+i i98y ;°

U2V AMi?Bb+ b2-i?2}HHBM; K2+? MBbKrBHH #2 2 /Dmbi2/ BN
i?72 JHHBM: p "B M+2 7Q" i?2 +QMi BM2 bX

X AMi?2} bib2+iBQMr2 +QMbB/2 BM72 2M+2h #0@Tm@ p B M
HiBQMX am#b2[m2MiHv-r2 rBHH /Bb+mbb T Q+2/m 2bi? i+ M#
#Qmii?2p B M+Zb @®@TmH iBQMbX

RRXR AM72 2M+2b #Qmi SQTmH iBQM o 'B
RX h?2 b KTH2 p 'B M+2

$? = (11:1)

Bbi?2 TQBMi 2biBK iQ Q7 i?2 TOXTAM mbhG@M pi?B MKIH2p "B M+
# bBb7Q K FBM; BM72 2M+2b #Qmi TQTmH iBQMp "B M+2- |
Q7 i?2[m MiBiv Bb ?2HT7mHX

kXa KTHBM; .Bbi B#nriBQ G7
q?2M2p2° DbBKTH2 M/QK b BFH2HRADEXZ OK TQTm®@
H iBQM-i?2 b KTHBM: /Bbi'B#miBQM Q7

(11:2)

Bb /IBbi'B#miBQM rBi?/2;°22b Q7 7°22/QK U/2MQi2/ #
Q" V X

j XXAl,Z'56 |

UV *?B@b[m "2/ /BRiIiBEMIBQXIBFBT2/B XQ :frBFB/f*?B@b[m
/Bbi'B#miBQM
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*7? Ti2R,R\M72‘2M+2b #Qmi SQTmH iBQM o B M+2b

U#W?22Q 2K Xy, Xn "2 Q#b2'p iBQMb Q7 *~ M/QKD GRKH2 Q7 bE
i?72 MQ'K H/BobNB#RMMEQEW i?2 b KTH2 K& Blb MP/2 b KTH2
p B M+2X h?2M

BX MEB2 B BM/2T2M/2MiX

DS _ L (X X)? 2 1)

B 2 2

U#56 510V a KTHBM; .Bbi B#miBQM Q7 2iiRDH2QMIBBWMLRX,
bi iXTbmX2/mfbi iI9R9fH2bbQMfkefkeX]

9X UBB;m 2 RRXRV b?QrbbQK2 TQbbB#H2 7Q Kb Q3/i?Xb KTHBM;
"2+ mb2 i?2 b KTHBM; /Bbi B#FMiBOPMRIDrM iQ ? p2 +?B@b[m
/IBbi B#miBQM r?2M2p2° DbBKTH2 nNB/QK2IH XKHIR2 QD KBX\2Q K H
TQTmH iBQM-r2+ Mmb2i?2+?B@b[m Z/Bbi B#miBCMiQ /2p2F
M/ +QM/m+i #Omi TQTmH iBQMp B M+2X

FIGURE 11.1 Examples of the Sampling Distribution of (n — 1)s%/c?

(A Chi-Square Distribution)

With 2 degrees of freedom

With 5 degrees of freedom

With 10 degrees of freedom

(n—1)s*
0 ]

AMi2 p H1biBK iBQM

RX amTTQb2i? ir2 "2BMi2 2bi2/BM 2biBK iBM;i?2 TQTmH iBQM
iBQM }HHBM; T'Q+2bbX © KFOMQBM2 b Bbi F2M- M/ i?2 b K
p B M+2 7Q i?2 }HHBM; [m MiBiB2h Bt 7@mMMQriZp 2 r2
FMQr r2 + MMQi 2tT2+i i?2 p 'B M+2 Q7 b KTH2 Q7 ky +QMi B

URRjI\@\kMUSV 62#'m “v ky- kyks


https://online.stat.psu.edu/stat414/lesson/26/26.3
https://online.stat.psu.edu/stat414/lesson/26/26.3

*7? Ti2R,R\M72‘2M+2b #Qmi SQTmH iBQM o B M+2b

Q7 i?2p "B M+27Q i?2TQTmH iBQM Q7 +QMi BM2"|
Im+iBQM T ' Q+2bbX >2M+2- Qm  BMi2 2bi rBHH #2 BM /2p2HQTI
i?72TQTmH iBQMp "B M+2X

kX U6B:m 2 RRXKV g2 rBHH mb2 i?iQMOMQED M2 p Hm2 7Q" i?2 +°?
b[m "2 /Bbi'B#miBQM i? i T'QpB/2b M "2 Q T 'G# ®BHBiv Q7
i?722 p Hm2X

UV i?22+?B@b[m "2/Bbi'B#miBQM rBi? RN/2:°22h Q77 22/QK B
BM/B+ iBM; i? i KX8W Q7 i?2 +?B@b[m 2 p Hm2b "2iQi?2 I

U#V BM/B+ iBM; i? i NdX8W Q7 i?2 +?B@b[m "2 p Hr
"B;?i Q7 3XNydX

FIGURE 11.2 A Chi-Square Distribution with 19 Degrees of Freedom

.95 of the

025 possible ,1/2 value
025
X'z
0 8907 32.852
X ,29?5 X }]25

-
jX Uh #H2 RRXRV h #H2b Q7 2 b Q T Q# #BHBiB2b "2 "2 /BHv |

/IBbi B#miBQMX h #H2 j Q7 TT2M/Bt" T ' QpB/2b KQ 2 2ti2MbB|
p Hm2bX
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w2 TizR RAm72 2m+20b #Qmi SQTmH iBQM o "B M+2b

TABLE 11.1 Selected Values from the Chi-Square Distribution Table*

Area or
probability

Degrees
of Freedom

1

o W

9

10
11
12
13
14

15
16
iz
18
19

20
21
22
23
24

25
26
27
28
29

30
40
60
80
100

k)

.000
.020
115
297

.554
.872
1.239
1.647
2.088

2.558
3.053
3.571
4.107
4.660

5.229
5.812
6.408
7.015
7.633

8.260
8.897
9.542
10.196
10.856

11.524
12.198
12.878
13.565
14.256

14.953
22.164
37.485
53.540
70.065

TS

.001
.051
216
484

.831
[[*2317
1.690
2.180
2.700

3.247
3.816
4.404
5.009
5.629

6.262
6.908
7.564
8.231
8.907

9.591
10.283
10.982
11.689
12.401

13.120
13.844
14.573
15.308
16.047

16.791
24.433
40.482
57.153
74.222

.95

.004
.103
.352
711

1.145
1.635
2.167
2.733
3.325

3.940
4.575
5226
5.892
6.571

7.261
7.962
8.672
9.390
10.117

10.851
11.591
12.338
13.091
13.848

14.611
15.379
16.151
16.928
17.708

18.493
26.509
43.188
60.391
77.929

i

Area in Upper Tail
.90 .10 .05

.016 2.706 3.841
.21 4.605 5.991
.584 6.251 a8l
1.064 7.779 9.488

1.610 9236 11.070
2.204 10.645  12.592
2.833 12.017  14.067
3490 13.362  15.507
4.168 14.684  16.919

4.865 15.987  18.307
5.578 1i7:2750 19675
6.304 18.549  21.026
7.041 19.812 22.362
7.790  21.064  23.685

8.547 22307 24.996
9.312 23542 26296
10.085 24769  27.587
10.865  25.989  28.869
11.651 27.204 30.144

12.443 28412 31.410
13.240  29.615  32.671
14.041 30.813  33.924
14.848  32.007 35.172
15.659  33.196 36.415

16473 34382 37.652
17.292 35563 38.885
18.114 36741  40.113
18.939 37916  41.337
19.768  39.087  42.557

20.599 40256 43.773
29.051 51.805 55.758
46.459 74397 79.082
64.278 96578 101.879
82.358 118.498 124.342

*Note: A more extensive table is provided as Table 3 of Appendix B.

UR R MRS V

.025

5.024
7.378
9.348
11.143

12.832
14.449
16.013
17.535
19.023

20.483
21.920
23.337
24736
26.119

27.488
28.845
30.191
31.526
32.852

34.170
35.479
36.781
38.076
39.364

40.646
41.923
43.195
44.461
45.722

46.979
59.342
83.298
106.629
129.561

.01

6.635
9.210
11.345
13.277

15.086
16.812
18.475
20.090
21.666

23.209
24725
26.217
27.688
29.141

30.578
32.000
33.409
34.805
36.191

37.566
38.932
40.289
41.638
42.980

44314
45.642
46.963
48.278
49.588

50.892
63.691
88.379
112.329
135.807

62# m v ky- kyk8



*7? Ti2R,RM72‘2M+2b #Qmi SQTmH iBQM o B M+2b

9X 6 QK i?2 ;" T2 BM6B;m 2 RRXkr2b22i? iyXN8-Q N8B8W-Q7 i?2
#2ir22M M/ X h? iBb-i?2"2Bb yXN8T Q# #BHBiv Q7
2p HM2 bm+?2i? i

8X q2 bi i2/ BM 2tT 2bbB QM DRRXKGHMQrb +?B@b[m "2 /Bbi B#
i272°27Q°27r2 + M fm#DsBimiD® M/ r Bi2

(11:3)

eX AM 2z2+i- 2tT 2bbBQM URRXjV T QpB/2b M BMi2 p H 2biBK i
7Qn 1)s¥ 2 rBHH #2 BM i? 22BMiQ2p. N

dX g2 MQr M22/iQ /Q bQK2 H:2# B+ K MBTmH iBQMb rBi? 2tT 2b
M BMi2 p H 2biBK i2 7Q " i?2 TQTXnHQBERBMp iBiM#22 H27iKQDbi
BM2[m HBiv BM 2tT 2bbBQM URRXjV-r2 ? p2

2
5075 w ) 2 Gors (0 1)8° ) (11:4)

3X S2°7Q KBM; bBKBH ~ H;2# B+ K MBTmH iBQMb rBi?i?2 "B;?it
bBQM URRXjV ;Bp2b
(11:5)

NX h?2 “2bmHib Q7 2tT 2bbBQMb URRX9V M/ URRXS8V + M #2 +(
+QM}/2M+2 BMi2 p H 2biBK i2 7Q i?2 TQTmH iBQM p "B M+2

(11:6)

RyXt KTH2 Q/m+iBQM S Q+2bb Q7 6BHHERM: HBM? BM2 b KTH2
Q7 ky +QMi BM2 b T°QpB/2/ bs2KT2D26) BB M+ 2bQRTH2 bBx2 Q7
Ky-r2 2 p2 RN /2:°22b Q7 2y,22/8307 M/ 2, = 32:852X |bBM;
i?2b2 p Hm2b BM 2tT 2bbBQM URRXeV T QpB/2b i?2 7QHHQrBI
TQTmH iBQM p "B M+2 Q7 }HHBM; [m MiBiB2b,

Q 1166 2 4:300
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*7? Ti2R,RM72‘2M+2b #Qmi SQTmH iBQM o B M+2b

RRX h FBM:i?2b[m "2 °QQiQ7i?2b2p Hm2b T QpB/2bi?2 7QHHQTI
7Q i?22 TQTmH iBQM bi M/ *//2pB iBQMX

RkX h?mb- r2 BHHmbi  i2/ i?2 T°Q+2kbk Q7 mbBM: i?PQ 2b@
i #HBb? Q7 TQTmH iBQMp "B M+2 M/ TQTmH iBQ
/2pB iBQMX

RiKL )YW*QM}/2M+2 AMi2 p H 1biBK i2 Q7 SQTmH iBQM 0 "B M+

(11:7)

r?2°2 i72p Hm2b "2 # b2/ QM +?B@b[m ‘2 /BHR:B22GLBYIM rBi?
7°22/QK M/ P2 ¥ Bb i?2 +QM}/2M+2 +Q2{+B2MiX

>vTQi?2bBb h2biBM;

RX IbBM; iQ /2MQi2 i?2 ?2vTQi?2bBx2/ p Hm2 7Q" i?2 TQTmH iB
i2°22 7Q Kb 7Q° ?vTQi?2bBb i2bi #Qmi TQTmH iBQM p "B M+

Ho: 2=
Ho: 26

Ho: 2

Ho: 2>

Ho: 2

Ho: 2<

oN OoN
oN OoON
onN oN

kX h?2b2 i?°22 7Q Kb "2 bBKBH " iQ i?2 i?°22 7Q Kb mb2/ iQ +Q
irQ@i BH2/ 2vTQi?2bBb i2bih #Qmj X

jiX h?2 T°Q+2/m 2 7Q° +QM/m+iBM; ?vTQi?2bBb i2bi #Qmi TQT
i?72 ?2vTQi?2bBx2/ p Hm2 7Q i?2 T@'H\MH?iZBQN('DH‘ZBpM‘-BZM+2
iQ +QKTmi2i?2 p Hm2 @bi bi iBbiB+X

9X%12biai iBbiB+7Q  >vTQi?2bBb h2bib #Qmi SQThhMKB®M 0 "B M
i? ii?72 TQTmH iBQM? b MQ'K H/Bbi'B#miBQM- i?2 i2bi bi iBb

2 = (11:8)

r?2°22 b +?B@b[m "2 /BbinBAMB @R BEI? 7 22/QKX
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*7? Ti2R,RM72‘2M+2b #Qmi SQTmH iBQM o B M+2b

8X 7i2° +QKTMIiBM; i?23iRmidQiBIRIB+- 2Bi?2 i?2TT Q +?
Q i?2 TT'Q +2- K v #2 mb2/ iQ /2i2 ' KBM2 r?2i?2" i?
2vTQi?2bBb + M #2 “2D2+i2/X

eX GBF2 IiBRPi'B#mMiBQM | #H2- i?2 +?B@b[m "2 /Bbi'B#miBQM i #
bm{+B2Mi /2i BHiQ 2M #H2 mp@Q@ M2 RBMZHWR >Qr2p2 - r2 + M
i?72 +?B@b[m "2 /Bbi'B#miBQM i #H2iQ C#i BX

dX Uh #H2 RRXKkV

TABLE 11.2  Summary of Hypothesis Tests About a Population Variance

Lower Tail Test Upper Tail Test Two-Tailed Test

Hy: 0% = o Hy: o? = o Hy: 0% = o
SREt e ot i Bl
. (n—1)s2 (n—1)s? (n— 1)s2
Test Statistic 2= 2 A= 2 = =
Rejection Rule: Reject Hy if Reject Hy if Reject Hy if
p-value Approach p-value = a p-value = a p-value = &
Rejection Rule: Reject H, if Reject Hy if Reject Hy if
Critical Value X=X Xz X = Xi-ar2
Approach or if
X=X

ZM2DIiBROMIX XXX XXXXXXXXXXXX XRKRKKKRERIRKXK M X X X |

h?2 aiX GQmMBDb J2i"Q "mbVIhKITHPX GQmBb J2i°Q "mb *QKT N
r Mib iQ T'QKQi2 M BK :2 Q7 "2HB #BHBiv #v 2M+Qm"  ;BM; Bil
+QMbBbi2Mi b+?22/mH2bX b bi M/ / TQHB+v- i?2 +QKT Mv rQ
i #mb biQTb iQ ? p2 HQr p "B #BHBivX AM i2 Kb Q7 i?2 p 'B M+
+QKT Mv bi M/ "/ bT2+B}2b M Bp HiBK2p 'B M+2 Q7 9 Q  H2|
"2 K2 bm 2/ BM KBMmi2bX h?2 7QHHQrBM: ?2vTQi?2bBb i2bi Bk
+QKT Mv /2i2 KBM2 r?2i?2 i?2 ~"Bp HiBK2 TQTmH iBQM p "B |

Ho: * 4  Ha: ?>4
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*7? Ti2R,R\M72‘2M+2b #Qmi SQTmH iBQM o B M+2b

AMi2Mi iBp2HVHPBIWKBEMN: r2 "2 bbmKBM; i? ii?2TQTmH iBQM
""Bp HiBK2b Bb rBi?BM i?2 +QKT M¥Wg BB /22 BBMRKHE2 2 2B/2-M + 2
BM/B+ i2bi? ii?2TQTmH iBQMp B M+2 2t+22/bi?2 ;mB/2HBM?
bi2Tb b?QmH/ #2 i1 F2MiQ 2/ m+2i?2TQTmH iBQMp "B M+2X @2
i2bi mbBM; H2p2H Q7 bBy:MB}anM+T2002 i? i -~ M/QK b KTH2 Q7
#mb “"Bp Hbi F2M i /QrMiQrM BMi2 ' b2+iBQM B 948X2b b KTH
bbmKBM;i? ii?2TQTmH iBQM /Bbi B#miBQM Q7 "~ "Bp HiBK2b
*QM/m+i ?2vTQi?2bBbi2biBM; M/ /" p@EQ NMmB mbB QM-mbK Mi;? 2

+' BiB+ Hp Hm2 TT Q +?-b2T ~ i2HvX

bQH,

FIGURE 11.3 Chi-Square Distribution for the St. Louis Metro Bus Example

p-value

11/2

0 28.18

"2 BMITT2 h BH yXRy yXy8 yXyk8 yXyR
20 Hm2 Ukj/7V jkXyyd j8XRdk j3Xyde 9RXej3
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*7? Ti2R,RM72‘2M+2b #Qmi SQTmH iBQM o B M+2b

ZM2DIiBROMXX XXX XXXXXXXXXXXX XRKRKKKRERERKK M X X X |

*QM/m+i  irQ@i BH2/ i2bi #Qmi TQTmH iBQM p "B M+2 #v +Q
7 +2/ #v #m 2 m Q7 KQiQ  p2?B+H2bX >BbiQ B+ HHv- i?2 p "E
BM/BpB/m Hb TTHVBM; 7Q" / Bp2 5 ho6iB + 2Wdr2Ddt 2K B M 2i BND M

rBi? M2ri2bi [m2biBQMb ? b #22M /2p2HQT2/X /KBMBbi® iQ b Q
p2?B+H2brQmH/ HBF2i?2p "B M+2BMi?2i2bib+Q ' 2b7Q i?2 M
i 1?72 ?BbiQ B+ HH2p2HX hQ 2p Hm i2i?2p B M+2BMi?2 M2r 2
i?72 7TQHHQrBM; irQ@i BH2/ ?2vTQi?2bBb i2bi ? b#22M T QTQb2/

Ho: 2=100; H,: 26100

_2D2+iBHQNMBH BM/B+ i2i? i +? M;2BMi?2p "B M+2?2 b Q++m’
i? i bQK2[m2biBQMbBMi?2 M2r 2t KBM iBQM K v M22/ ' 2pBbBQl
Q7 i?2 M2r i2bi b+Q 2b bBKBH " iQi?2p B M+2 Q7 i?2 QH/ i2bi
jy TTHB+ Mib7Q  /'Bp2 6b HB+2Mb2b rBHH #2 ;Bp2M i?2 M2r pZ
g2 rBHH mb2 H2p2H Q7~=OB5M@ }+HQN+h+i i?72 ?2vTQi?2bBb i2biX
b KTH2 Q7 jy 2t KBM iBQM b+Q 2b T QmB#262X #QINH/Mpi'B M+2

?2vTQi?2bBb i2biBM; M/ / r +0QQ@®p-Hmi2B QWM @ bBM;

bQH,

"2 BMITT2 h BH yXRy yXy8 yXyk8 yXyR
20 Hm2 UKN /7V  jNXy3d 9kX88d 98Xdkk 9NX833
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*7? THJQ,F%M72‘2M+2b #Qmi SQTmH iBQM o B M+2b

RRXk AM72 2M+2b #Qmi hrQ SQTmH iBQM o

RX AM bQK2 bi iBbiB+ H TTHB+ iBOQMb r2 K vr MiiQ +QKT “2i?2
[m HBiv "2bmHIBM; 7°QK irQ /Bz2 '2Mi T Q/m+iBQM T " Q+2bb2b- i
iBK2b 7Q " irQ bb2K#Hv K2i?Q/b- Q i?2p "B M+2b BM i2KT2" in
/I2pB+2bX

kX AM K FBM: +QKT "BbQMb #Qmii?2irQ TQTmH iBQM p "B M+2
+QHH2+i2/ 7° QK - QM2 7°QK TQTmH iBQM R |
MQi?2  7°QK TQTmH iBQM kX h?2 sEQMAKTBIRH # B iM2 2bbBb
7Q0° K FBM; BM72°2M+2b #Qmii?2 irQ,T®TsH iBQM p "B M+2b

jXa KTHBM; .Bbi B#m¥BQd4Ww M 2= 2
q?22M2p2  BM/2T2M/2Mi bBKTH2 ° MYQ Kl h, K T2HRDHR 7 i2B 72 ) K
irQ TQTmH iBQMb rBi? - i?2 b KTHBM; /Bbi B#miBQ
Q7 Bb M /Bbi'B#miBQM rBi?/2;°22b Q7 7°22/QK 7Q" i?2
MmK2' iQ > M/ [2:°22b Q7 7°22/QK 7Q i?€ BRMQREBM TOI'X
P B M+27Q i?2  M/QKBIiXKKIH2 QK TQTmHSIBQMR-b MTH2
p B M+27Q i?2 M/QKBIiRRHZ @K TQTmH iBQM kX

9XA!,256, h?2 b KTHBM; /Bbi'B#miBQM Q7  iBQ Q7 p 'B M+2b Bt
X 6Bb?2° BM RNk9X ++Q /BM:iQ S°Q7X _X X 6Bb?2 -i?2 "  iB
+?B@ b[m "2 p "B i2b r?2M /BpB/2/ #v i?2B" "2bT2+iBp2 /2; 22
F@/Bbi'B#miBQM b

2 /(n 1 1)s2
Ve PR LN L P PPEP TP
n, pf(nz2 1)
F__«m 1)sz/ )(ny 1)  si 2 .
- 2 (ny Linp 1)
2

(n D3 i(n, 1) s3
A= 2 i?22M

SZ
S_% I:(nl Linp 1)

h?2°27Q°2-i?2b KTHBM; /Bbi'B#miBQM Q7 " FB®@/8ib B¢#TH B @ MB

rBithy, Liny, 1)/2;°22b Q7 7 22/QKX
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w2 TizR RAm72 2m+20b #Qmi SQTmH iBQM o "B M+2b

8X UBB;m 2 RRX/BbihB2ZmiBQM Bb M/ i?R p Hm2b + M
X h?2 b? T2 Q7 Mv H /BR+mMBHEMIiBQM /2T2M/b QN
Bib MmK2  iQ> M//2MQKBM iQ  /2;°22b Q7 7°22/QKX

FIGURE 11.4 F Distribution with 20 Degrees of Freedom for the Numerator
and 20 Degrees of Freedom for the Denominator

.05

0 2.12
F,Dﬁ

eX Uh #H2 RRXjV q2 rBHB nQi2 i?2 F HMR2TQDQpB/2b M "2 Q°
T ' Q# #BHBiv Q7 BiMi?2 Q7 i?2 /IBbi B#miBQMX 6Q 2t KTH2-
BM 6B;m FRRH0) = 2:12 /2MQi2b i?2 mTT2 i BH "2 FQ7 yXy8 7Q
/Bbi"B#miBQM rBi? ky /2:°22b Q7 7°22/QK 7Q  i?2 MmK2  iQ> M/

7Q° i?2 /2MQKBM iQ X
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*7? Ti2R,R\M72‘2M+2b #Qmi SQTmH iBQM o B M+2b

TABLE 11.3 Selected Values from the F Distribution Table*

Area or
probability

0 12

a

Denominator Area in

Degrees of Upper Numerator Degrees of Freedom

Freedom Tail 10 15 20 25 30
10 .10 2.32 2.24 2.20 2107 22,1
.05 2.98 2.85 2.77 273 2, 71]

025 3.72 3.52 3.42 3.35 S5l

.01 4.85 4,56 4.41 4.31 4,25

15 .10 2.06 1.97 1.92 1.89 1.87
.05 2.54 2.40 2.33 2.28 2.25

025 3.06 2.86 2.76 2.69 2.64

.01 3.80 215 3.37 3.28 3.21

20 .10 1.94 1.84 1.79 1.76 1.74
.05 2.35 2.20 A1) 207 2.04

025 2.77 2.57 2.46 2.40 2.35

.01 3.37 3.09 2.94 2.84 2.78

25 .10 1.87 1.77 1.72 1.68 1.66
.05 2.24 2.09 2.01 1.96 1.92

025 2.61 2.41 2.30 273 2.18

.01 3.13 2.85 2.70 2.60 2.54

30 .10 1.82 1.72 1.67 1.63 1.61
.05 2.16 2.01 1.93 1.88 1.84

025 2.5 2.31 2.20 2.12 2.07

.01 2.98 2.70 2.55 2.45 2.39

*Note: A more extensive table is provided as Table 4 of Appendix B.

dX G2imb b?QrRPBLHPB#miBQM + M #2 mb2/iQ +QM/m+i ?2vTQi?2
i?72 p B M+2b Q7 irQ TQTmH iBQMbX g2 #2;BM rBi? i2bi Q7 |
TQTmH iBQMp B M+2bX h?2 ?2vTQi?2b2b "2 bi i2/ b 7QHHQrb:

3X h?22T°Q+2/m 2mb2/iQ+QM/m+ii?2?2vTQi?2bBbi2bi 2[mB 2b i
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*7? Ti2R,RM72‘2M+2b #Qmi SQTmH iBQM o B M+2b

b KTH2b- QM2 7°QK 2 +?2 TQTmH iBQMX h?2irQ b KTH2 p "B M+
g2 '272° iQ i?2 TQTmH iBQM T QpB/BM; i?2 H “;2 b KTH2 p "B
h?mb- b KTH2 bBx2K/7 b KTH2 p "B M+2+Q¥7 "2bTQM/iQ TQT@
mH iBQM R- M/ b KTH2 bBXK2HRKTH2 p B M+2+@7 2bTQM/

iQ TQTmH iBQM kX

NX2bi ai iBbiB+ 7Q° >vTQi?2bBb h2bib #Qmi SQTmH iBQM o 'B

2_ 2
1 2

"b2/ QM i?2 bbmKTiBQM i? i #Qi? TQTmH iB/@BYMb B#p2iBQM -
i72° iBQ Q7 b KTH2 p "B M+2b T'BDpBb2bii2BWiBHHQrBM;

F= (11:10)

2MQiBM: i?2 TQTmH iBQM rBi? i?2 H ;2 b KTH2p 'B M+2 b T
bi iBbiB+ P bBMM B#miBQMLI/Ri?22b Q7 7°22/QK 7Q  i?2 MmK2" iQ
n, 1/2;°22b Q7 7°22/QK 7Q  i?2/2MQKBM iQ" X

RyX "2+ mbB2i2b2bi iBbiB+ Bb +QMbi m+i2/ rBi? i72
BMi?2 MmK2  iQ -i?2p Hm2 Q7 i?2 i2bi bi iBbiB+QBHM2#2 BM i?
F /Bbi' B#miBQMX

RRX Uh #H2 RRX9V bmKK v Q7 ?2vTQi?2bBb i2bib #Qmi irQ TQTn
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*7? Ti2R,RM72‘2M+2b #Qmi SQTmH iBQM o B M+2b

ZM2DIiBROMX XXX XXXXXXXXXXXX XXKRKKKRERBRKIK M X X X |

UmHHmMb *QmMiv a+?QQMbmHKMBEZQmMMiva+?QQHb Bb 2M2rBM
#mb b2 ' pB+2 +QMi” +i7Q  i?2 +QKBM; v2 ° M/ Kmbib2H2+i QM2
i?72 JBH# MF *QKT Mv Q i?2 :mH7 S "F *QKT MvX g2 rBHH mb2
i?72 "Bp HQ TB+FmTf/2HBp2 viBK2b b T BK 'vVK2 bm 2 Q7 i
b2 pB+2X GQrp B M+2p Hm2b BM/B+ i2i?2KQ 2 +QMbBbi2Mi
A7 i?2p B M+2b Q7 "~'Bp HiBK2b bbQ+B i2/ rBi? i?2 irQ b2 pE
a+?QQH /KBMBbi® iQ b rBHH b2H2+i i?2 +QKT Mv Qz2 BM; i?2
>Qr2p2 -B7i?2b KTH2 /i QM #mb ~"Bp HiBK2b 7Q i?2irQ +Q
bB;MB}+ Mi /IBz2 2M+2 #2ir22M i?2 p B M+2b-i?2 /KBMBbi iC
bT2+B H+QMbB/2 iBOQMiQi?2 +QKT MvrBi?i?2 #2ii2° Q  HQr2°
TT QT B i2 ?2vTQi?2b2b 7QHHQTrX

.2 - 2. .2 2.

AHo + M #2 "2D2+i2/- 1?2 +QM+HmMbBQM Q7 mM2[m H b2 pB+2[m
rBHH mb2 H2p2H Q7 EB;MNMBQ+H @M2n+7i i?72 ?vTQi?2bBb i2biX b
Q7 ke ""Bp HiBK2b 7Q  i?2 JBH# MF b2 pB+2 T QpB/2b b KTH
b KTH2 Q7 Re "~ "Bp HiBK2b 7Q i?2 :mH7 S "F b2 pB+2 T QpB/2
kyX "2+ mb2i?2JBH# MFb KTH2T QpB/2/i?2H ;2 b KTH2p 'E
JBH# MF b TQTmH iBR@RMmMR2 TT2Q +? Q i?2 + BiB+ Hp Hm2
iQ Q#i BM i?2 ?2vTQi?2bBb i2biBM; +QM+HmMbBQMX

bQH,

"2 BMITT2 h BH yXRy yXy8 yXyk8 yXyR
6 0o Hn2 425 -, =15V RX3N kXk3 kXeN jXk3
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*7? Ti2R,RM72‘2M+2b #Qmi SQTmH iBQM o B M+2b

ZM2DIiBROMX XXX XXXXXXXXXXXX XRKRKKKRONIK M X X X |

QM2 @iFBiIRBI #Qmii?2p "B M+2b Q7 irQ TQTmH iBQMb #v +QM
QTBMBQM bm p2vX a KTH2b Q7 jR K2M M/ 9R rQK2M rBHH #2 n
#Qmi +m "2Mi TQHBiIB+ H Bbbm2bX h?2 "2b2 +?2 +QM/m+iBN
iQ b22 r?2i?2 i?2 b KTH2 /i BM/B+ i2 i? i rQK2M b?Qr ;72 i2
iiBim/2 QM TQHBiB+ HBbbm2b i? M K2MX AM i?2 7Q K Q7 i?2 Q
'Bp2M T 2pBQmbHvV- rQK2M rBHH #2 /2MQi2/ b TQTmH iBQM R

b TQTmH iBQM kX h?2 ?2vTQi?2bBb i2bi rBHH #2 bi i2/ b 7QHHC

.2 2 . . 2 2 .
HO' women men ! Ha women > men *

"2D2+iBH)MBPR2b i?2 "2b2 “+?2°i?2 bi iBbiB+ HbmTTQ i M2+2b
i? i rQK2M b?Qr :°2 i2  p 'B iBQM BM iiBim/2 QM TQHBiB+ H
"2bmHib T'QpB/2 b KTH2ROFMHDRZM M/ b KTH2 p "B M+2
2=80 7Q  K2MX 1b2 H2p2H Q7 (&5 M)BA@ NW+2+i i?2 ?2vTQi?2bBb i2|
bQH,

UR R M@KV V

62# m v ky- kyk8



*7? TQFQ}%NW2‘2M+2b #Qmi SQTmH iBQM o B M+2b

U 1s1_*Aala

$
RRXRk- j- 8- N- Ry
RRXKkR9- R8- R3- RN
alS , ke- kN
& %
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‘o Tisz*QKT 'BM; JmHiIBTH2 S QTQ iBQMb- h2biQ3 AM/2T2M/2M
M2bb Q7 6Bi

MXYT+ $ V
M/2 bQMob ai iBbiB+b 7Q° "mbBM2bb 1+QMQKB+b UR!
*QKT BM: JMHIBTH2 SSOTO |
x2 TiR K Q R

T2M/2M+2 M/ :QQ/M2bb Q7

fizZ™6)ez' nA, &A .8e%-i keyjye
30Z™5@, $?be &0JBE&<E) + MXYi+ La"V5@2o

5@+ M™JRiiTh,ff2KrmXB/pXir

LaM , +_VF, )O#0 |

Pp2 pB2r

RX *QMDbB/2  + b2b BM r?B+?i?2/ i #2mbBM; i2bibi iBbiB+ # b2
QM i?2 +?B@b{m V2ZBbi'B#miBQMX

kX AM + b2b BM r?B+?2 /i "2 MQi M im > HHv + i2:Q BEM/M-r2 /2}M:
+QMbB/2 i?2 Q#b2 p iBOQM +QmMi BM 2 +2 + i2:G v F?22b2
P2 b iBH2 M/ 2tT M/ ?2vTQi?2bBb i2biBM; rBi? i?2 7TQHHQrBM;

UV h2biBM; i?2 2[m HBivQ7 TQTmH iBQM T'QTQ iBQMb 7Q" i7
U*?B@alm "2 v

U#V h2biBM:i?2BM/2T2M/2M+2Q7irQ + i2;Q B+ Hp "B #H2bXV

U+V h2biBM; r?2i?2° T 'Q# #BHBiv /Bbi'B#miBQM 7Q° TQTmt
?BbiQ B+ HQ i?2Q 2iB+ HT Q# #BHBiv/Boi B#miBQNNVU*?
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‘o Tisz*QKT 'BM; JmHIBTH2 S QTQ iBQMb- h2biQ3 AML2T2M/2M
M2bb Q7 6Bi

RkXR h2biBM; i?72 1[m HBiv Q7 SQTmH iBQM S
7Q h? 22 Q JQ 2SQTmH iBQMb

RX AM i?Bb b2+iBQM-r2 b?Qr 2?8V i2BiHRABI®biBw+ 2 M #2 mb2/iQ K
bi iBbiB+ HBM72 2M+2h 4Qmii?2 7Q°i7°22 Q"
KQ 2 TQTmH iBQMbX

kX IbBM; i?2 MQi iBQM
= TQTmH iBOQM T'QTQ iBQM=12 3T QTKmH iBQM

i22 2vTQi?2b2b 7Q  i?2 2[m HBiv Q7 TOQR mHTI@QVHT i BTRDiBQMDb

b 7QHHQTrb,

Ho © H,:LQi HHTQTmH iBOQM T'QTQ iBQMb 2

UV A7i?2 M/i?2 +?2B@b[m "2 i2bi +QK THyi+i BA@Ib BM/B-
MQi #2 "2D2+i2/-r2 + MMQi /2i2+i /BANIMH2I KDWTIiOT Q" @
iBQMb X

U#V >Qr2p2 - B7i?2b KTH2/ i M/i?2 +?B@b[m "Hi2bi +QKTm
+ M #2 2D2+i2/-r27 p2i?2 iQ+QM+HmM/2 iR iMQi HH
TQTmH iBQM T'QTQ iBQMb "2 2[m Hci? i Bb- QM2 Q> KQ 2 T
/IBz2  7°QK i?2 Qi?2  TQTmH iBOQM T'QTQ iBQMbX

U+V 6m i?2° M Hvb2b + M #2 /QM2 iQ +QM-+Hm/2
Q T'QTQ iBQMb "2 bB:MB}+ MiHvV /Bz2 2Mi 7°QK Qi?2 bX

jX1t KTH2 P : MBx iBQMb bm+? b CX.X SQr2° M/ bbQ+B i2b mb
QrM2 b HBF2HvV iQ "2Tm +? b2 T 'iB+mH miQKQ#BH2 b M |
HQv Hiv 7Q" i?2 mMiQKQ#BH2X M miQKQ#BH2 rBi? ;'2i2 T
HBF2HViQ "2Tm +? b2 Bb +QM+HmM/2/iQ ? p2:°2 i2° +mbiQK2"  F

UV amTTQb2i? iBM T iB+mH “bim/vr2r MiiQ +QKT “2i?2 +n
i7°22 MiQKQ#BH2b, *?2p QH2i AKT H - 6Q/ 6mbBQM- M/ >
+m " 2MiQrM2 b Q72 +?2 Q7i?2i?°22 mMiQKQ#BH2b 7Q K i?2 |
i?2 bim/vX h?2i?°22 TQTmH iBQM T'QTQ iBQMb Q7 BMi2 2b

URRjI\@W-I\LLSV 62#'m “v ky- kyks



‘o Tisz*QKT 'BM: JmHIBTH2 S QTQ iBQMb-h2biQ3 AM42T2M/2M
M2bb Q7 6Bi

pp= T'QTQ'iBQM HBF2Hv iQ "2Tm +? b2 M AKT H 7Q" i
*22p QH2i AKT H QrM2 bX

Pp= T°QTQiBQM HBF2HV iQ '2Tm +? b2 6mbBQM 7Q" i?2
6mbBQM QrM2 bX

= T'QTQ iBQM HBF2HViIQ '2Tm +? b2 M ++Q /7Q i?2 T«
++Q / QrM2 bX

U#V h?22 ?2vTQi?2b2b "2 bi i2/ b 7QHHQrb,

Ho : ; Ha: LQi HHTQTmH iBQM T QTQ iBQMb 2

U+V hQ +QM/m+i i?Bb ?2vTQi?2bBb i2bir2 #2;BM #v i FBM; b K
2 +?2Q7i?22i?2°22TQTmH iBQMbX h?mbr2 rBHH ? p2 b KTH2
QrM2 b- b KTH2Q76Q /6mbBQMQrM2 b- M/ b KTH2Q7 >Q

U/V 1 +?2 b KTH2 T°QpB/2b BM/B+ iBM; r?2i?2  i?2 "2bTQI
/2Mib "2 HBF2Hv Q"  MQi HBF2HV iQ "2Tm +? b2 i?2 miQKQ#
U2V Uh #H2 RKXRV h?2 /i 7Q b KTH2b Q7 Rk8 *?2p " QH2i AKT
6MbBQM QrM2 b- M/ Rd8 >QM/ ++Q / QrM2'b "2 bmKK “Bx:

U7V h?Bb i #H2 ? b irQ "Qrb 7Q  i?2 "2bTQMb2b u2b M/ LQ M
QM2 +Q "2bTQM/BM; iQ 2 +? Q7 i?2 TQTmH iBQMbX h?2 Q#
bmKK "Bx2/ BM i?2 bBt +2HHb Q7 i?2 i #H2 +Q "2bTQM/BM; i
i?72 HBF2HV iQ "2Tm +? b2 "2bTQMb2b M/ i?2i? 22 TQTmH i

U:V h?2 /i BMh #H2 RKXR 2 i?2 Q#b2'p2/ 7°2[m2M+B2b 7Q"
i? i 2T 2b2Mi i?2 bBt +QK#BM iBQMb Q7 i?2 RBFQMb2Q
M/ i?2 QrM2  TQTmH iBQMX
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‘o Tisz*QKT 'BM; JmHIBTH2 S QTQ iBQMb- h2biQ3 M2 T2M/2M
M2bb Q7 6Bi

U?V A7r1r2+ M/2i2 KBM2i?2 2tT2+i2/ 7 2[m2VHpBRbhimiviZ2 i?2
r2+ M mb2i?2 +?B@b[m "2 i2bi bi iBbiB+iQ /2i2 KBM2r?2i?

B+ Mi/Bz2 2M+2 #2ir22M i?22M/ X
UuBvV A7 2tBbib #2ir22M i?2 Q#b2 p2/ M/ 2tT2+i2
[M2M+B2b- i?72 HeTRQ M ZPBH M/ i?2°2 Bb 2pB/2M+2 i? i

MQi HH i?2 TQTmH iBQM T°QTQ iBQMb "2 2[m HX
9X 1tT2+i2/7°2[m2M+B2b7Q i?2bBt+2HHb Q7 i?2i #H2 "2 # b2/

UV 6B bi-r2 bbmK2i? ii?2 Q72[m HTQTmH iBQMT QTQ"
Bbi m2X

U#V h?2M r2 MQi2 i? i BM i?2 2MiB 2 b KTH2 Q7 8yy QrM2 b- i
BM/B+ i2/i? ii?2vr2°2 HBF2HV iQ "2Tm +? b2 i?2B" +m  2Mi
Bb i?2 Qp2° HH b KTH2 T'QTQ iBQM Q7 QrM?

i?2v "2 HBF2HViQ "2Tm +? b2 i?2B  +m "2Mi miQKQ#BH2X

U+VHA7p, = pp=ps Bb im2- yXek9 rQmH/ #2 i?72 Q7 i?2
T°QTQ'iBQM "2bTQM/BM; HBF2HV iQ '2Tm +? b2 7Q" 2 +? Q
TQTmH iBQMbX

U/V aQ B7 i?2 bbmHKBDBIOM2QT72 rQmH/ 2tT2+i yXek9 Q7 i?2 RkS

H2i AKT H QrM2 b- Q° QrM2'b iQ BM/B+ i2 i?2v "2 HBF
iQ "2Tm +? b2 i?2 AKT H X IbBM; i?2 yXek9 Qp2> HH b KT
rQmH/ 2tT2+i Q7 i?2 kyy 6Q°/ 6mbBQM QrM2 b

Q7 i?2 >QM/ ++Q / QrM2'b iQ "2bTQM/ i? |
"2 HBF2HV iQ "2Tm +? b2 i?2B" "2bT2+iBp2 KQ/2H Q7 miQK

8X G2imb;2M2° HBx2i?2 TT Q +?2iQ +QKTmiBM; 2tT2+i2/7 2[m2
[12MQi2 1?2 2tT2+i2/ 7 ' 2[m2M+v 7Q i?M/+2HH BlM Q7 i?2
I #H2X

eX LQi2 i? i jRk Bb i?2 iQi HMmMK#2 Q7 u2b "2bTQMb2b U Qr R iC
b KTH2 bBx2 7Q" *?2p QH2i AKT H QrM2'b U+QHmMKM R iQi H\
b KTH2 bBx2X g2 + M b?Qr

_Qr R hQi H

hQi Ha KTH2 R P KM RHQIH

€11 =
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‘o Tisz*QKT 'BM; JmHIBTH2 S QTQ iBQMb- h2biQ3 4 MR T2M/2M
M2bb Q7 6Bi

dXLtT2+i2/ 6 2[m2M+B2b mM/2" 1?2 HgbBbKI iBZ M

g = (12:1)

3X Uh #H2 RkXKV Ib2 2[m iBQM URKXRV iQ p2 'B7v i?2 Qi?2  2tT2+

NX?B@a[m "2 h2bi ai iBbiB+

(12:2)
r?22°2
fj = 7Q 1?2 +2HH BIM+ QHjmXK M
g = 7Q°i?2 +2HH BIM+ QHjmXK M

mM/2 i?2 bbnHE BilB QM2X

RyX AM +?B@b[m "2i2bi BMpRAPEMH IBOMTHBTWQO7B QMb- i?2 #(
bi iBbiB+? b +?B@b[m "2HAUDB2EMHEJIM YB2?PQK UV
T QpB/2/i?2 2tT2+i2/ 7°2[M2M+Vv7BD 2 +? +2HHX

RRXAUZ'56 V q?v i?2 i2bi bi iBbiB+ 7Q" i?2 +?B@b[m "2 i2bi Q7 ?Ql
+?B@b[m "2 /Bbi B#miBQM\ a22

UV h?2ImHIBMQKB H .Bbi B#miBQM M/ i?2 *?B@a[m 2/ h2bi
2iiTb,ffrrrXbi iX#2 F2H2vX2/mf bi "FfaiB+B:mBfh2tif+?Ba[m

U#V RAXR @ h2bi 6Q° >QKQ:;2M2Biv,
2iiTbh,ffQMHBM2Xbi iXTbmX2/mfbi i9R8fH2bbQMfRdfRdXR

RkX Uh #H2 RkXjV *QKTmi iBQM Q7 i?2 +?B@b[m "2 i2bi bi iBbiB+.
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‘o Tisz*QKT 'BM; JmHIBTH2 S QTQ iBQMb- h2biQ3 AMRT2M/2M
M2bb Q7 6Bi

RjX Uh #H2 RkX9V AM Q /2  iQ mM/2 bi M/ r?2i?2> Q> MQi i?2 p Hn
H2 /b mb iQHZP2=p, = p3- vQm rBHH M22/iQ mM/2 bi N
M/ 272 iQp Hm2b Q7 i?2 +?B@b[m "2 /Bbi'B#miBQM,

UV aBM+2i?222tT2+i2/7°2[m2M+B2bb?QrMBMh #H2 RkXk "2 #
i? Ho:p1=p2=ps Bb i m2- Q#b2 p2/ 7j2[M2M+BBM ; 22@

URRjI\@W-I\LLSV 62#'m “v ky- kyks



‘o Tisz*QKT 'BM; JmHIBTH2 S QTQ iBQMb- h2biQ3 AMRT2M/2M
M2bb Q7 6Bi

K2Mi rBi? 2tT2+i2/ 7 &[mR2MWpB2 8 -
BM 2[m iBQM URKXKkVX A7 i?Bb Bb i?2 + b2-i?2p Hm2 Q7 i?2
rBHH #2 "2H iBp2Hy bX HH M/ X

U#V PM i?2 Qi?2 ? M/-B7 1?2 /Bz2 2M+2b #2ir22M i?2 Q#b2 pz
[mM2M+B2b "2 H “;2fjpef)m2M/Q72 +QKTmi2/ p Hm2 Q7 i?2 i2
bi iBbiB+ rBHH #X AM i?Bb + b2-i?2 MmHH ?vTQi?2bBb Q7 =
iBOM T°QTQ iBEQMb X

U+V h?mb +?B@b[m "2 i2bi 7Q° 2[m H TQTmH iBQM T QTQ" i
rBi? 2D2+HB QM N7 BM; r?2M i?2 i2bi bi iBbiB+

i?22mTT2 i BH Q7 i?2 +?B@b[m "2HBBT7T B#miBQMWK U_2D2+i
U/V g2+ Mmb2i?2mTT2 i BH "2 Q7 i?2 TT QT B i2 +?B@b|[n

i?2 TT'Q +?2 iQ /2i2 KBM2 r?2i?2  i?2 MmHH ?2vTQi?
“2D2+i2/X

RIXt KTH2 AM i?2 miQKQ#BH2 # M/ HQvV Hivbim/v-i?2i?°22 QrM
+ 0207 ii?2 TT' QT B i2 +?B@b[m "2 /Bhi B#miBN 22b
Q7 7°22/QKX

+?B@b[m "2 /Bbi' B#miBQM i #H2
"2 BMITT2] g8y yXy8 yXyk8 yXyR yXyy8
20 Hm2UkK| 9Xey8 8XNNR dXjd3 [NXkRy RyX8Nd

UV Up@p Hm2 TT Q +?V g2 b22 i?2 mT7T2 { BHBDb2#2i@

ir22Mm M/ X h?mb-i?2 +Q "2bTQM/BM; mTT2 i Bt
Kmbi #2 #2ir22 M M/ X UaQ7ip@%, Hm?2
=0:0193Vv
U#V qBi? -r2 2DHR+M/ +QM+HM/2i? ii?22i? 22TQTmH

T°QTQ iBQMb 2 MQi HH 2[m H M/ i?mb i?2°2 Bb /Bz2'2M
KQM: i?2 *?22p " QH2i AKT H - 6Q°/ 6mbBQM- M/ >QM/ ++Q"/

U+V Uh?2 + BiB+ Hp Hm2 J0:0) M7\KdBi?22b Q7 7°22/QK- i?2
+'BiB+ Hp Hm2 7Q" i?2 +?B @ b kg, =5iWhX thi?iB miBF2B h BH
"2D2+iBQM “2;BQM #2+QK2b

2D M4iB7
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‘o Tisz*QKT 'BM; JMHIBTH2 S QTQ iBQMb- h2biQ3 AMRT2M/2M
M2bb Q7 6Bi

gBi7:89 5991- r2 "2D&Ki

U/V h?mbp@D2Hm2 TT ' Q +? M/ i?2 +'BiB+ Hp Hm2 TT ' Q +? T°
2vTQi?2bBb@i2biBM; +QM+HmMbBQMX

R8X*?B@al[m "2 h2bi 7Q  i?2 1[m HBiv Q7 SQTmH iBQM3S QTQ iBC(
SQTmH iBQMb

URV ai i2i?2 MmHH M/ Hi2 "M iBp2 ?2vTQi?2b2b

Ho : ;7 Ha: LQi HHTQTmH iBQM T QTQ iBQMb

UKV a2i i?2 H2p2H Q7 bBXB2HM-2 ° M/QK b KTH2 7°QK 2 +? Q
TQTmH iBOQMb M/ 2+Q /i?2 Q#b2 p2/BM2[im2-\+B2Bk “Qrb
Mk +QHMKMbX bbmK2 i?2 MmHH ?2vTQi?2bBb Bb i'm2 M/ +(
7°2[m2M+B2hx

Ujv A7 -+QKTmi2i?2i2bi bi iBbiB+,

2 _

U9V 2D2+iBQM "mH2 U.2bB+BQM mH2V,
BX@p Hm2 TT Q H3,B7202+i X
BBX *"BiB+ Hp Hm2 THy B7+7?, _2D2+X
USV J F2 /2+BbBQMX
UeV . r +QM+HmMbBQM rBi? "2bT2+i iQ i?2 T'Q#H2KX

JMHIBTH2 *QKT "BbQM S Q+2/m’2

RX aBM+2i?2 +?B@b[m 2 i2bi BM/B+ i2/i? i MQi HHTQTmH iBQ
Bb 2 bQM #H2 7Q " mb iQ T Q+22/ #v ii2KTiBM; iQ
KQM; i?2 TQTmH iBOQM T°QTQ iBQMb 2tBbiX

kX "2;BM #v +QKTmiBM; i?2i?°22 b KTH2 T'QTQ iBQMb b 7QHHQ

"M/ GQv Hiv a KTH2 S QTQ'iBQMb
*22p QH2i A E 69/125 = 0:5520

6Q / 6m b B M120/200 = 0:6000

>QM/ ++Qps/=123/175 = 0:7029
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‘o Tisz*QKT 'BM; JmHIBTH2 S QTQ iBQMb- h2biQ3 AM/2T2M/2M
M2bb Q7 6Bi

jiX 6Q  i?Bb r2 rBHH "2Hv QM

T Q+2/m 2i? i+ M #2 mb2/iQ
+QM/m+i bi iBbiB+ H i2bib #2ir22M HHT B'b Q7 TQTmH iBQM T

BM:-r2/Bb+mbb KmHiBTH2 +QKT "BbQM T Q+2/m 2FMQXM bi?
9X g2 #2;BM #v +QKTmiBW i?2

#2ir22M
b KTH2 T'QTQ iBQMb 7Q 2 +?2 T B Q7 TQTmH iBQMb BM i?2 bir

C *?2p " QH2i AKT H M/ 6Q '/ 6mbBQM,
= j0:5520 0:600Q = 0:0480

C *?2p " QH2i AKT H M/ >QM/
= j0:5520 0:7029 = 0:1509

C 6Q°/6mbBQM M/ >QM/ ++Q"/,
= j0:6000 0:7029 = 0:1029

++Q/,

8X AM

b2+QM/ bi2T- r2 h2zH2-+i
BM;

M/ +QKTmi2i?2 +Q "2bTQM/
70°2 +?2 T B rBb2 +QKT "BbQM mbBM; i?2 7TQHHC
eX ' BiB+ Ho Hm2b 7Q " i?2 J °
SQTmH iBQM S'QTQ iBQMb
6Q 2 +? T B'rBb2 +QKT "BbQM +QKTmi2

b+mBHQ S B rBb2 *QKTK'BbQM S°Q

+ BiB+ Hp Hm2 b 7Q
CV; = (12:3)

r?2° 2

2= +?B@b[m "2 rBi?
P Mfp =
n; M,hj:

H2p2H Q7kbB/2MB22bMIR2 7 M/ QK
b KTH2 T'QTQ iBQMb 1QMFQTmH iBQMb
b KTH2 bBx2b 7Q iT®MImH iBQMb

dX IbBM; i?2 +?B@b[m "2 /Bbi BEniBIRULBM d; #32D RKXB-22/QK -
M/

yXy8 H2p2H Q7 bB;MBZE# M+R99tX L. @2 mbBM; i?2 b KTH2
T QTQ pPBOOMIS20-p, = 0:6000- Mps = 0:7029- i?2 + BiB+ Hp Hm2b 7Q" i

i?7°22T B rBb2 +QKT "BbQM i2bib "2 b 7QHHQTrb,

UV *?2p QH2i AKT H M/ 6Q /6mbBQM

CVypp =

UR R M@KV V

62# m v ky- kyk8



oo o *QKT "BM: JmHIBTH2 S'QTQ iBQMb- h2hi Q7.AM/2T2M/2M
: T.zR,kMbeQMBi B BTN S

U#V *22p QH2i AKT H M/ >QM/ ++Q"/
r

P_—— 0:5520(1 0:5520) 0:7029(1 0:7029)
= + =
CVi3 5:991 125 175 0:1379
U+V 6Q / 6mbBQM M/ >QM/ ++Q"/
r
Vs = Peggi 0:6000(1 0:6000), 0:7029(1 0:7029) _ ... 0q

200 175

3X A7 i?2 #bQHmMi2 p HM2 Q7 Mv T B'rBb2b KTF2 T Dt iBQM /E
+22/bBib+Q "2bTQM/BM; + BiBiR HTp BImRb2 /Bz2 2M+2 Eb
ii?72yXy8 H2p2H Q7 bB;MB}+ M+2 M/r2+ M+QM+HmM/2i? ii?2ir
mH iBQM T QTQ iBQMb "2 /Bz2 2MiX

NX Uh #H2 RkX8V T B'rBb2 +QKT "BbQM T Q+2/m" 2,

RyX h?2 +QM+HmMbBQM 7 QK i?2 T B rBb2 +QKT BbQM T Q+2/m"
+ Mi /Bz2 ' 2M+2 BM +mbiQK2 HQvV Hiv Q++m b #Mf22R i?2 *?2¢
>QM/ ++QPFmM b KTH2 "2bmHib BM/B+ i2 i? ii?2 >QM/ ++Q" /"
TQTmH iBQM T°QTQ'iBQM Q7 QrM2'b r?Q b vi?2v 2 HBF2Hv i
++Q /X h?mb-r2+ M+QM+HmM/2 i? ip:22037Q29N ? 0+ Q 2U2°
+mbiQK2  HQvV Hivi? Mi?2 *?@pF 0BEZOVAXKA? H " 2bmHib Q7 i?2 bim/
"2BM+QM+HmMbBp2 biQi?2 +QKT "~ iBp2 HQv Hiv Q7 i?2 6Q "/ 61

RRX q?BH2 i?2 6Q / 6mbBQM /B/ MQi b?Qr bB;:MB}+ MiHv /Bz2 2Mi
iQ i?2 *?22p " QH2i AKT H Q  >QM/ ++Q /- H :2° b KTH2 K v ?
bB:MB}+ Mi /Bz2 2M+2 #2ir22M 6Q / 6mbBQM M/ i?2 Qi?2 irQ
Q7 +mbiQK2  HQv HivX

URRjI\@W-I\LLSV 62#'m “v ky- kyks



vo 1ioR K*QKT "BM; ImHIBTH2 S'QTQ iBQMb- h2ki Q7 AM{RT2M/2M
' ' 'M2bb Q7 6B ’

RkX Ai Bb MQi MM+QKKQM 7Q° KmHiIBTH2 +QKT 'BbQM T Q+2/m
bQK2 T B rBb2 +QKT "BbQMb M/ v2i MQi b?Qr bB;MB}+ M+2 7Q
T "BbQMb BM i?2 bim/vX

RjXXALZ'56 V q?ViB7 pj CV -i?2 T B rBb2 /Bz2 2M+2 Bb bB;MB}+ Mi\
C AXn B(nipr)-r2 ? ®2Xq1) = npr MNMar(X1) = nipa(1 pr) X

X
Cl=p=mX
Ny

GVar(G?) =

¢ *Gh,

C aBKBH >3v B p) X
CE(: po)=

CVar(p, p)=

C IM/2Ho:pr=p.-i2bi bi iBpipst,

RkXk h2bi Q7 AM/2T2M/2M+2

RX M BKTQ'i Mi TTHB+ iBQM Q7 +?B@b[m "2 i2bi BMpQHp2b r
7Q i?2 Q7 irQ p "B #H2bX 6Q  i?Bb i2bir2i F

URRjI\@W-I\LLSV 62#'m “v ky- kyks



‘o Tisz*QKT 'BM; JmHIBTH2 S QTQ iBQMb- h2ki Q7 AM/2T2M/2M
M2bb Q7 6Bi

7°QK TQTmH iBQM M/ 2+Q /i?2 Q#b2 p iBQMb 7Q
p "B #H2bX

kX g2 rBHH bmKK “Bx2 i?2/ i #v +QmMiBM: i?2 MmK#2 Q7 "2bTQ
M iBQM Q7 + i2:Q'v7Q p B #H2 R M/ + i2:Q°v7Q p 'B #H2

iX h?2 MmMHH ?2vTQi?2bBb 7Q  i?Bbi2biBbi? ii?2irQ+ i2;Q B+ Hp
h?mb-i?2 i2bi Bb 272 °2/iQ k X

9X1t KTH2 #22 BM/mbi'v bbQ+B iBQM +QM/m+ib bm p2viQ /2
2M+2b Q7 #22° ['BME2 b 7Q  HB;?i- "2;mH - M/ / "F #22°bX

UV b KTH2Q7 kyy #22 /' BMF2 ' bBbi F2MrBi? 2 +?2 T2 'bQM Bl
BM/B+ i2 T '272°2M+27Q QM2 Q7i?2i?°22ivT2b Q7 #22 b,
i i?72 2M/ Q7 i?2 bm p2v [m2biBQMM B 2- i?2 "2bTQM/2Mi B
BM7Q K iBOQM QM p "B2ivQ7/2KQ; T?B+b BM+HmM/BM; ;2M

U#V "2b2 "+? [m2biBQM Q7 BMi2 2biiQi?2 bbQ+B iBQM Bb r?
i?7°22ivT2b Q7 #22 Bb BM/2T2M/2Mi Q7 i?2 ;2M/2° Q7 i?2 #2.

U+V A7 i?2irQ + i2;Q°' B+ Hp B #H2b- #22 T°272 2M+2 M/ ;2N\
#22 T 272 2M+2/Q2b MQi/2T2M/ QM ;2M/2° M/ i?2T 272 2M
M/ "F#22 + M#2 2tT2+i2/iQ#2i?2b K27Q K H2 M/ 72K H

U/V >Qr2p2 - B7 i?2 i2bi +QM+HmMbBQM Bb i? ii?2 irQ + i2;Q E
BM/2T2M/2Mi-r2 ? p22pB/2M+2i? i #22 T '272°2M+2 Bb bb(
MTQM i?2 ;2M/2° Q7 i?2 #22 /| BMF2 X

U2V b "2bmHi-r2 + M 2tT2+i #22 T 272 2M+2b iQ /Bz2 7Q K
/I " BMF2 bX AM i?Bb + b2- #22 K Mm7 +im 2" +QmH/ mb2 i?l
iIQKBx2 Bib T"TQKQiBQMb M/ /p2°iBbBM; 7Q  i?2/Bz2 2Mii °
M/ 72K H2 #22° /" BMF2 bX

8X h?2 ?2vTQi?2b2b 7Q  i?Bb i2bi Q7 BM/2T2M/2M+2 2 b 7QHHQ1

Ho: "22° T 272 2NM+2 BD Q7 ;2M/2°
Hy: "22° T 272 2NM+2 Eb Q7 ;2M/2°

eX Uh #H2 RkXeV aBM+2 M Q#D2+iBp2 Q7 i?2bim/vBbiQ/2i2 KB
ir22M i?2 #22° T 272 °2M+2b 7Q K H2 M/ 72K H2 #22  / BMF2 b-

URRjI\@W-I\LLSV 62#'m “v ky- kyks



vo 1ioR K*QKT "BM; ImHIBTH2 S QTQ iBQMb- h2ki QTHAMRZT 2M/2M

M2bb Q7 6Bi

M/ 7QHHQr i?2 mbm HT' +iB+2 Q7 K FBM; i?2

p B #H2i?2 p B #H2BM i?2/ i i #mH iBQM i #H2X h?2 #22
Bbi?2 p B #H2 M/Bbb?QrM bp?B #H2X h?2

b KTH2 "2bmHib Q7 i?2 kyy #22° /' BMF2 b BM i?2 bim/v "2 bmKK

dX 6Q  i?2 + i2:Q B+ Hp "B #H2 ;2M/2 -r2 b22 Rjk Q7 i?2 kyy BM i
h?Bb :Bp2b mb i?2 2biBK i2 i7 i - Q7 i?2 #22° ['BMF2°
TQTmH iBQM Bb K H2X aBKBH vy 12 2LiBK i2 i?-iQ7 i?2
#22° "BMF2  TQTmH iBQM Bb 72K H2X h?mb K H2 #22° /"BMF2
72K H2 #22  /"BMF2'b TT QtBK i2Hv k iQ RX

3X a KTH2 T'QTQ iBQMb Q' T2 +2Mi :2b 7Q" i?2i?2°22 ivT2b Q7 #2
UV S'272° GB:?i"22°
U#V S 272 2:@#H00=02385- Q" j3X8W
U+V S 272 . 3B/20020:165- Q" ReX8W

NX + Qbb HH #22 /'BMF2 b BM i?2 b KTH2- HB;?i #22 Bb T 272
#22 Bb T'272 "2/ H2 bi Q7i2MX

RyX h?2 +QKTmi iBQMb M/ 7Q KmH b mb2/iQ /2i2°KBM2 B7 #22°
"2 BM/2T2M/2Mi "2 1?2 b K2 bi?Qb2 mb2/7Q i?2 +?B@b[m "2
IM/2" 1?2 bbmKTIiBQM i? ii?2 #22° T 272 2M+2b M/ ;2M/2° "2 B
1?72 2tT2+i2/ 7' 2[m2M+M/7QQHQWEKIM; Bp2M #v

e = (12:4)

RRX Uh #H2 RkXdV 2tT2+i2/ 7 2[m2M+B2b

URRjI\@W-I\LLSV 62#m “v ky- kyks



* 0 : R *QKT "BM; JmHIBTH2 S QTQ iBQMb- h2Rki ¢ IF\PQM r2mM/2Mm
2 Ti2 ,k > i % ,QZ ll(%

RkX h?2 +?B@b[m "2 i2bi bi iBbiB+X

2= (12:5)

RiX gBi?Qrb M/+QHmMKMb BM i?2 i #H2- i?2 +?B@b[m "2 /Bbi B#
12;°22b Q77 22/QK T QpB/2/i?22tT2+iz2/7 2[m2M+v B
7Q 2 +? +2HHX

RO9X Uh #H2 RkX3V

R8X h?2mTT2 i BH 2 Q7 i?2 +?B@b[m "2 /Bbi B#miBQM rBi? k /.

"2 BMITT2] xRy yXy8 yXyk8 yXyR yXyy8
2 0 Hm2fUk| 9Xey8 8XNNR dXjd3 [NXkRy RyX8Nd

URRjI\@W-I\LLSV 62#'m “v ky- kyks



* 0 : R *QKT "BM; JmHIBTH2 S QTQ iBQMb- h2Rki ¢ lF\Pg\ﬂ r2mM/2Mm
2 Ti2 ,k > i % ,QZ ll(%

ReX h?mb-r2b22i?2mTT2 i 34 "Bbi#2ir22M M/ -
M/ bQi?2+Q "2bTQM/BM; mTT2 i BKmR2i #2 #2ir22M yXy8 M/
yXyk8X qRi? -r2 2D+ M/ +QM+HM/2 i? i #22 T 272 2M-

MQi BM/2T2M/2Mi Q7 i?2 :2M/2° Q7 i?2 #2@p /HBARIBY X UaQ7ir "2

RAX qBiE0:05 M/ k /2;°22b Q7 7°22/QK-i?2 + BiB+ Hp Hm2 7Q" i?2
bi iBbiB2sBH5:991X h?2 mTT2 i BH '2D2+iBQM 2;BQM #2+QK2b

2D M4iB7

gBi®845 5991- r2 "2DRKi

R3X q?BH2r2 MQr ? p2 2pB/2M+2 i? i #22 T 272 2M+2 M/ ;2M/2"
r2 rBHH M22/iQ ;: BM //BiBQM H BMbB:?i 7°QK i?2 /i iQ bb2b
#2ir22M i?2b2irQp "B #H2bX PM2r viQ /Q i?Bb Bb iQ

T Q# #BHBiv Q7 i?2 #22 T 272 2M+2 *2bTQMb2b 7Q° K H2b M/

"22° S 272°2M+2 J H2 62K H2
GB;?i 39/68 =0:5735- Q" 8d Xj8W
_2;mH | 56/132=0:4242- Q 9k X9|RW68 =0:3088- Q" jyX|33W
"F 25/132=0:1894- Q" R3XN®BW8 = :1176- Q" RRXdeW

RNX q? iQ#b2 p iBQMb + MvQmK F2 #Qmii?2 bbQ+B iBQM #2ir2

2M/2°  BM i?2 b KTH2\

UV 6Q 72K H2 #22° /' BMF2 b-i?2?B;?2bi T 272°2M+2 Bb 7Q"°

U#V 6Q K H2 #22 /' BMF2'b- "2;mH ~ #22 Bb KQbi 7°2[m2MiHvVv

U+V q?BH2 72K H2 #22° /' BMF2 b ? p2 ?B;?2 T 272 2M+2 7Q"
K H2 #22° /|  BMF2 b ? p2 ?B;?2 T 272 2M+2 7Q #Qi? "2;m
#22 X

U/V U6B;m 2 RkXRV . i pBbm HBx iBQMi?"Qm;?# ~+? "ibBb ?2Z
biQ?QrirQ + i2;Q°'B+ Hp "B #H2b "2 bbQ+B i2/X

URRjI\@W-I\LLSV 62#'m “v ky- kyks



vo 1ioR K*QKT "BM; ImHIBTH2 S'QTQ iBQMb- h2ki Q7AM/3T2M/2M
' ' 'M2bb Q7 6B ’

kyX?B@a[m "2 h2bi 7Q° AM/2T2M/2M+2 Q7 hrQ * i2:Q B+ H o B #F

URV ai i2 i?2 MmHH M/ Hi2 M iBp2 ?2vTQi?2b2bX
Ho: h?2 irQ + i2:Q B+ Hp "B #H2b "2 BM/2T2M/2Mi-
Ha: h?2irQ + i2;Q B+ Hp "B #H2b "2 MQi BM/2T2M/2Mi
UKV a2i H2p2H Q7 XBaRBR2+iM+2M/QK b KTH2 7°QK i?2 TQTmH
+QHH2+i /i 7Q #Qi? p "B #H2b 7Q  2p2'v 2H2K2Mi BM i?2
Q#b2'p2/ 7 2[lH2MMB2b#H2 rRIrD MAQHMKMbX h?22 2tT2+i2/
7°2[m2M+B2b Kmbi HH #2 8 Q" KQ 2 7Q  i?2 +?B@b[m "2 i2b
i?2 MMHH ?2vTQi?2bBb Bb i'm2 M/ +QKTmigi?2 2tT2+i2/ 7 2r
UjV A7 i?2 2tT2+i2/ § -2Ph2M@V-KQ 2 7Q" 2 +? +2HH- +QKTmi2
bi iBbiB+,

2 _

UoVv 2D2+iBQM "mHZ,
BX@p Hm2 TT Q +H3,BZy@p2HimX
BBX *'BiB+ Hp Hm2 THy R?+?,2,2R2Xi
usv ." r/2+BbBQM M/ +QM+HmMbBQMX
kRX 6BM HHv-B7 i?2 MmMHH ?2vTQi?2bBb Q7 BM/2T2M/2M+2 Bb 2D

#BHBiB2b b b?QrM BM i?2 #Qp2 2t KTH2 rBHH ?2HT i?2 M Hv|
Q" 2tBbib 7Q  i?2irQ + i2:Q'B+ Hp ‘B #H2

URRjI\@W-I\LLSV 62#'m “v ky- kyks



* 0 : R *QKT "BM; IJmMHIBTH2 S’ QTQ iBQMb- h2 ki Q)7 r2mM/2Mm
2 Ti2 ,k > i % ,QZF\AdM/(%

RkXj :QQ/M2bb Q7 6Bi h2bi

RX AM i?Bb b2+iBQM r2 mb2 +?B@b[m "2 i2bi U;QQ/M2bb Q7 }ii2
TQTmH iBQM #2BM; b KTH2/ ? b X

UV g2} bi+QMbB/2° TQTmH iBQM iEi? ?BATQMW#BHBIv
/IBbi"B#miBQM M/ mh?2 i2bi iQ /2i2°KBM2 B7 M2r b KTH
/i BM/B+ i2i?2°27 b#22M +? M;2BMi?2TQTmH iBQM /Bb
iQ i?72 ?BbiQ B+ H/Bbi'B#miBQMX

U#V g2 i?2M +QMbB/2° bBim iBQM r?2°2 M bbmKTiBQM Bb K
2 b T Q# #BHBiv /Bbi'B#miBQM M/ mb2 :QQ/M2btk
/2i2°KBM2 B7 b KTH2/ i BM/B+ i2i? ii?2 bbmKTiBQM Q7 M
/IBbi'B#miBQM Bb Q  Bb MQi TT QT B i2X

JmMHIBMQKB H S Q# #BHBiv .Bbi B#miBQM

RX gqBi? KmHIiBMQKB H T Q# #BHBiv /Bbi ' B#miBQM- 2 +? 2H2K:
bB:M2/iQ QM2 M/ QMHV QM2 Q7 i? 22X  KQ 2

kX gBFBT2/B , JImMHIiBMQKB H /Bbi'B#miBQM,
?2i1iTb,ff2MXrBFBT2/B XQ ;frBFBfIJmMHIBMQKB Hn/Bbi B#miBQM

X1t KTH2 *QMbB/2  i?2 K "F2i b? "2 bim/v #2BM; +QM/m+i2/ #v .
_2b2 “+2X

UV Pp2 i?2 T biv2 - K F2ib? "2b 7Q  +2°i BM T Q/m+i ? |
jyW 7Q° +QKT Mv - 8yW 7Q° +QKT Mv "- M/ kyW 7Q° +QKT
2 +? +mbiQK2 Bb +H bbB}2/ b #mvBM; 7°QK QM2 Q7 i?2b2 +
KmHIBMQKB H T Q# #BHBiv /Bbi ' B#miBQM rBi? i? 22 TQbbB
U#V h?2 T°Q# #BHBiv7Q 2 +?2 Q7i?2i?°22Qmi+QK2b Bb,
Bph= T Q# #BHBiv +mbiQK2 Tm +2 B2QiM2#+ QKT Mv
BBX= T Q# #BHBiv +mbiQK2 Tm +B F2RIMZ# QKT Mv
BRBX T Q# #BHBiv +mbiQK2 Tm +T F2RIM2# QKT Mv
U+V IbBM; i?2 ?BbiQ B+ HK "F2ib? "2b-r2? p2 KmHIiBMQKB F
iBQM B E20:30-pg =0:50- Mpe = 0:20X
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* 0 : R *QKT "BM; JmHIBTH2 S QTQ iBQMb- h2Rki ¢ IF\A‘i\ﬂ r2mM/2Mm
2 Ti2 ,k > i % ,QZ ll(%

U/v *QKTCMVH Mb iQ BMi'Q/m+2 06M2r M/ BKT Qp2/6 T 'Q/m+
Bib +m "2Mi 2Mi'v BM i?2 K TF2iK "QKBMRMNa+Qii J "F2iBM;
_2b2 "+?iQ/2i2 ' KBM2r?2i?2 i?2M2rT ' Q/m+irBHH Hi2 Q" -
b? "2b 7Q i?72i?°22 +QKT MB2bX

U2V aT2+B}+ HHv- i?2 a+Qii J "F2iBM; _2b2 "+? bim/v rBHH B
+mbiQK2 b iQ i?2 M2€C AIQATmMY M/ i?2M bF i?72 +mbiQK2 b
BM/B+ i2 T 272 2M+2 7R TiRZ2m@KT2MNv+QKT Mv " T Q/m+i- (
i?72 M2r +QKO T™MQ/m+iX

9X h?2 ?2vTQi?2bBb i2bi iQ /2i2 " KBMZ B7Q?&1 M2Bb-BDBF2MvV iQ +?2 M
i72 ?BbiQ B+ HK "F2ib? "2b7Q i?2i?°22 +QKT MB2bX

Ho:

Ha: h?2 TQTmH iBQM T QT @ #B30ph = 02501 QM e = 0:20

8X h?2 MmHH ?vTQi?2bBb Bb # b2/ QM i?2 ?BbiQ B+ H KmHIiBMQK
7Q°i?2 K F2ib? "2bX A7b KTH2 "2bmHHy HR2+QIiQ J?F2ABR+iBQN
~2b2 "+?2 rBHH ? p2 2pB/2M+2iQ +QM+HmM/2 i? ii?2BMi"Q/m+iB
CT Q/m+irBHH +? M;2i?2 K "F2ib? "2bX

eX G2i mb bbmK2 i? i i?72 K "F2i "2b2 "+? }’K ? b mb2/ +QMbmK
+mbiQK2'bX 1 +? +mbiQK2 r b bF2/iQ bT2+B7v Tm +? b2 T .
i?7°22 Hi2"M iBp2b, +QKT Mv 6b T Q/m+i- +QKT Mv "6b T Q/m+
M2r T°Q/m+iX h?2 kyy "2bTQMb2b "2 bmKK "Bx2/,

P#b2 p2/ 6 2[m2M+v
*QKT Mv 0O6b S|®QHFiMv "6b STQQKFiIMvV *6b L2r S Q/m+i
93 N 3 89

dX S2°7Q K ;QQ/M2bb Q7 }ii2bii? i rBHH /2i2 ' KBM2 r?2i?2" i?2
iQK2  Tm +? b2 T°272 2M+2b Bb i?2 MmMHH ?2vTQi?2bBbX

3X GBF2 Qi?2° +?B@b[m "2 i2bib- i?2 :QQ/M2bb Q7 }i i2bi Bb # b
Q#b2 p2/ 7 2[m2M+B2b rBi? i?2 2tT2+i2/ 7 2[m2M+B2b mM/2 i?
MmHH ?2vTQi?2bBb Bb i m2X

URRjI\@W-I\LLSV 62# m “v ky- kyks



vo TioR K*QKT "BM; ImHIBTH2 S'QTQ iBQMb- h2ki Q7 AM{RT2M/2M
' ' 'M2bb Q7 6B ’

NX h?2 2tT2+i2/ 7 2[m2M+v 7Q" 2 +? + i2;Q'v Bb 7QmM/ #v KmHIiB
Q7 kyy #v i?2 ?2vTQi?2bBx2/ T QTQ iBQM 7Q i?2 + i2;Q v,

1tT2+i2/ 6 2[mM2M+v
*QKT Mv 6b S]®OKFiMv "6b SIOQKTFIiMv *6b L2r S Q/m+]
200(030) = 60 200(050) = 100 200(020) = 40

RyK2bi ai iBbiB+ 7Q"° :QQ/M2bb Q7 6Bi

2= (12:6)
r?2° 2
U v-= 7°2[m2M+v 7Qi + i2;Q" v
U #e/= 7°2[m2M+v 7Qi + i2;Q vV

UHE 122 MmK#2 Q7

LQi2, h?2 i2bi bi iBbiB+ ? b +?B@ b[rke12/ 2B 2B #Qi B QA2 rB K?
T QpB/2/i? ii?2 7°2[m2M+B2b ‘2 7Q° HH+ i2:Q'B2bX

RRX h?2 i2bi 7Q" ;QQ/M2bb Q7 }i Bb Hr vb QM2@i BH2/i2birBi?
BMi?2mTT2 i BHQ7i?2 +?B@b[m 2 /Bbi'B#miBQM,

2D M4iB7

RkXt KTH2 Uh #H2 RkKXNV G2i mb +QMiBMm2 rBi? i?2 a+QiiJ "F2iB
M/ mb2i?2b KTH2 /i iQi2bii?2?2vTQi?2bBbi? ii?2 KmHIiBMQK
i?72 K "F2i b? "2 T Qf ©0iB0QM b 0:50- Mpec = 0:20X g2 rBHH mb2
M =0:.05H2p2H Q7 bB;MB}+ M+2X g2 T Q+22/ #v mbBM; i?2 Q#b.
7°2[m2M+B2b iQ +QKTmi2i?2 p Hm2 Q7 i?2 i2bi bi iBbiB+X
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vo 1ioR K*QKT "BM; ImHIBTH2 S QTQ iBQMb- h2ki Q7AW ZT 2M/2M

M2bb Q7 6Bi

RjX qBi?i?22tT2+i2/7 2[m2M+B2b HH8Q KQ 2-i?2+7?B@%[m "2 i
92 rBHH "2D2+i i?2 MmHH ?2vTQi?2bBb B7 i?2 /Bz2 2M+2b #2ir2
T2+i2/ 7°2[m2M+B2b "2 H *:2X

ROX h?2i2bi b?P¥B1B4B#Hh #2ir22M 8XNNR M/ dXjd3X h?mb-i?2 +Q "2l
T2 i BH p@@HmM2Kmbi#2 #2ir22M X qBi? -
r2 2DRgiM/ +QM+HM/2i? ii?2BMi Q/m+iBQM Q7 i?ZM2r T Q/m-
rBHH Hi2  i?2 ?BbiQ B+ HK "F2@p HDBO@RSBMAQ7ir "2,

"2 BMITT2] By Xy8 yXyk8 yXyR yXyy8
20 Hm2UK| 9Xey8 8XNNR dXjd3 [NXkRy RyX8Nd

R8X h?2 + BiB+ Hp Hm2 ¥D00 W/, krB2? 22b Q7 7 22/QK-i?2 + BiE
p HM2 7Q" i?2 i2bi BjsiBBLX BI?2 mTT2 i BH "2D2+iBQM "mH2 #
X qBVB34> 5991- r2 " 2DRKi

ReX LQri? ir2 ? p2 +QM+HmM/2/ i?2 BMi'Q/m+GBIQORA/@7Ai MB2HH+QKT
Hi2 i?72 K "F2ib? "2b7Q i?2i? 22 +QKT MB2b-r2 "2 BMi2 2bi
#Qmi ?2Qr i?2 K "F2ib? "2b "2 HBF2HviQ +? M;2X

RdX IbBM; i?2 ?BbiQ B+ HK "F2ib? "2b M/ i?2b KTH2 /i -r2 bmK

7QHHQrbD,
*QKT MyBbiQ B+ HJ F2ija?KRHRPWM J "F2ia?| 2 UWV
jy
" 8y 98/200 = 0:49- Q" 9N
* ky 54/200 = 0:27- Q" kd
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‘o Tisz*QKT 'BM; JmHIBTH2 S QTQ iBQMb- h2ki Q7 AM/2T2M/2M
M2bb Q7 6Bi

R3X U6B:m 2 RkXkV h?Bb/ i pBbm HBx iBQM T Q+2bb b?Qrbi? ii
BM+'2 b2i?2 K "F2ib? "TXKQ*QHQIK TBMQMb 7Q " i?2 Qi?2 irQ +QK1
BM/B+ i2 i? i +Q&H :M&M BM K “F2i b? "2 rBHA R R4Q KT Mv
+QKT BAX

RNXMHIBMQKB H S 'Q# #BHBiv .Bbi'B#miBQM :QQ/M2bb Q7 6Bi h2

URV ai i2i?2 MmHH M/ Hi2 M iBp2 2vTQi?2b2bX
BNy, h?2 TQTmH iBQM T Q# #BHBiv /Bbi ' B#miBC
rBi? bT2+B}2/ T Q# #BHBiBRbE T2 Q2B2HQ7 i?2
BBIX, h?2 TQTmH iBQM /Q2b MQi 7QHHQr KmHiBMQKB H /E
bT2+B}2/ T ' Q# #BHBiB2W 7 Q2 ;D #P2Q7 i?2

UkV a2i H2p2H Q7 bBI/MBHR2 M+2 M/QKb KTH2 M/ 2+Q /i?2
7 2[m2M+BRb2 +? + i2;Q vX bbmK2 i?2 MmHH ?2vTQi?2bBb E
i2’KBM2 i72 7°2[m2eMBWM 2 +? + i2;Q v #v KmHIBTHVBM;
+ 0i2;Q'vT Q# #BHBiv #v i?2 b KTH2 bBx2X

UjV A7 1?2 2tT2+i2/67BD[m2HR+ki 8 7Q 2 +? + i2;Q v- +QKTmi2 i?
Q7 1?2 i2bi bi iBbiB+X

U9V 2D2+iBQM "mH?2,
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vo 1ioR K*QKT "BM; ImHIBTH2 S'QTQ iBQMb- h2ki Q7 AW2T2M/2M
' ' 'M2bb Q7 6B ’

BX@p Hm2 TT Q +H3,By@mp2Him2
BBX *'BiB+ Hp Hm2 TH B?+?,2 2R2+i

usv ." r/2+BbBQM M/ +QM+HmMbBQMX

LO'K H S Q# #BHBiv .Bbi'B#miBQM

RX h?2 ;QQ/M2bb Q7 }ii2bhi 70 Q# #BHBiv /Bbi'B#miBQM Bb HbQ
i?72 mb2 Q7 i?2 /IBbi'B#miBQMX

kX AM T "iB+mH - Q#b2'p2/ 7°2[m2M+B2b 7Q  b2p2  H + i2;Q B2
T "2/iQ 2tT2+i2/ 7°2[m2M+B2b mM/2  i?2 bhomKTIiEDK i? ii?2
MQ K HT Q# #BHBiv /Bbi'B#miBQMX

iX "2+ mb2i?2MQ K HT Q# #BHEiv /Bbi B2 KM BQ/B7vi?2
rvi?2 “2/2IM2/ M/ ?2Qri?22tT2+i2/ 7 2[m2M+B2b ‘2 +

9X1t KTH2 Uh #H2 RkXRyV CQ# TTHB+ Mii2bi/ i 7Q *?2KHBM2

UV *22KHBM2 ?B2b TT QtBK i2Hv 9yy M2r 2KTHQvV22b MMm
HQ+ i2/i?2°Qm;?2Qmi i?2 IMBi2/ ai i2bX h?2 T2'bQMM2H /B 2-
MQ' K H/Bbi'B#miBQM TTHB2b 7Q  i?2 TQTmH iBQM Q7 i2bi

U#V A7 bm+? /Bbi'B#miBQM + M #2 mb2/- i?2 /Bbi'B#miBQM r(
iBM; bT2+B}+ i2bi b+Q 2bc i? i Bb- b+Q 2b BM i?2 mTT2  ky'
QM- +QmH/ #2 B/2MiB}2/ [mB+FHvVX
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fo T *QKT "BM:; JmHIBTH2 S'QTQ iBQMb- h2hki Q7 2T2M/2M
: Tuzl:e,kl\“be?68i i Q1AM A

U+V >2M+2-r12r MiiQ i2bi i?2 MmHH ?2vTQi?2bBb i? ii?2 TQTm
2 b MQ'K H/Bbi'B#miBQMX

8X * H+mH iBQMb,

eX >vTQi?2b2b #Qmii?2 /Bbi'B#miBQM Q7 i?2 DQ# TTHB+ Mii2l
U My, h?2 TQTmH iBQM Q7 i2bi b+Q 2b? b MQ K H /Bbi ' B#miE
M/ bi M/ //2pB iBQM RyX9R
U#N,, h?2 TQTmH iBQM Q7 i2bi b+Q 2b /Q2b MQi ? p2 MQ K F
K2 M e3X9k M/ bi M/ //2pB iBQM RyX9R

dX U6B;m 2 RkXjV h?2 ?2vTQi?2bBx2/ MQ K H/Bbi B#miBQM,

3X U6B:m 2 RKX9V .2}M2 i?2 + i2:Q B2b Q7 i2bi b+Q 2b bm+? i? |
+B2b rBHH #2 7Q 2 +? + i2:Q°vX gBi? b KTH2 bBx2 Q7
rvQ7 2bi #HBb?BM; + i2;Q B2b Bb iQ /BpB/2 i?2 MQ 'K H T Q# 1
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vo 1ioR K*QKT "BM; ImHIBTH2 S'QTQ iBQMb- h2ki Q7,AM/2T2M/2M
' ' 'M2bb Q7 6B ’

NX qBi? b KTH2 bBx2 Q7 8y-r2 iQmi/ 2iTBM 2 +? BMi2 p H Q"
+i2;Q v- M/ i?2 "mH2 Q7 i?mK# 7Q" 2tT2+i2/ 7 °2[m2M+B2b rQm|
HQQF KQ'2 +HQb2HV ii?2T°'Q+2/m ' 27Q  + H+mH iBM; i?2 + i2

UV qBi? +QMiBMmQmb T Q# #BHBiv /Bbi B#miBQM- 2bi #HBE
BMi2 p H? b M 2tT2+i2/ 7 2im2ZN=vXQ7

U#V 6B bi +QMbB/2  i?2 i2bib+Q 2 +riiBND;7Q2272H QrXDIi2b X
6°QKi?2i #H27Q i?2bi M/ "/ MQ K H/Bbi B#HMHBQM®2 }M/ i?
i?Bbi2bib+Q 2BbX h?2°27Q 2-i?2i2hibk+0 2 Q7
T QpB/2b i?Bb +miQzp HM2 7Q  i?2 HQr2bi RyW Q7 i?2 b+Q "

U+V 6Q i?2HQr2bikyW-123IM/~ M/i?mb X

U/V qQ FBM: i?°Qm:? i?2 MQ K H /Bbi"B#miBQM BM i? irv T Q
i2bi b+Q 2 p Hm2b,
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vo 1ioR K*QKT "BM; ImHIBTH2 S'QTQ iBQMb- h2ki Q7,AWM/2T2M/2M
' ' 'M2bb Q7 6B ’

RyX Uh #H2 RkXRRV qBi? i?72 + i2;Q ' B2b Q"  BMi2 ' p Hb Q7 i2bi b+C
i?72FMQrM 2tT2+i2/7 2[m2M+v Q7 }p2T2 + i2;Q v-r2+ M 2im N
Q7 h #H2 RkXRy M/ /2i2 ' KBM2 i?2 Q#b2 ' p2/ 7 2[m2M+B2b 7Q" i
T QpB/2bi?2 "2bmHib BM h #H2 RkXRRX

RRX Uh #H2 RkXRKV h?2 p Hm2 Q%=i?2X2bi bi iBbiB+ Bb
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vo 1ioR K*QKT "BM; ImHIBTH2 S'QTQ iBQMb- h2ki Q7AM/2T2M/2M
' ' 'M2bb Q7 6B ’

RkX IbBM; i?2 "mH2 7Q  +QKTmiBM; i?2 MmK#2 > Q7 /2:°22b Q7 7 2:
}ii2bi-r2 ? p2 12;°22b Q7 7°22/QK # 102/ QM
+ i2:Q B2=2MT ° K2i2'bUK2 M M/ bi M/ //2pB iBQMV 2biBK i2/
b KTH2 / i X

RjX amTTQb2 i? ir2i2bii?2 MmHH ?vTQi?2bBbi? ii?2 /Bbi'B#miB
MQ 'K H /Bbi'B#miBQM rBi? yXRy H2p2H Q7 bB;MB}+ M+2X

RO9X hQ i2bi i?Bb ?2vTQi?2bBb- r2 M22@ pQHh2227 QOB M22iP2bi bi iBbil
2=7:2 #v }M/BM; i?2 "2 BMi?2 mTT2 i BH Q7 +?B@b[m "2 /Bl
[12;°22b Q7 7°22/QKX Uh #H2 RRXOA2r2 YM/BI2H M 2 BM i?2
MTT2 i BH ;2 i2 i? MyXRyX h?mb@r AMQ BiR? ;i 2?12 i? M yXR\
UaQ7irp@p HMBB4V X

R8X qBi? - i?2 ?2vTQi?2bBb i? ii?2 T'Q# #BHBiv /Bbi B#n
*22KHBM2 DQ# TTHB+ Mii2bi b+Q 2b Bb MQ 'K H T Q# #BHBi
“2D2+i2/X

ReXQ K H S'Q# #BHBiv .Bbi'B#miBQM :QQ/M2bb Q7 6Bi h2bi

URV ai i2i?2 MmHH M/ Hi2 "M iBp2 ?2vTQi?2b2bX
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vo 1ioR K*QKT "BM; ImHIBTH2 S'QTQ iBQMb- h2ki Q7 AM/2T2M/2M
' ' 'M2bb Q7 6B ’

Ho, h?2 TQTmH iBQM ? b T Q# #BHBiv /Bbi B#miBQMX
Ha, h?2 TQTmH iBGM /iQ2h T Q# #BHBiv /Bbi'B#miBQ
UkV a2i H2p2H Q7 bB:MB}+ M+2 M/ b2H2+i -~ M/QKb KTH2 M

UV *QKTmi2i?2b KTH2K2 M M/ b KTH2 bi M/ “//2pB iBQM>
U#V .2kBMi2 p Hb Q7 p Hm2b bQ i? ii?22tT2+i2/7 2{m2M+v B

7Q0°2 +?BMi2 p KX IE3M; Bb :QQ/ TT Q +2X
U+V _2+Q°/i72 7°2[m2M+v Q7 /fi BMM 2P BMi2 p H /2@
M2/ X
UjV *QKTmi2i?2 2tT2+i2/ MmK#& 7Q7 Q ++2nBM28p2H Q7 p Hm2b X
iBTHv i?2 #v i?2 Q7 MQ 'K H > M/QKp "B #H?2

#2BM; BM i?2 BMi2 p HX
U9V *QKTmi2 i?2p Hm2 Q7 1?2 i2bi bi iBbiB+X

Uusv _2D2+iBQM mH2,
BX@p Hm2 TT Q H3,BF@MH2HIM 2
BBX *'BiB+ Hp Hm2 THL B?+?,5 2D2+i
r?2’ @2Bb i?2 MmK#2z" Q7 Q71?2 /Bbi B#miBQM 2biBK i2/ #v
b KTH2X

UeV .  r/2+BbBQM M/ +QM+HmMbBQMX
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vo TioR K*QKT "BM; ImHIBTH2 S'QTQ iBQMb- h2ki Q7 AM/2T2M/2M
' ' 'M2bb Q7 6B ’

U 1s1_*Aala

$
RkXRR- k- j- d
RkXkRy- RR- R9- Rd
RkXj RN- kj- k8

alS , kN- jk-jj-je

& %
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YiK~geé

d0) 6) 1@ gO!Fk 66 :F66 +066 <a/2Qi"®< U 6
6P7i2M iBK2b r2 H +F Bb MQi i?2 QTTQ imMBiv- #mi +Qm" ;2 M/ /2i:
/ag/XA22 U:QQ/ qBHH >mMiBM:- RNNC¢



*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

MXYi+ s V

M/2°bQM&b ai iBbiB+b 7Q° "mbBM2bb 1+QMQKB+b UR!

*2 TiR ) 1tT2°'BK2Mi H .2bB;M M/ M HvbBb

fizZ™6)ez' nA, &A .8e%-i keyjye
30Z™5@, $? be  &0J25&<¢) + MXYi+_LA"V5@30
5@+ M™JRiiTh,ff2KrmXB/pXir

LAM , +_VF, )o#0
Pp2 pB2r
RX h?2bi iBbiB+ Hbim/B2b+ M#2Z +H bbBIi2Qb 2Bi?2° X

kX AM M 2tT2 'BK2Mi H bi iBbiB+ H bim/v- M 2tT2 BK2Mi Bb +QN\
I i X
UV M2tT2 'BK2Mi #2;BMb rBi? B/2MiETABMi2 2biX
U#V h?2M QM2 Q' KQ 2 Qi?2 p "B #H2h- i?Q M2 B/2QM#R}2/

M/ - M/
U+V /i "2 +QHH2+i2/ #Qmi ?2Qr i?0Qb2 p iB2#H2B #H2 Q7
BMi2 2biX
iX AM M Q#b2 p iBQM H bim/v-/i "2 mbm HHv Q#i EM2/i?2°Qm:"

M/ MQi +QMi"QHH2/ 2tT2 BK2MiX

9X :QQ//2bB;M T'BM+BTH2b "2 biBHH 2KTHQM2/Q#mi bdQ +B i2/
rBi? M 2tT2 BK2Mi H bi iBbiB+ Hbim/v "2 Q7i2M MQi TQbbB#H

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*?Tﬁﬂ?JllT?BKZMiFIQbB;M M/ M HvbBb Q7 0 B M+2

8X1t KTH2 AM bim/v Q7 i?2 "2H iBQMb?BT #2ir22M bKQFBM: |
"2b2 “+?2° + MMQi bbB:M DbKQFBM; ? #Bi iQ bm#D2+ibX h?2"°
iQ bBKTHV Q#b2 pBM; i?2 2z2+ib Q7 bKQFBM; QM T2QTH2 r?Q
222+ib Q7 MQi bKQFBM: QM T2QTH2r?Q /Q MQi H 2 /v bKQF2X

eX AMIi?Bb +? Ti2 r2BMi Q/m+2i? 22ivT2b Q7 2t7T2 BK2Mi H/2b
/12bB;M - /12bB;MM/ 2t@

T2 BKXMi

dX M HvbBb Q7 p "B M+2W M M Hvx2 i?2 "2bmHib Q7 2:°2bbBC(
BMpQHPBM; #Qi? 2tT2 'BK2Mi H M/ Q#b2 p iBQM H /i X

RiXR M AMiQ/m+iBQM iQ 1tT2'BK2Mi H .2b
M HvbBb Q7 o B M+2

RXlt KTH2 *?2KBi2+? AM+X /2p2HQT2/ M2r }Hi iBQM bvbi2K 7¢
bmTTHB2bX

UV h?2 BM/mbi'B H 2M;BM22 BM; ;:°QmT Bb "2bTQMbB#H2 7Q
b2K#HV K2i?Q/ UK2i?Q/ - K2i?2Q/ "- M/ K2i?Q/ *V 7Q  i?2 M2
bvbi2K X

U#V J M ;2°b i *?2KBi2+2r MiiQ /2i2 KBM2 r?B+? bb2K#Hv K.
Im+2i?22:°2 i2bi MmMK#2 Q7 }Hi~ iBQM bvbi2Kb T2  r22FX

U+V AM i?2 *?22KBi2+? 2tT2 BK2Mi- Bbi?2
p B #H2 Q' X

U/V "2+ mb2i?°22 bb2K#HvV K2i?Q/b +Q "2bTQM/iQ i?Bb 7 +iQ

2 bbQ+B i2/ rBi? i?Bb 2tT2 BK2Mic 2 +? i"2 iK
bTQM/biQ QM2 Q7 i?2i?°22 bb2K#HvV K2i?Q/bX

KXbBM:H2@7 +iQ 2MTR?BK2MHBi2+? T Q#H2K Bb M 2t KTH2Q7
2tT2 ' BK2Mic Bi BMpQHpP2b Q¥M2iQ UK2i?Q/ Q7 bb2K#HvVVX

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

jX JQ'2 +QKTH2t 2tT2'BK2Mib KX v +QiMbBhQQ7c bQK2 7 +iQ b K v
#2 + i2;Q°B+ H M/ Qi?2'b K v#2[m MiBi iBp2X

IXTWTmMH iIBOQ®MDiI? 22 bb2K#HV K2i?Q/bQ i 2 iK2Mib iZ}M2:?221?

Q7 BMi2 2bi 7Q  i?2 *?2KBi2+? 2tT2 'BK2MiX PM2 TQTmH iBQM [
22br?Q mb2 bb2K#HvV K2i?Q/

Bbi?Qb2r?Q mb2 K2i?Q/ *X

MQi?2 Bbi?Qb2r?Q mb2 K2i?2¢

8XQH#D2+VBPQi2 i? i 7Q° 2 +?2 TQTmMH iBQM iQ2
p B #H2 Bb i72

Q7 }Hi  iBQM bvbi2Kb bb2K#H2/ T2  r22F- M
K “vbiiBbiB+ HQ#D2+iBp2 Q7 i?2 2tT2 'BK2Mi B0 iQ /2i2 ' KBM2

T Q/m+2/ T2 r22FBbi?2b K27Q"
Q/bVX

HHi? 22TQTmt

eX20T2 BK2Mi H\amBTE Qb2 M/QK b KTH2 Q7 i?°22 2KTHQvV22}!
7°QK HH Dbb2K#Hv rQ F2 b |

i (72 *?2KBi2+? T°Q/m+iBQM 7 +B}
/2bB;M i2 ' KBMQHQ;v-i?2i?°22 " M/IQKHV B2M22tTR2 BK2Mi H
X

dX+QYKTH2i2Hv ° M/QKBX2/ /2bE;M

*2[mB 2b
i? i2 +2Q7i?2i?°22 bb2K#HvV K2i?Q/b Q i 2 iK2Mib #2 bbB;M2

Q7 i?2 2tT2 'BK2Mi H mMBib Q  rQ F2 bX

UV 6Q 2t KTH2- K2i?Q/ KB:?i #2 ° M/QKHvV bbB:M2/ iQ i?2 |
K2i?Q/"iQi?2}' birQ F2 - M/ K2i?Q/*iQi?2i?B /rQ F2 X

U#V LQi2i? ii?Bb 2tT2 ' BK2MirQmH/ "2bmHi BM QMHv QM2 K2 |
MMBib bb2K#H2/ 7Q 2 +?2 i 2 iK2MiX

3X DTHB+ViR® Q#i BM //BiBQM H/ i 7Q 2 +? bb2K#HvV K2i?Q/-r2
Q" i72 # bB+ 2tT2 ' BK2Mi H T°Q+2bbX

UV amTTQb2- 7Q° 2t KTH2- r2 b2H2+i2/ R8 rQ F2'b M/ i?2M
2 +2 Q7 i?2i?°22i°2 iK2MibiQ 8 Q7 i?2rQ F2 bX

U#V "2+ mb22 +? K2i?Q/ Q7 bb2K#HvBb bbB;M2/iQ&8 rQ F2 i-
? p2 #22M Q#i BM2/X

UBB:m 2 RjXRV i?2 +QKTH2i2Hv > M/QKBx2//2bB;M 7Q" i?2 *?2}

UR R M@KV V
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*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

i *QHH2+iBQM

RX PM+2r2 "2 Db iBb}2/ rBi? i?2 2tT2 ' BK2Mi H /2bB:M- r2 T Q+22
M HVxBM; i?2 / i X AM i?2 *?22KBi2+? + b2- i?2 2KTHQV22b rQ
BM ?2Qr iQ T2 7Q K i?2 Dbb2K#Hv K2i?Q/ bbB;M2/iQ i?2K M/ i1
bb2K#HBM; i?2 M2r }Hi" iBQM bvbi2Kb mbBM; i? i K2i?Q/X

kX Uh #H2 RjXRV 7i2  i?Bb bbB;MK2Mi M/ i° BMBM;- i?2 MmK#
#v 2 +? 2KTHQV22 /m"BM; QM2 r22F Bb b b?QrM BM h #H2 RjXR
b KTH2p "B M+2b- M/ b KTH2bi M/ *//2pB iBQMb7Q 2 +? bb2l
T QpB/2/X 6°QK i?2%2 /- TT2 'biQ "2bmHi BM ?B;?22° T°Q/m
“i2bi? M 2Bi?2 Q7 i?2 Qi?2 K2i?Q/bX
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*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

iX [Wn2biBQBL r?22i?2°i?22i?2°22 b KTH2 K2 Mb Q#b2 p2/ "2 /Bz2 2M
iQ +QM+HmM/2i? ii?2 K2 Mb Q7 i?2 TQTmH iBQMb +Q "2bTQM/B
Q7 bb2K#HvV 2 /Bz2 2MiX

9X hm M i?2 [m2biBQM iQ ai;iBbiB4 KRiB MmK#2 Q7 mMBib T Q/m -+
T2 r22F mbBM; K2i?Q/ -"-*-"2bT2+iBp2Hv

8X Hi?2Qm;? r2 rBHH M2p2 FMQr i22 ,+itMH-prHmRb @7 mb2
i?72b KTH2 K2 MbiQ i2bii?2 7TQHHQrBM; ?2vTQi?2b2bX

Ho: 1= 2= 3 Ha:LQi HHTQTmH iBQM K2 Mb "2 2[m H

eX h?2 Bb i?2 bi iBbiB+ HT Q+2/m 2 mb2/iQ
KBM2 r?2i?2" i?2 Q#b2°p2/ /Bz2 2M+2b BM i?2 i?°22 b KTH2 K2
iQ 2D Xi

bbmKTiBQMb 7Q° M HvbBb Q7 o B M+2
h? 22 bbmKTiBQMb 2 "2[mB 2/iQ mb2 M HvbBb Q7 p "B M+2X

RX 6Q 2 +?2 TQTmH iBQM-i?2 "2hTQME2 p "B #X2 EBb
AKTHB+ ABRINM2 *?22KBi2+? 2tT2 BK2Mi-i?2 MmMK#2> Q7 mMBib T°
U'2bTQMb2 p "B #H2V Kmbi #2 MQ K HHv /Bbi'B#mi2/ 7Q 2 +?

kX h?2 p "B M+2 Q7 1722 - Bbi?2b K27Q HHQ7i?2TQT
iBQMbX

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

AKTHB+ iBMW?2 *?2KBi2+? 2tT2 BK2Mi- i?2 p B M+2 Q7 i?2 M
T Q/m+2/ T2 r22F Kmbi #2 i?2 b K2 7Q 2 +? bb2K#Hv K2i?Q/X

iX h?2 Q#b2 p iBQMbE Kmbi #2 X
AKTHB+ ABRINM2 *?22KBi2+? 2tT2 BK2Mi-i?2 MmMK#2> Q7 mMBib T°
7Q° 2 +? 2KTHQV22 Kmbi #2 BM/2T2M/2Mi Q7 i?2 MmK#2 > Q7 mM
7Q° Mv Qi?2 2KTHQvV22X

M HvbBb Q7 0 B M+2, *QM+2Tim H Pp2 pB2r

RX A7i?2K2 Mb7Q i?2i?°22TQTmH iBQMb “22[m H-r2:GmH/ 2t
iQ #2 +HQDb2 iQ:2i?2 X

UV h?2KQ 2i?2Db KTH2 K2-MD2 bi'QM:2" i?2 2pB/2M+27r2? p2
i?72 +QM+HmMbBQM i? i i?2 TQTmH XBQM K2 Mb

U#V A7 1?2 KQM; i?2 b KTH2 K2 Mb BuBi bmTTQ ib
cB7i?2p "B #BHBiv KQM; i?2 b KTH-20K2 ivhbTBIMQ "ib
X

kKX A7i22 MMHHMENTGi?20BbBbi m2-r2+ Mmb2i?2
i?72 b KTH2 K2 MbiQ /2p2HQT M 2%iBK i2 Q7

UV A7i?2 bbmKTiBQMb 7Q° M HvbBb Q7p "B M+2 "2b iBb}2/
Bbi'm2-2 +? b KTH2 rBHH ? p2 +QKZ2 7 Q KBilri2 B#K2B QM
rBi? K2 M M/ p "B M+2 X

U#V U*? Ti2  dV i?2 b KTHBM; /Bbi'B#miBDM QBBKZT b X T MZK 2
/IQK b KTH2 @Q77bB8K2 MQ'K HTQTmH iBQM rBHH #2 MQ K HF

rBi? K2 M M/ p "B M+2 X U \Y
U+V U6B;m HRPOkVN BZ- r2 + Mi?BMF Q7 2 +? Q7 i?2 i? 22 b K-
X; =62;X, =66- MX3=52 7 QK h #H2 RjXR- b p Hm2b /" rM i M

7°QKi?2 b KTHBM; /IBbi B#miBQM b?QrM BM 6B;m 2 RjXkX

URRjI\@W-I\LLSV 62# m “v ky- kyks



*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

jX q?2Mi?2b KTH2 bBx2b "2 2[m H- bBMi?2 *?22KBi2+? 2tT2 BK:
Q7i?2K2 MQ7i?2b KTHBM;BBH?2B#miBOM Q7
X AM i?2 *?22KBi2+? 2tT2 ' BK2Mi- M 2biBK i2 Q7 i?2
b KTHBM; /Bbi B#Bbi3QM Q7 X g2 272 iQ i?Bb 2biBK i2
bi?2 X

9X M 2biBK i2 Q7 i?2p "B M+2 Q7 i?2 b %THBM-: BB "Q@#BIiB/QM Q
#v i?2p "B M+2 Q7 i?2i?°22b KTH2 K2 MbX

s2 =
8X "2+ mb?2 _bQHPBN:BR2b
2 =
>2M+2-
1biBK i22@H U1lbiBK i2)97 X
eX h?2  2isfnk260- Bb "272°°2/iQ bi?2z 2biBK iZR7

dX h?22 #2ir22Mi 2 iK2MiB BhiBK22 QM i?2 bbmKTIiEGM i?Xi
AM i?Bb + b2-2 +?2 b KTH2 +QK2b TQ@QMni2BQM- M/ i?2 2 Bb QI
b KTHBM; /Bbi BXmiBQM Q7
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*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

3X AHHmbi i2r? i? HiTRIMb HEZ2Z2M bmTTQb2i?2TQTmH iBQMK2 Mb

UV LQi2i? i#2+ mb2 i?2i? 22 b KTHZb TRTMKIiBQMb rBi?
/IBz2 2Mi K2 Mb-i?2vrBHH ZbmHi DMKIPHEB2V ; /Bbi B#miBQ Mt

U#V U6B;m 2 RjXjV h?2 b KTH2 K2 Mb "2 MQi b +HQb2 iQ;2i?2
Hor b i'm2X 2mBHH #2 H “;2 -+ mbBM; i?2 #2ir22M i 2 iK2Mi
Q7 iQ #2 X

U+V AM ;2M2  H-r?2M i?2 TQTmH iBQM K2 Mb "2 MQi 2[m H- i’
2biBK i2 rBHFH i72 TQTmH iBQMWX "B M+2

U/V q?2M DbBKTH2 > M/QK b KTH2 Bb b2H2+i2/ 7°QK 2 +? TQT|
b KTH2 p "B M+2b T QpB/2b BbiBK i22@7>2M+2- r2 + M

Q" i?72 BM/BpB/m H 2FiBNIiiQQ®2 Qp2" HH 2b¢

iBK i2X

U2V h?22biBKQRIQFM2/BMi?Bbr vBo + HHEi?2
2biBK i22R7

U7V "2+ mb2 2 +?2 b KTH2 p "B M+2 T G pB b2y QMM BMVi? Q7
p B iBQM rBi?BM 2 +?2 b KTH2- i?2 rBi?BM2iBd MQMib@biBK
72+i2/ #v r?2i?2  i?2 TQTmH iBQM K2 Mb "2 2[m HX

U:V q?2M i?2 b KTH2 bBx2b 2 2[m H-i?2 rBi?BM iM2#X2Mib 2b
Q#i BM2/ #v +QKTmiBM; i?®7 i?2 BM/BpB/m Hb KTH2 p "B M
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*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

NXlt KTH2 6Q i?2 *?2KBi2+? 2tT2 BK2Mir2 Q#i BM

qBi?BM i'2 iK2Mib 26FBK i2 Q7

UV h?2 #2ir22M "2 iK2Mib22UkBKMBO Km+? i? M i?2
rBi?BM i"2 iK2Mib 2BiBK3iRj QX
U#V h?22 Q7 i?2b2 irQ 2biBsR/28BB BDH1SX

RyX A7 i?2 MmHH ?2viQi?2bBb Bb

UV h?2 #2ir22M i 2 iK2Mib TT Q +7 T DpiBRH2R 7

U#V h?2irQ 2biBK i2b rBHH #2 bBKBH =~ M/ i?2B X iBQ rBHH #2
RRX A7 1?2 MmHH ?vTQi?Z2bBb Bb

UV h?2 #2ir22M i'2 iK2Mik TT ' Q +? 2

U#V 1?2 #2ir22M i 2 iK2Mib 2biBK i2 rBHH #2 H

20?2 Mi?2r
2biBK i2- M/ i?2B" " iBQ rEMH #2

RKkX AM i?2 M2ti b2+iBQM r2 rBHH b?Qr ?2Qr H *;HiyXBb * iBQ Kmbi #
RjYXamKK “vh?2 HQ:;B+ #2?BM/ LPo Bb# b2/ QM i?2 /2p2HQTK2Mi Q
/2Mi 2biBK i2b Q7 i?2 +QKKQM TQTmHXiBQM p "B M+2

UV PM2 2biBR Bb @702/ QM i?2 p "B #BHB?2 b KTH2 K2 Mb
i72Kb2Hp2bX

U#V h?2 Qi?2 2biBRbiZ ®2/ QM i?2 p "B #BHBiv Q7 i?2 / i
2 +2 b KTH2X

U+V "v +QKT "BM; i?2b2 irG2b2BRHBRb#Q7#H2 iQ /2i2 " KBM2 r?2i
i?72TQTmH iBQM K2 Mb "2 2[m HX

UR R M@KV V
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*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

XAl Z'56 |,

RijXk ™M HvbBb Q7 o B M+2 M/ i?2 *QKTH2i2
/IQKBx2/ .2bB; M

RX >Qr M HvbBb Q7 p "B M+2 + M #2 mb2/KQ Qb AQBIQ @ K[2n MbB i\
7Q° * M/QKBx2//2bB:MX
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*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

kX h?2;2M2° H7Q K Q7 i?2?vTQi?2b2b i2bi2/ Bb

Ho : ;7 Ha: LQi HHTQTmH iBQM K2 Mb "2 2[m |

r?2°2 Bb K2 M Q727D TmH iBQMX

iX g2 bbmK2 i? i bBKTH2 ' M/IQK b KTRAD G2DBX2H2+i2/ 7° QK
2 +2 Q7ki?2 Q" X

9X 6Q i?2 2bmHIBM; b KTH2 / i - H2i

UYX;,pHmM2Q7 Q#b2ZQ iBDMAML;2, ;n-j=1;2 ;k
U#y, MmK#2' Q7 Q#b2 p iBQNK 7Q" i'2 iK2Mi
Uy, b KTH2 K2 M 7Q jit2 iK2Mi X

U/‘Q}z, b KTH2 p B M+2 7Q-i 2 iK2Mi

U2y, b KTH2 bi M/ *//2pB iBQM 7Q  i"2 iK2Mi

8X h?2 Qp2  HHb KTH2 K2 M-BBRMRRiBMK Q7 HHi?2 Q#b2 p iBQMb
#V i?2iQi HMmMK#2 Q7 Q#b2 p iBQMb,

X = (13:3)

r?2 @ =n+ny+ + N (13:4) X

eX A7 i?2 bBx2 Q7 2 Ahb=KHnt2iBDd Qp2" HH b KTH2 K2 M Bb Dmt
Q7 iRD KTH2 K2 MbX
P, P, P, P,
X o Xi/n _

X = i = ” (13:5)

dX h?2 Qp2  HH b KTH2 K2 M+ M HbQ #2 +QKTmi2Q 70i?2
kb KTH2 K2 MbX

X =
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*?'HZFQJ]JTZ‘BKZMiI4.2bB;M M/ M HvbBb Q7 0 B M+2

3X1t KTH2 1 +?2 b KTH2BM i?2 *?2KBi2+? 20 ES BKDRip- (B\QMBDib Q
Uh #H2 RjXRV- r2 Q#i BM2/i?2 7TQHHQrBM; “2bmHi,

62 + 66 + 52
X= — =

60
3
A7 i?2 MmMHH ?2vTQi22b Bl Bf=i M2i22 Qp2  HH b KTH2 K2 M Q7 e
i?2 2biBK i2 Q7 i?2 TQTmMHKIiBQM K2 M

"2ir22M@h 2 iK2Mib 1biBK i2 Q7 SQTmH iBQM 0 "B M+2
R X #2”22Mi‘2iKZNHbZHMB%MHPQI)KTFHZbBXZbFZ‘ZZ[m H X

UV h?Bb 2biBKBiR4QRAH2/i?2 /m2iQ M/
Bb /2MQi2! ,

MSTR = (13:6)

U#V h?2 MmK2  iQ  BM 2[m iBQM URjXaV Bh + HM2/iQ?2
i"2 iK2Mib M/ Bb /2MQi2XK

U+V h?2 /2MQKBM iQT-2b2Mib i?2 /2;°22b Q7 7°22/QK bbQ+E
aah_X

U/M2 M a[m "2 .m2iQ h 2 iK2Mib

SSTR

MSTR =
k

(13.7)

(222
SSTR= (13:8)

U2VHABD i'm2-Jah_T'QpB3/2b M 2biBK iZR?2Qr2p2'-B7i?2
K2 Mb QR iMQTmH iBQMb 2 MQi 2[m H-Jah_Bb MQi M mM#I
Q7c BM 7 +i-BMi? i+ b2-Jaih_ b?2QnmF/2X

U7V A7 2 +?2 b KTHE @@MIBbLIBQ@Mb- 2[m iBQM URjXeV + M #2 r’

MSTR = = =
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*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

kX1t KTH2 6Q i?2 *?2KBi2+? /i BMh #H2 RjXR-r2 Q#i BM i?2 7Q

XK

SSTR = nj(x; Xx)?=5(62 60Y+5(66 60)+5(52 60y =
j=1
SSTR _ 520

MSTR = 172~

qBi?BM@h 2 iK2Mib 1biBK i2 Q7 SQTmH iBQM 0 "B M+2
RX rBi?BMi'2 iK2Mib 20MRMii2®D B KTH2 bBx2b r2°2 2[m HX

UV h?Bb 2biBKBR @ HH2/ i?2 /Im2 iQ M/ Bb
[2MQi2i ,

MSE = (13.9)

U#V h?2 MmK2  iQ  BM 2[m iBQM URjXNYV Bb + HM2/iQ?2
2°°Q° M/ Bb /2MQi2X

U+V h?2 /2MQKBM iQ Q7 Jal Bb 272 "2/iQ bi?2/2;°22b Q7
rBi? aalX

U/M2 Mafm "2 . m2iQ1l1l "Q°

MSE = (13:10)

r?2 QSE

(13:11)

U2V LQi2 i? i Jal Bb # b2/ QM i?2 p 'B iBQM rBi?BM 2 +? Q7 i?
MQi BM~m2M+2/ #v r?2i?2  i?2 MmHH ?2vTQi?2bBL Bbi'm2X h

T QpB/2b M 2biBK i22RQ7
U7V A7 2 +? b KQHB2 b iBGMbe i?mb - - M/
2[m iBQM URjXNV + M #2 “2r'Bii2M b
P
MSE (0 Dsf
~ k(n 1)
U;V A7i?2b KTH2 bBXxMSE BiP?R 2= ;2 G772 X
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ReX b “2bmHi-K Mv T +iBiBQM2'b "2 "2Hm+i MiiQ T2 ' 7Q K BM/
+QKT "BbQMrBb2 hvT2 A2 °Q " i2 #2+ mb2 Q7 i?2 BM+"2 b2/ B
20" X

RdX a2p2° HQi?2 T Q+2/m 2b-bm+7 b M/
-? p2 #22M [/2p2HQT2/iQ ?2HT BM bm+? bBim iBQMb>
+QMbB/2" #H2 +QMi"Qp2 bv BM i?2 bi iBbiB+ H+QKKmMBiv b
#2biX6 h?2 i mi? Bbi? iMQ QM2 T°Q+2/m 2 Bb #2bi 7Q° HH ivT?Z

RjX9 _ M/QKBx2/ "HQ+F .2bB ;M

RjX8 6 +iQ B H 1tT2 BK2Mi

U 1s1_*Aala

$
RjXk R- 9- d- 3- Ry

RjXj Rj- R8- R3- RN

alS , j8-jd

& %
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*7? Ti2R,9aBKTH2 GBM2 ° _2; 2bbBQM S ;:

MXYi+ s V

M/2°bQM&b ai iBbiB+b 7Q° "mbBM2bb 1+QMQKB+b UR!

2 TIR9aBKTH2 GBM?2 I _2:°2bbBQM

fizZ™6)ez' nA, &A .8e%-i keyjye
30Z™5@, $? be  &0J25&<¢) + MXYi+_LA"V5@30
5@+ M™JRiiTh,ff2KrmXB/pXir

LaM , +_VF, )°#0 |

Pp2 pB2r

RX J M ;2B H/2+BbBQMb Q7i2M "2 # b2/ QM i?2 2H iBQMb?BT #
#H2b X

kX1t KTH2b

UvVv 7i2° +QMbB/2'BM; i?2 2H iBQMb?BT #2ir22M /p2 iBbBM;
K "F2IBM; K M ;2" KB;?i ii2KT ith H2b 7Q" ;Bp2M H2p2H (
/Ip2 iBbBM; 2tT2M/Bim 2bX

U#V Tm#HB+ miBHBiv KB;?2imb2i?2 "2H iBQMb?BT #2ir22M i?:
M/ i?2 /2K M/ 7Q  2H2+i"B+Bi2H2+i B+Bivmb ;2 QM i?2 # bB
M2ti KQMi?6b MiB+BT i2// BHv ?B;? i2KT2  im 2bX

X 2:;°2bbBQM M HvbBb + M #2 mb2/iG /RPQHEM; ?2Qri?2p B@
#H2b "2 "2H i2/X

9X AM 2;°2bbBQM i2 ' KBMQHQ;v-i?2p "B #H2 #2BM; T 2/B+i2/ Bb
p B #H2 U/2MQi2N#v h?2 p "B #H2 Q' p "B #H2b #2BM; mb2/iQ
P HM2 Q7 i?2/2T2M/2Mip "B #H2 "2+ HHE/ B?8H2b U/2MQi2/
#v V X
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8Xx@BKTH2 HBM2 ° "2;i2RbBBRKWIH2bi ivT2 Q7 "2; 2bbBQM M HvbI
BM/2T2M/2Mi p "B #Hz IBMT2M/2Mi p B #H2 BM r?B+? i?2
H iBQMb?BT #2ir22M i?2 p B #H2b Bh TT QtBX i2/ #v

eX 2:°2bbBQM M HvbBb BMpQHKpPBEM; irQ ® BKON2b Bb + HH2/
*2:°2bbBQM M HvbBbX

dX JMHIBTH2 "2:°2bbBQM M/ + hZh EMPKOHBROMb?BTb "2 +Qp2 2/
*2 Ti2 b R8 M/ ReX

RIXR aBKTH2 GBM2 ° _2:'2bbBQM JQ/2H

RXlt KTH2 "K M/6b SBxx S HQ'b

UV K M/6bSBxx S "HQ'bBb +? BM Q7 Ai HB M@7QQ/ “2bi r
bi i2 2 X K M/6b KQbi bm++2bb7mH HQ+ iBQMb ‘2 M2 * +

U#V h?2 K M ;2 b #2HB2p2i7 i 7Q i?2b2 2bi m > Mib U/2MQi:
#v V "2 "2H i2/ TQbBiBp2Hv iQ i?2 TQTmH iBQM
U/2MQi2/ #v Vc

U+V _2bi m> Mib M2 "+ KTmb2b rBi? H ;2 bim/2Mi TQTmH iB
KQ 2b H2bi? Mi?Qb2 HQ+ i2/ M2 "+ KTmb2b rBi? bK HH bi

kX IbBM; "2;°2bbBQM M HvbBb-r2 + M /2p2HQT M 2[m iBQM b?Q
p B #Hb "2H i2/iQ i?2 BM/2T2M{2Mip "B #H2

_2:°2bbBQM JQ/2H M/ _2:°2bbBQM 1[m iBQM
RXT@TmH VBAWI?2 K M/6b SBxx S "HQ'b 2t KTH2-i?2 TQTmH iB
i72 K M/6b “2bi m> MibX 6Q  2p2°v 2bi m> MiBMi?2 TQTmH iB
Ubim/2Mi TQTmH iBQMV M/ +Q  2bTuJIk/BiKd: HvHm22B ¥ X
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*7? Ti2R,9aBKTH2 GBM2 ° _2; 2bbBQM

kKX 'B: 2bbBQM ¥ QRr2H i? i /2b+ B#3bBHQI2H i2/ MY
M Bb+ HH2/i?2 "2:°2bbBQM KQ/2HX

jXaBKTH2 GBM2 ~ _2; 2bbBQM JQ/2H

(14:1)

Q7 1?72 KQ/2HUI®2 : " 22F

o M/, 27272 °2/iQ b i?2
X

H2ii2 " 2TbBHQMV B9 272 °2/i1Q bi?2

9X h?22°°Q  i2°K ++QmMib 7Q i?2 i? i + MMQi #2 2tTH BM2/ #v

1?2 #2ir22MMK X

8X h?2 TQTmH iBQM Q7 HH K M/6b "2bi m> Mib + M HbQ #2 pB
- QM2 7Q 2 +? /BbiBM+iXp Hm2 Q7

UV 6Q 2t KTH2- QM2 bm#TQTmH iBQM +QMbBbib Q7 HH K |
M2 > +QHH2:2 + KTmb2b iBi? ¢ MQi?2 bm#TQTmH iBQM +

bBbib Q7 HH K M/6b 2bi m> MibHQ+ i2/ M2 "~ +QHH2;Z+ KT
M/ bQ QMX

U#V 1 +?2 bm#TQTmH iBQM ?2 b +Q°
/IBbi"B#myBRQNNRXDb Bb bbQ+B i2/ rBi? "2bi m> Mib HQ+ i2/ M
rBi? 3yyy bim/2Mibc /BpipB#m2B @M b Q+B i2/ rBi? "2bi m"
HQ+ i2/ M2 "+ KTmb2b rBi? Nyyy bim/2Mibc M/ bQ QMX

2bTOMI/BAMX h?mb-

eX'D;"2bbBQM 2[vh iBxOMBbi B#miBaAM2®7? b Bibk QriM Q°
X h?2 2[m iBQM i? i /2b+ 'B#2b ?2Qr i?9-2tT2+i2/ p

/I2MQEXY)- Bb "2H k2BbQr HH2/ i?2 X

dXaBKTH2 GBM2 ° _2:°2bbBQM 1[m iBQM

(14:2)

T? Q7 i?2 bBKTH2 HBM2 ° "2:°2bbBQM 2{nBbHBiQM Bb bi
Q7 i?2 "2;°2bbB@W HBM2- - ME(y) Bb i?22 K2 M

Q  2tT2+i2/ pyHM?Z Q7Bp2M x¥m2 Q7

h?2 ;°

3X U6B;m 2 R9XRV SQbbB#H2 "2; 2bbBQM HBM2b
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*7? Ti2R,9aBKTH2 GBM2 ° _2; 2bbBQM S ;:

1biBK i2/ _2:°2bbBQM 1[m iBQM

RX A7 i?2 p Hm2b Q7 i?2 TQTmH iBOW T ~ KRI22bFMQrM- r2
+QmH/ mb2 2[m iBQM UR9XKV iQ +QK T2 ipRE Pt ¥ HMQ Q7

kKX AM T  +#iB+2- i?2 T > K2i2  p Hm2b "2 MQi FMQrM M/ Kmbi #
X a KTH2 bi iBbiB+b U/2MQi2/ V "2 +QKTmi2/
b 2biBK i2b Q7 i?2 TQTmH iBQW TX &2#DdiBimiBM; i?2 p Hm2b
i?72 b KTH2 bibiBMiB+MQy M/, BM i?2 "2:°2bbBQM 2[m iBQM- r2 Q
X

jX1biBK i2/ aBKTH2 GBM2 ~ _2:2bbBQM 1[m iBQM

(14:3)

9Xi®2 2biBK i2/ °2; 2bbBQN2HBM2 Q7 i?2 2biBK i2/ bBKTH2 HBM?2
bBQM 2[m iBQM Bb + HH2/ i?2 2biBKBI2iIP@ B RbD B-HVIBHE M 2 ¢
i72 bHQT2X

8X AM ;2M2° HBb i?2 TQBMi 2bEB/K-iiQ2B®2 M p MDD Q7;Bp2M
p HmZXQ7

eX UBB;m 2 ROIXkV bmKK v Q7 i?2 2biBK iBQM T ' Q+2bb 7Q " bBK
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dX1t KTH2 "K M/0b SBxx S HQ'b

UV hQ 2biBK i2i?2 K2 M Q" 2tT2+i2/ p Hm2 Q7 [m "i2"Hv b H2t
HQ+ i2/ M2 ~ + KTmb2b rBi? Ry-yyy bim/2Mib- "K M/6b rQmt
p HmM2 Q7 RyxByW Z[gn iBQM UR9XjVX

U#V AM bQK2 + b2b- ?2Qr2p2'- K M/6b K v #2 KQ 2 BMi2 2bi2/
70° QM2 T "iB+mH * “2bi m> MiX

U+V 6Q 2t KTH2- bmTTQb2 K M/6b rQmH/ HBF2 iQ T 2/B+i [n
“2bi m®> Mii?2v "2 +QMbB/2'BM; #mBH/BM; M2 ~ h H#Qi *QF
Ry-yyy bim/2MibX b Biim Mb Qmi-y7X#2hBp2M Bx+H 2QQ 7
Bb HbQ T ' QpB/2K#v

U/V h?mb-iQ T 2/B+i[m "i2°"Hvb H2b7Q i?2 "2bi m> MiHQ+ i2/
K M/6b rQmH/ HbQ bm#biBimi2 i?2 B M @2aP2nQiB R W YR IV X

3X h?2 p HMIZ QFB/2b #Qi7? QE(y) 7Q° :Bp2M xHm2 Q7
M / Q7 MBM/BpB/myAH@ HMRpQM xXm2 Q7

LQi2b Y *QKK2Mib

RX 2:"2bbBQM M HvbBb+ MMQi#2BMi2 T 2i2/ b T Q+2/m 279
"2H iBQMb?BT #2ir22M p "B #H2bX Ai+ M QMHvV BM/B+ i2 ?2Qr Q"
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"2 rBi? 2 +? Qi?2 X

kX Mv +QM+HmMbBQMb #Qmi+ mb2 M/ 2z2+i Xmbi #2@&7b2/ mTQM
i7Qb2 BM/BpB/m Hb KQbi FMQrH2/;2 #H2 #Qmii?2 TTHB+ iBQI

jX h?2 “2;°2bbBQM 2[m iBQM BM bBKEfR=HBM2,xX2JQbDBQM Bb
/p M+2/i2tib BM “2;°2bbBQM M HvbBb Q7i2M r'Bi2 i?2 “2; 2bbF

iQ 2KT? bBx2 i? ii?2 2; 2bbBQM 2[m iBQM Ty Q@B /2B p2MK2 M ¢
p HmX X7

ROXk G2 bia[m 2b J2i?Q/

RX h?2 Bb T Q+2/m 2 7Q  mbBM; b KTH2 /i iQ }
2biBK i2/ °2:°2bbBQM 2[m iBQMX

kX Uh #H2 ROKRW2 K M/6b SBxx S "HQ"
amTTQb2 /i r2°2 +QHH2+i2/7° QK b KTH2 Q7 Ry ‘K M/6b SBxx
HQ+ i2/ M2 ~ +QHH2:2 + KIPmp2hX QB QM Q" “2bi m> Mi BM i?2 b
xi Bbi?2 bBx2 Q7 i?2 bim/2Mi TQTmH i @M WM m? Q atH M bb M 2 M/
UBM i?Qmb M/b Q7 /QHH “bVX
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jX U6B:m 2 R9XjV a+ ii2 /B ;" Kb7Q  "2:'2bbBQM M HvbBb 2 +Q
T2M/2Mi p XBUBHR/2Mi TQTmH iBQMV QM i?2 2Q BxQMi H tBb |
p B #HP[m “i2 Hvb H2bV QM i?2 p2 iB+ H tBbX

UV h?2 2M #H2b mb iQ Q#b2'p2i?22 /i ;> T?B+ HH
/> r T°2HBKBM v +QM+HmMbBQMb #Qmii?2 TQbbB#H2 "2H iB
#H2bX

U#V Zm “i2 'Hv b H2b TT2 " iQ #2 ?B;?2 i+ KTmb2b rBi? H ;2
iBQMb X

U+V AM //BiBQM-7Q i?2b2/ i i?2 2H iBQMDb?BT #2ir22M i?2 b
mH iBQM M/[m “i2 Hvb H2b TT2 "biQ#2 TT QIEX i2/ #v

u/v “2H iBQMb?BT Bb BMABM2¢ #2ir22M

U2V g2 i?2°27Q°2 +?2CQ Qb2 i?2 KQ/2H iQ 2T 2b2Mi i?2
"2H iBQMb?BT #2ir22M [m “i2 Hv b H2b M/ bim/2Mi TQTmH i

U7V L2tii bF BbiQ mb2i?2b KTH2 /i BMh #H2 R9XR iQ /2i2°
bh Mb BMi?2 2biBK i2/ bBKTH2 HBM2 ~ "2; 2bbBQM 2[m iBQN

9X 6Qii?22bi m™ Mi-i?2 2biBK i2/ "2;"2bbBQM 2[m iBQM T QpB/2

(14:4)

r?2° 2
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CYy, T°2/B+i2/p Hm2 Q7 [m “i2 Hv b H2b 20Ryy WiV 7Q" i?2
Chy, i?2 Q7 i?2 2biBK i2/°2;°2bbBQM HBM?2

Ch, i?2 Q7 i?2 2biBK i2/°2;°2bbBQM HBM?2

Cxi, bBx2 Q7 i?2 bim/2Mi TQTmH iBRM WRMyyWV 7Q  i?2

8X AM bBKTH2 HBM2 " "2;°2bbBQM- 2 +QOWMEBLiH BRQIMQ p Hm2b, Q
7Q  i?2BM/2T2M/2Mip "B #H2 M/ QM2 7Q  i?2 /2T2M/2Mi p "B 4

eX 1p2'v 2bim> MiBMi?2b KTH2rBHH ? p3; MIQ#D22pR+ R HmM2 Q7
p Hm2 QX H2b

dX 6Q i?22biBK i2/°2:°2bbBQM HBM2iQ T°QpB/2 :QQ/}iiQi?2/
2M+2b #2ir22Mi?2 Q#b2 p2/b H2bp Hm2b M/i?27 2/BX 2/ b H2|

3Xi®2 H2 bi b[m "2b K2h?Q@/H2 bi b[m “2b K2i?Q/ mb2b i?2 b KTH2
T QpB/2 i?2 phHnly @7i i?2 Q7
i?2 #2ir22M i?2 Q#b2 p2/ p Hm2b Q7 i?3/2MRM/2Mi p °
i?72 T 2/B+i2/ p Hm2b Q7 i?2 /TR M/2Mip "B #H?2

N>XG2 bi a[m 2b **Bi2 BQM

xo
KBM(yi W)? (14:5)

i=1

r?2°2
Cvi, Q7 i?2 /2T2M/2Mip "Bi2HR#DPQ pA1BQM
C¥i, Q7 i?2/2T2M/2Mi p "Bi2HR#PQ p1BQM

RyAHQT2 W@AMIi2 +2Ti 7Q i?2 1biBK i2/ _2; 2bbBz2M2IMnB iB QM
+ H+tmHmb + M #2 mb2/1Q b?Qr Ub22 TT2M/Bt RBXIRVI1? 11?22 p
KBMBKBx2 2tT ' 2bbBQM UR9X8V + M #2 7QmM/ #v,

b = = (14:6)

b = (14:7)

r?2° 2
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Cxi, p HM2 Q7 i?2 BM/2T2M/2Miiip QBtBHDP TRQ M 2
Cyi, p HM2 Q7 i?2 /2T2M/2Mi pi?BQ#H2 pQBPM
Cx, K2 Mp Hm2 7Q  i?2 BM/2T2M/2Mi p "B #H2
Cy, K2 Mp Hm2 7Q  i?2 /2T2M/2Mip B #H2

Cn, iQi HMmK#2 Q7 Q#b2 p iBQMb

XAl,Z‘'56

ZM2biBROMXXXXXXXXXXXXXXXXXRKXXREBX X X XXX

IbBM: /i BMh #H2 R9Xk iQ + H+mH i2i?2 bHQT2 M/ BMi2 +,
"2:°2bbBQM 2[m iBQM 7Q° K M/8b SBxx S "HQ b 2t KTH2X

bQH,
P X 140 i y; _ 1300
X = on 10 14; y - 10 130
b = (5 X y)_ 2840_
(Xi Xx)? 568

by = y bx=130 5(14)=60

h?mb-i?2 2biBK i2/ "2;°2bbBQV 2[m iBRM Bb
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RRX U6B:m 2 R9X9V h?2 ;" T? Q7 i?Bb 2[m iBQM QM i?2 b+ ii2 /B

UV h?2 bHQT2 Q7 i?2 2biBK i2/ 2:°26bBQOM 2im - BEi@
THVBM: i? i bbim/2Mi TQTmH iBQM BM+"2 b2b-b H2b BM+ "

U#V g2 + M +QM+HmM/2 U# b2/ QM b H2b K2 bm 2/ BM ORyyyb M
BM RyyybV i? i M BM i?2 bim/2Mi TQTmH iBQM Q7 Ryyy E
i2/ rBi? M Q7 08yyy BM b H2bc i? i Bb-

[m "i2°"Hvb H2b "2 2tT2+i2/iQ BM+ 2 b2 #v 08 T2 bim/2MiX
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RkX A7r2r Mi2/iQ T 2/B+i[m "i2’Hvb H2b7Q" "2bi m MiiQ #2H
rBi? Re-yyy bim/2Mib-r2 rQmH/ +QKTmi2

9‘:

>2M+2-r2rQmH/ T 2/B+i[m "i2 Hvb H2b Q7 OR9y-yyy 7Q i?Bb
RjX h?BbH2 bib[m "2b+ Bi2’BQMBbmb2/iQ+?2QQk2i?22Xm iBQM

ROX A7bQK2Qi?2 + Bi2 BQMr2 2mb2/-bm+? b KBMBKBxXxBWM;i?2 |
#2ir23M MK, - /Bz2 2Mi 2[m iBQM rQmH/ #2 Q#i BM2/X AM T  +
b[m "2b K2i?Q/ ELk i?2 X

R9Xj *Q2{+B2Mi Q7 .2i2°KBM iBQM

RX >Qrr2HH/Q2bi?22biBK i2/°2;:°2bbBQM 2[m iBQM}ii?2/ i\ h?
T QpB/2b K2 bm 2 Q7?2 7Q i?22biBK i2/°2;:°2bbBQM 2[m i

kKX PbB/M BIQ  i?2 Q#b2 p iBQM- i?2 /Bz2 2M+2 #2ir22M i?2 Q#b2

i22 /2T2M/2Mip "B #H2/ i?2 T 2/B+i2/ p HmM2 Q7 i?2 /2T2M/2Mi ¢
- Bb + HH2? i22B/m KX h2BB/m H 2T 2b2Mib i?® 2°°Q  BM r
iQ 2biBi X2h?mb- 7iQ? iP2b2 p iBQM- i?2 "2kB/m H Bb

X &mK Q7 a[m “2b .m2 iQH?2@WK Q7 b[m “2b Q7 i?2b2 “2bB/m Hb
Bbi?2 [m MiBivi? i Bb KBMBKBx2/ #v i?2 H2 bi b[m “2b K2i?Q/X
FMQrM bi?2bmK Q7 b[m 2b/m2iQ 2 "3 -Bb /2MQi2/ #v

SSE = (14:8)

9X Uh #H2 ROXjV hSSEpBHM2KQ7Mm 2 Q7 i?2 2°°Q  BM mbBM; i?2 2
*2:°2bbBQM 2[m iBQM iQ T 2/B+ii?2 p Hm2b Q7 i?2 I2T2M/2Mi |
SSE = 1530 K2 bm 2b i?2 2°°Q° BM mbBM; i?2 2biBK $2¢/ "2:°2bbBQ
60+5x iQ T 2/B+i b H2bX
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8X LQr bmTTQb2r2 "2 bF2/iQ /2p2HQT M 2biBK i2 Q7 [m "i2 Hv
FMQrH2/;2 Q7 i?2 bBx2 Q7 i?2bim/2Mi TQTmH iBQMX gBi?Qmi F
p B #H2b-r2 rQmH/ mb2 i?2 b M 2biBK i2 Q7 [m "i2"Hv b H2b
Mv ;Bp2M "2bi m™ MiX

eX Uh #H2 RQXBVathK Q7 a[Wwqgq2b?Qr i?2 bmK Q7 b[m "2/ /2pB iB(

Q#i BM2/ #v mbBM; '?2 iQ T'2/B+ii?2p Hm2 Q7 [m "i2°

b H2b 7Q° 2 +? "2bi m™ Mi BM i?227  RGHRX MQBW?R?2 b KTH2- i?

/IBz2 2M+2 T'QpB/2b K2 bm 2 Q7 i?2 2 "QyB@AQHB2/iBM mb

b H2bX h?2 +Q "2bTQM/BM; bmK Q7 b[m "2b-+ HH2/i?2iQi H bn
X

SST= (14:9)
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*7? Ti2R,9aBKTH2 GBM2 °

_2:°2bbBQM S ;2

dX U6B;m 2 R9X8V

3X g2+ Mi?BMEFE Q7 b

UR R M@KV V

K2 bm 2 Q7 ?Qrr2HH i?2 Q#b2 p iBQMb +H
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NXabhK Q7 a[m "2b .m2 iQ 2y 2bpdBRAK Q7 b[m "2b /m2 iQ "2;°2bbB
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B-prOZ?:+O:9501X U bi QM; TQbBiBp2 HBM2 ° bbQ+BI/iBQM 2tBb
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URRjI\@W-I\LLSV 62# m “v ky- kyks



*7? Ti2R,9aBKTH2 GBM2 ° _2; 2bbBQM S ;2

RIO9X9 JQ/2H bbmKTiBQMb
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X
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AKTHB+ 1BOMyb®b HBM2 " 7mMBBEVQ@7MQ K HHv /Bbi ' B#m

M/QK p "B #H2 7Q" xXKH p Hm2b Q7

eX 6B:m 2 R9Xe BHHmbi  i2b i?2 KQ/2H bbmKTiBQMb M/ i?2B"
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jX hrQ i2bib "2 +QKKQMHvV mb2/X "Qi? "2[mB:2?M@2bBBK +2 Q7
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mb2i?2b KTH2 /i iQ i2bii?2 7TQHHQrBM; ?2vTQi?Zb2b #Qmi i?:

KX H7Bb 2D2+i2/- r2 rBHH + @M +NH/M?2ii? |
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ZM2DIiBROMXX XXX XXXXXXXXXXXX XXKRKKKREKBKK M X X X |

*QM/nm+4Rbi Q7 bB;MB}+ M+2 7Q° K M/0b SBRVLSBIZ2pPZHIQ T i?2
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2biBK iB BB

i ton 2Sw = =5 1:.95

Q jXy8iQ eXN8X
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12;°22b Q7 7°22/QiKe2Xmh MH2iQ7Q "2r=@2MW2 p HMBRPMSE
b?QmH/ #2 +HQh2XQ

dX A7 i?2 MmMHH ?2vTQiP@ORMSD 7BHB2 U 2 M/ i?2
p HMMSRIMSE rBHH #2 ci?mb-H ;2 pUSRIMSE H2 /
iQ i?72 "2D2HBQM @2 +QM+HMbBQM i? ii?22 "2+ MBQBIbD?BT #2ir
bi iBbiB+ HHv bB;MB}+ MiX

P 2 P 2
(i 9)?_ SSE. oo (i+y)?_ SSR
ne2 ne2’ 1 1

MSE =

E(MSE) ; E(MSR) =

a#50, v

3X Hy7Bb 7 M2 HiBHH T ' QpB/2b M mM#B HEMSRIBK2I2RIBK i2b
2X MNZBb i'm2-MSEI?MMSR T QpB/2 mM#B b2/ 2b¢BBMiRDBO 7

+ b2 i?2 p WMIBR/RISE b?QmH/ #2 +HQb2 iQ RX

NK h2bi 7Q aB;MB}+ M+2 BM aBKTH2 GBM2 ~ _2; 2bbBQM

UV >vTQi®2bBbD; H,: .60
U#V h2bi ai FBbYER+, (14:21)
U+V _2D2+iBQM _mH2,

BX T@p Hm2 TT ®,+BY@ 2 B2

BBX *'BiB+ Hp Hm2 TH B7+?, 2D2+i

r?2°R Bb # b2/ GFM/BMi B#miBQM rBi? R /2;°22 Q7 7°22/QK B
K2° iQ M2 /2:°22b Q7 7°22/QK BM i?2 /I2MQKBM iQ" X
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RyX .2+BbBQM M/ *QM+HmbBQMX

ZM2DIiBROMX XXX XXX XXXXXXXXXX XXKRKRKRKREBPKK M X X X |
*QM/m+iFi22bi 7Q 1?2 K M/6b SBxx S HQO®I2MA KTH2X U

bQH,

RyX bBKBH ° LPo i #H2 + M #2 mb2/ iQ bmKK FB»iZ7Z2Q 2bmHib
bB;MB}+ M+2 BM “2; 2bbBQMX

RRX Uh #H2 R9X8YV

RkX Uh #H2 R9XeV LPo iRH2ZbiBiQKTMi iBQMb T2 '7Q K2/ 7Q° K
SBxx S "HQ 'bX
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aQK2 * miBQMb #Qmii?2 AMi2 T 2i iBQM Q7 aB;MB}+ N
RX 2D2+iBM; i?2 MnigH >v0 QW? 26BW+HmM/BM; i? ii?2 "2H iBQMDb?
ir22s My Bb bB:MB}+ Mi/Q2b MQi2M #H2mbiQ +GM+Hm/2i? |

"2H iBQMDb?BT Bb TXRbMX #2ir22M

kX *QM+HmM/BM; + mb2@ M/@2z2+i "2H iBQMb?BT Bbr "~ Mi2/
T QpB/2 bQK2 ivT2 Q7 1?7 11?72 2H iBQMb?BT Bb BM 7
X

i X AMi?2 K M/6b SBxx S "HQ b 2t KTH2-r2 + M +QM+Hm/2i? ii
"2H iBQMb?BT #2ir22M i?2 bBx2 Q7 x?2Mdifmi2' M2 Hyon H 2iB Q M
KQ 2Qp2 -i?2 2biBK i2/ 2: ¢bbB«3M R[@piB/QMi?2 H2 bi b[m “2b
2biBK i2 Q7 i?2 "2H iBQMb?BTX g2 + MMQi- 7Q¢2p2° +QM+Hm,
bim/2Mi TQTxH iBGQM BM [m “i2 HvDbmHbh2#¥ 2+ mb2 r2 B/2M@
iB}2/ bi iBbiB+ HHv bB;MB}+ Mi '2H iBQMb?BTX

9X K M/6bK M ;2°b72Hii? iBM+ 2 b2bBMi?2bim/2MiTQTmH iB
Q7 BM+'2 b2/ [m i2°Hvb H2bX h?mb-i?2 "2bmHi Q7 i?2 bB;MB)
iQ +QM+HmM/2i? i + mb2@ M/@2z2+i '2H iBQMb?BTr b T 2b2M

8X g2 + Mbi i2 QMHAKI?2°2 "2H i2/ M/i? i HBM2  "2H iBQMDb?BT 2
bB:MB}+ Mi TQ iBQM Q7 y?Qm2 B?2BHMj2 BV p ®#b2b 723 B M
i?2 b KTH2X

eX UBB:m 2 RIXdV BHHmMbi® i2bi?Bb bBim iBQMX h?2i2bi7Q"  bB;:
Q7 i?2 MMHH HTQi2Z2bBM/ H2 /b iQ i?2 +QM-HMAB QR i? i

URRjI\@W-I\LLSV 62# m “v ky- kyks



*7? Ti2R,9aBKTH2 GBM2 ° _2; 2bbBQM S ;2

bB;MB}+ MiHv "2H i2/- #mi i?2 };m 2 b?Qrb i? i i?2 xim H "2H i
M§ Bb MQi HBM2 "X

dX Hi?Qm:?2i?2HBM2 ° TT QtBK=iB«bM BbQREY2O#2  i?2  M:2 Q7
Xp Hm2b Q#b2 p2/BMi?2b KTH2x BiHR2DK2H TQ Q" 70QX

3X :Bp2M bB;MB}+ Mi "2H iBQMb?BT- r2 b?2QmH/ 722H +QM}/2M
"2:°2bbBQM 2[m iBQM 7Q" T 2/B+xBQMrb 20 " "2hTCM/BM: iQ
Q7 i22D Hm2b Q#b2 p2/ BM i?2 b KTH2X

NX 6Q° K M/6bSBxx S "HQ b-i?Bb M:2x+Q "2bTQM/biQ¥ Hm2b
IMH2bb Qi?2° "2 bQMb BM/B+ i2i? ii?2 KQ/2H Bb p HB/ #2vQM/ |
QmibB/2i?2  M:2 Q7 i?2 BM/2T2M/2Mip "B #H?2 272 mH/ #2 K /2
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R9Xe IbBM; i?2 1biBK i2/ 2:°2bbBQM 1[m iB
1biBK iBQM M/ S 2/B+iBQM

RX q?2M mbBM; i?2 bBKTH2 HBM2 = "2; 2bbBQM KQ/2H-1r2 "2 K F
#OQmii?2 2H i BQMI? B X2222KM mbZ2 i?2 K2i?7Q/
iQ Q#i BM i?2 2biBK i2/ bBKTH2 HBM2 ~ "2;°2bbBQM 2[m iBQMX

kX A7 "2H iBQMDb?BT 2tRb Nok# Mr2i212
b?Qrb i? i i?2 }i Bb ;QQ/- i?2 2biBK i2/ 2; 2bbBQI
b?QmH/ #2 mb27mH 7Q" 2biBKXiBQM M/ T 2/B+iBQM

jX1t KTH2 K M/6b SBxx S HQ b 2t KTH2

UV h?2 2biBK i2/ 2; 2bbBi=MO2{EK XB @ MWBH2 mb2/ b TQBMi
2biBK iQ Q7 -i?2K2 M Q" 2tT2+i2y PHM2BP2M p Hm2 Q7
Xx- M/ b T'2/B+iQ Q7 MBM/BpB/Xn Hp Hm2 Q7

U#V 6Q° 2t KTH2- TQBMi 2biBK i2 Q7 i?2 K2 M [m “i2 Hv b H2
HQ+ iBQMb M2 *~ + KFtObQByBjiPy bim/2MibV bim/2Mib Bb

$= ($11Q 000y

AM i?Bb + b2 r2 ¢ 2omdB: Q7 i?2 K2 M pyHm2 Q7
r?2M=10 X

U+V 6Q 2t KTH2-iQ T 2/B+i[m “i2"Hvb H2b 7Q° M2r “2bi m"
bB/2'BM; #mBH/BM; M2 “h H#Qi *QHH2;2- + KTmbrBi? Ry-y:

+QKTmi2
9‘:
>S2M+2-r2rQmH/ T 2/B+i[m "i2°"Hvb H2b Q7 ORRy-yyy 7Q bn
AM i?Bb + b2-r2¢ 2mbBV; QY 7Q° M2r Q#b2 p iBQM
r?2h=10X
9X LQi iBQMb,
u v 4i?2 :Bp2M p Hm2 Q7 i?2 BM/XT2M/2Mip "B #H2

Uu#v 41?22 M/QKp "B #H2 /2MQiBM; i?2 TQbbB#H2 p Hm2b «
p B #H2 vxr22M
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U+V 4i?2 K2 M Q' 2tT2+i2/ p Hm2 Q7 i?2 2T2W2Mi p "B
X=X
u/v 41?72 TQBMi 2biEKy)QMQ 7?2 T 2/B+iQ Q7 M

BM/BpB/m Hyp ri? & =0Qx7

8X1t KTH2 "K M/0b SBxx S HQ b2t KTH2

UV hQ BHHmMbi i2 1?2 mb2 Q7 i?Bb MQi iBQM-bmTTQb2r2r M
p Hm2 Q7 [m 'i2 " Hv b H2b 7Q° HH "K M/6b "2bi m  Mib HQ+
rBi? Ry-yyy bim/2MibX

U#V 6Q i?Bb + b2- M/ /12MQi2b i?2 mMFMQrM K2 M p H
Q7 [m "i2°Hvb H2b 7Q° HHX2hWIOXK™ Mibr?2°2

U+V h?mb-i?2 TQBME(ZDIBIKTI20QB/2/ #v -

Q ORRy-yyyX

U/V "mi- mbBM; i?Bp MQIOiIBRMHbQ i?2 Q7 [m “i2 Hv
b H2b 7Q  i?2 M2r “2bi m" Mi HQ+ i2/ M2 *h H#Qi *QHH2:2-
bim/2MibX

AMi2 p H 1biBK iBQM

RX SQBMi2biBK iQ'b M/ T 2/B+iQ b/QMQiT QpBiz My BM7Q K i
bbQ+B i2/rBi?i?22biBK i2 M/fQ T 2/B+iBQMX 6Q i? [ r2 Kmbi
BMi2 p Hb M/ BMi2 p HbX

UV +QM}/2M+2 BMi2'p HBb M BMi2 » H 2biRK i2Q7 i?2
"Bp2M p B2 Q7

U#V T 2/B+iBQMBMi2 p HBb mb2/r?2M2p2 r2r MiiQ T 2/3 ]
7Q° M2r Q#b2'p iBQM +Q "2bTQM/BM; iQ ;Bp2Mp Hm2 Q7

kX Hi?20m:?i?2 TWIE*iQBEZM x BM2?QD K2 b i?2 TQBMi 2biBK i
Q7i?2 K2 M pyH®2 Q;Bp2M xHim2 Q7 r2 Q#i BM
7Q i?2irQ + b2b "2 /Bz2 2MiX

jiX h?2 K “;BM Q72 "G BbQ T 2/B+iBQM BMi2 p HX
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9X S"2/B+iBQM BMi2 p Hb "2b2K#H2 +QM}/2M+2 BMi2 p HbX >Qr
HHvX +QM}/2M+2 BMi2 p H “2T 2b2Mik M M/ Bb M
BMi2p Hi? i Bb BMi2M/2/iQ +Qp2  i?2 p HM2 Q7 i?2 T * K2i2 X
Bb bi i2K2Mi #Qmi i?2 p Hm2 iQ #2 i F2M #v - i?2 M2r
Q#b2 p yiBXM

*QM}/2M+2 AMi2 p H 7Q  i?2 J2yM o Hm2 Q7

RX AM ;2M2° H- r2 + MNQ i220H®¥i2t +iHvX A7 r2 r Mi iQ K F2 M
BM72 2M+2 #Qmip?Bb #tH Qb2 i m2 K2EW p- HBM2BHH ? p2 iQ
2biBK i2i?2p B M+2 Q7

kX h?2 7Q KmH 7Q 2biBK iBM: i2MP B ¥w2-Bb

S5 = (14:22)

r?2°¢= X

iX h?2 2biBK i2 Q7 i?2bi M/ ) RApEBpROM Q7?2 b[m "2 "QQi Q7 2[m

UR9XkKV X .
S = s %+ )zxi X));Z (14:23)
9XLPh1l,
Vi = o+ axi X)* i o= o+ 1x ( Hi2 M iBp3 KQ/2H

y = th(x Xx)p=hh+tbhx=y
y = ythx X
Eg) = E(y)
j=Var(g) = Var(y+b(x x)
= Var(y)+ Var(bh(x x))

2 ) 2

- F+(X X) (xi  x)?
- 2 E_'_ Q(X x)?
n (x; x)2 °
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8X1t KTH2 "K M/0b SBxx S HQ'b

P
s =13:829X qBk?=10-x = 14- M/ (x;*X)2=568-r2 + M mb2 2[m iBQM
URI9XKjV iQ Q#i BM

Sy =
exh?22Q 2K,
¢ E(y)
Sp (n 2)
dX¥QM}/2M+2 AMi2 B(H) 7Q"
(14:24)

r?22°2i?2 +QM}/2M+2 A@2{MB2MBBYH b2/ QtMBB2 B#miBQM rBi?
d2V /2:°22b Q7 7 22/QKX

3X1t KTH2 "K M/0b SBxx S HQ'b

UV .2p2HQT N8W +QM}/2M+2BMi2'p HQ7 i?2K2 M[m "i2 Hv I
"2bi m® Mib HQ+ i2/ M2 "+ KTmb2b rBi? Ry-yyy bim/2MibX

U#V g2 2 p2 X h?2mb-rgi? M/ K :BM Q72 Q"
Q7 - i?2 N8W +QM}/2M+2 BMi2 p H 2biB}
110 11:415X

U+V AM /QHH "b- i?72 NB8W +QM}/2M+2 BMi2 ' p H7Q i?2 K2 M
"2bim® Mib M2 "+ KTmb2b rBi? Ry-yyy b0RR2ERBBEbh(’PRR3/@y vy
7Q°2-i?2 N8W +QM}/2M+2 BMi2 p 1 7Q" i?2r?2M i?2
bim/2Mi TQTmH iBQM Bb Ry-yyy Bb X

NX LQi2i? ii?22biBK i2/ bi M/ ¢/;/BpBMBQMQ@7BQM UR9XKjV Bb b
2bir?2M X

RyX AM i?Bb + b2 i?2 2biBK i2/ bigM#2+ (PpBOiBQM Q7
S

& =5 S+ =
9 n _

h?Bb "2bmHiIi BKTHB2b i? ir2 + MK F2i?2 #2bi Q"  KQbi T 2+Bb2
p HmMQ Q2M2p2= x X
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RRX UBB;m 2 ROX3 B 7@K ?22 H X;2X #2+QK2bX b “2bmHi- i?2
+QM}/2M+2 BMi2 p H7Q i?2K2 Mp Hm2 Q7/2pBHBb*ROQX 2 rB/
7" QX

S 2/B+iBQM AMi2 " pH7Q° M AM/BpB/m Ho Hm2 Q7
RX h?22 T 2/B+i@Q?2Q7 HM2 Q7 2bTQM/BM; iQ i BbzBp2 Mx X
kX 6Q" i?2 M2r "2bi m® Mi HQ+ i2/ M =HOH#AQii?PQHH2/B+iBQM
Q7 [m "i2 'Hv p HEML+BMEO0) = 110- Q° ORRy-yyyX LQi2 i? i i?2 T 2/B
iBQM Q7 [m "i2°Hv b H2b 7Q  i?2 M2r K M/6b “2bi m> Mi M2 "~ h
b i?2 TQBMi 2biBK i2 Q7 i?2 K2 M b H2b 7Q° HH K M
HQ+ i2/ M2 ~+ KTmb2b rBi? Ry-yyy bim/2MibX

jX .2i2° KBM2 i?2p B M+2 bbQ®BL2/TrRI/BmiABMIM= x X
h?Bbp B M+2Bb K /2mT Q7 i?22bmK Q7 i?2 7TQHHQrBM; irQ +Qk

UV h?2 U2biBK i2/V p yBpMH@ ZN7 iPQmi iR K2 M X
U#V h?2 U2biBK i2/Vp "B M+2 bp Q@R L2BEBji®, m5BMX
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9X h?27Q KmH 7Q  2biBK iBM:i?2p 'B M+2 +Q "2bTQM/BM; iQ i?
Q¥ r?2M=x - /12MQs24- Bb

2
Spred

= (14:25)

8Xh?2Q 2K,
9‘ yI"I ew

tn 2
Spred (n 2

var(y  Yoew)

Var(g )+ Var(yYnew)
Var(¢ )+ 2

2
pred

eX U K M/6b SBxx S "HQ bV i?2 2biBK i2/ bi M/ "/ /2pB iBQM +(
T 2/B+iBQM Q7 [m "i2°"Hv b H2b 7Q° M2r "2bi m  Mi HQ+ i2/ M
+ KTmb rBi? Ry-yyy bim/2Mib- Bb +QKTmi2/ b 7QHHQrbX

Spred =

dXS 2/B+iBQM AMi2yp H 6Q"°

(14:27)
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r?2°2i?2 +QM}/2M+2 H@2{MB2MBIBE b2/ QM BD2 B#miBQM rBi?
n2/2;"22b Q7 7°22/QKX

3X U 'K M/6b SBxx S "HQ bV h?2 N8W T '2/B+iBQM BMi2 ' p H7Q"
M2r "K M/6b "2bi m> MiHQ+ i2/ M2 ~ hyH#1Q0 *@HHR ;2,BN\Bi?
Q7 2°Q° Q7 - i?2 N8W T 2/B+iBQM BMi2 p |
110 33875U0de-Rk8 iQ OR9j-3d8VX

NX LQi2 i? ii?2 T'2/B+iBQM BMi2'p H7Q  i?2 M2r “2bi m> Mi HQ+
H2;2- + KTmb rBi? Ry-yyy bim/2Mib- Bb rB/2"  i? Mi?2 +QM}/2N\
K2 M[m "i2°’Hvb H2b Q7 HH "2bi m~ MibHQ+ i2/ M2 "+ KTmb2b
h?2 /IBz2 ' 2M+2 "2~2+ib i?2 7 +ii? ir2 "2 #H2 iQ 2iBK i2 i?2 }

i? Mr2+ MT 2/B+i M BM/BpB/m Hp Hm2 Q7

RyX U6B;m 2 ROXNV *QM}/2M+2 BMi2 p Hb M/ T 2/B+iBQM BMi2"
r?2Mi?2p Hm2 Q7 i?2 BM/2k2BIb24H @bXB iHH 2
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ROXd *QKTmi2 aQHmMiBQM

R9X3 2bB/m H M HvbBb, o HB/ iBM: JQ/2H
iBQMb

RX 2bB/m H7Q iQ#B2 /BIRQM +2 #2ir22M i?2 Q#b2 p2/ p Hm2 Q7
[2Mip "ByAAHMJ i?2 T 2/B+i2/p HM2 Q7 i?2 /@ W2M/2Mi X B #H2 U

kX M M HvbBb Q7 i?2 +Q "2bTQM/BM: “2bB/m Hb rBHH ?22HT /2i2’
iBQMb K /2 #Qmii?2 "2;"2bbBQM KQ/2H "2 TT QT B i2X
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jX Uh #H2 R9XdV

9X1t KTH2 "K M/6b SBxx S HQ'b

UV DbBKTH2 HBM2 ~"2;"2bbBQM KQ/2H r b bbmK2/X
y= o+ X+ (14:29)

h?Bb KQ/2H BM/B+ i2bi? ir2 bbmk¥/i[Qn#2i2 HBWH2 H ZmW +iB Q
Q7 i?2bBx2 Q7 i?2 bim/2Wi THHMHMMiBO® WM K2+iBQM R9XO
2K /2i?2 7TQHHQrBM: bbmKTiBQMb XQmii?2 2 "Q i2 K

R X X

kX h?2 p "B MBRiIQZ b K2 7Q° HHXp Hm2b Q7 X
jiX h?2 p Hm2m®RQ7 X

9X h?2 2 "Q ?2bK X

U#V h?2b2 bbmKTiBQMb T QpB/2 i?2 i?2Q Z2iB+HMA i#®#DBb 7Q " i
mb2/iQ /2i2 KBM2 r?2i?2 i?2 2HXiBQMBDBT #2ir22
bB;MB}+ Mi- M/ 70" i?72 2biBK i2b T 2@

b2Mi2/ BM a2+iBQM R9XeX

8X A7i?2 bbmKTiBQMb #QmimTiP22 "G i2 X -i?22vTIQi?2bBb
i2bib #Qmii?2bB;MB}+ M+2 Q7i?2 2:°2bbBQM "2H iBQMb?BT
“2bmHib X
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eX Jm+? Q7 "2bB/m H M HvbBb Bb # b2/ QM M 2t KBM iBQM Q7 ;°

UV THQIiQ7i?2 . BMbip Hm2b Q7 i?2 BM/2T2MMKRMip "B #
U#V THQIi Q7 . BMbi i?2 Q7 i?2 /2T2M/2Mi
p B #H2
U+V THQIX
u/v THQIX

_2bB/m H SHQi x BMbi

RX U6B;m 2 R9XRKV

UV S M2H ,A7i?2 bbmKTiBGMi? i Bbi?2bh K27Q" HHp Hm2
Q% M/ i?2 bbmK2/  2;°2bbBQM KQ/2H Bb M /2[m i2 "2T 2b
"2H iBQMb?BT #2ir22M i?2 p "B #H2b- i?2 "2bB/m H THQi b

BKT 2bbBQM Q7 X

U#V S M2H ", B7 i?2 Bb MQi i?2 b K2 7Q° KH7QHM2b Q7
2t KTH2- B7 p "B #BHBiv #Qmi i?2 "2; 2bbBQM HBM2 Bb ; 2
X X

U+V S M2H *, r2rQmH/ +QM+HmM/2 i? ii?2 bbmK2/ 2; 2bbBQM
[mi2 2T 2b2Mi iBQMQ7i?2 2H iBQMb?BT #2ii2Z2M 1?22 p B 1
"2;°2bbBQM KQ/2H G "2;°2bbBQM KQ/2H b?QmH/ #2 +QMbB/
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kX U6B;m 2 ROKRHRY "K M/0b SBxx S HQ b,

h?2 "2bB/m H THQi /Q2b MQi T 'QpB/2 2pB/2M+2 i? i i?2 bbmK’
K M/6b “2;:"2bbBQM KQ/2H b?QmH/ #2 +?2 HH2M:;2/X ii?Bb TQB
i72 +QM+HmMbBQM i? i K M/6b bBKTH2 HBM2 “X2:"2bbBQM KQ/
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jX 1tT2 ' B2M+2 M/ ;QQ/ Dm/;K2Mi "2 Hr vb 7 +iQ bBMi?2 2z2+il
"2bB/m H THQibX

_2bB/m H SHQi 9 BMb|

RX MQi?2 "2bB/m HTHQi 2T 2b2Mib i?2 T 2/B+i2/9pQHMn2 Q7 i?2
i?2 2Q°BxQMi H tBb M/i?2 "2bB/m Hp Hm2b QM i?2 p2 iB+ H t

kX U6B;m 2 R9XRjV gBi? i?2 "K M/6b/ i 7°QK h #H2 R9Xd-

LQi2i? ii?2T ii2 MQ7i?Bb 2bB/m HTHQiIiBbi?2b K2 bi?2T i
THQi ; BMbii?2 BM/2T2MX2Mi p B #H2

iX 6Q° M HvbBb- i?2 "2bB/m $HMHKQD 2BBMHYV
mb2/ #2+ mb2 Q7 i?2 T'2b2M+2 Q7 KQ 2 i? M QM2 BM/2T2M/2Mi

ai M/ "/IBx2/ _2bB/m Hb

RX "~ M/IQKp B #H2 Bb bi M/ "/Bx2/ #v bm#i" +iBM; Bib K2 M M/
#v Bib bi M/ "/ /2pB iBQMX

kX gBi? i?72 H2 bi b[m "2b K2i?Q/-i?2 K2 M Q7 {X2h7?2hiB-/ mBHKI@B b
THv /BpB/BM; 2 +? "2b3/m H#v B's T QpB/2bi?2 bi M/ "/IBx2/
"2bB/m HX
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jXai M/ / .2pB iBQM Qi?i?2bB/m H

Syi 9 = (14:30)
S, ¢ = i?22Dbi M/ *//2pB iBQMiQ7 “2bB/m H
s = i?2bi M/ "/ 2°°Q Q7 i?2 2biBK i2
h = (14:31)

9Xai M/ "/Bx2/ _2bB/m H 7Q  P#b2 p iBQM
(14:32)

8X Uh #H2 R9X3V i?2 bi M/ "/IBx2/ "2bB/m Hb 7Q" "K M/0b SBxx S

eX U6B;m 2 R9XR9V
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dX h?2bi M/ /Bx2/ 2bB/m HTHQi+ MT QpB/2BMbB;?i #Qmii??2
"Q i2°R b X A7i?Bb bbmKTiBQM Bb b iBb}2/-i?
#miBQM Q7i?2bi M/ “/Bx2/ 2bB/m Hbb?QmH/ TT2 iQ +QK2 7" (
T Q# #BHBiv /Bbi 'B#miBQMX

3X h?mb-r?2M HQQFBM: i

bi M/ “/Bx2/ 2bB/m HTHQi-r2b?QmkH
BK i2Huv

Q71?2 bi M/ "IBx2/ "2bB/m Hb #2ir22 M

NX g2 b22 BM 6B:m 2 ROXR9 i? i 7Q  i?2 K M/6b 2t KTH2 HH Dbi
"2 #2ir22MMA2X h?2°27Q°2- QM i?2 # bBb Q7 i?2 bi M/ “/Bx2/ 2
THQi ;Bp2b mb MQ "2 bQM iQ [m2biBQMbi? M ®bkn K 7BHQN #MiB QM

LQ'K H S Q# #BHBiv SHQ|

RX MQi?2°

TT Q +?27Q /2i2 " KBMBM; i?2p HB/BivQ7i?2 bbmKTi
? b

MQ'K H/Bbi'B#miBQM Bb i?2 MQ K HT Q# #BHBiv THQiX
kX hQ b?2Qr ?2Qr
X

MQ K H T Q# #BHBiv THQi Bb /2p2HQT2/- r2 BM

UV amTTQb2 Ry p Hm2b "2 b2H2+i2/ " M/QKHv 7' QK MQ K |
#miBQM rBi? K2 M Q7 x2°'Q M/ bi M/ '/ /2pB iBQM Q7 QM
b KTHBM; T'Q+2bb Bb "2T2 i2/ Qp2" M/ Qp2 rBi? i?2 p Hm2|
Ry X

U#V h?2  M/QKp B #H2 2T 2b2MiBM;i?2 bK HH2bip Hm2 Q#i
THBM; Bb + HH2/ i?2 X

U+V ai iBbiB+B Mb b?Qri? i 7Q b KTH2b Q7 bBx2 Ry 7 QK bi

#BHBiv /Bbi B#miBQM-i?2 2tT2+i2/ p Hm2 QB5RhPBb@Q /2
2tT2+i2/ p Hm2 Bb + HIH2/ X

'LPh1l, *QKTmi2i?2 2tT2+i2/ p Hm2b Q7 Q /2 bi iBbiB+b 7Q"
7°QK bi M/ '/ MQ K H /BpLR#KPBM b &1Mpai ib'

2iiTh,ffb2 "+2X @T QD2+iXQ ;f*_ Lf 27K MbflMpai ibf?iKHf2pLQ KP /ai ibX?iKH

U/V Uh #H2 ROXNV 6Q  i?2 + b2 rBi2 100 KTH2 Q2 RExQ /2"
bi iBbiB+b M/ Ry MQ K HX
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=/ i X7 K2UT- [MQ'KUTVV
T [MQ KXTX

R yXyyyyyyyy @AM7
yXyNYyNyNyN @RXjj8Rddd
yXR3R3R3R3 @yXNy398dN
yXkdkdkdkd @yXey9838j
yXjejejeje @yXj93d88d
yX98989898 @yXRR9R38]
yX89898988 yXRR9R38]
yXejejeje9 yXj93d88d

N yXdkdkdkd] yXey9838j
Ry yYX3R3R3R3k yXNy398dN
RR yXNyNyNyNR RXjj8Rddd
Rk RXyyyyyyyy AM7

— =

w Qo d 0 ©

U2V G2i mb MQr b?Qr ?2Qri?2 Ry MQ'K Hb+Q 2b + M #2 mb2/iQ
i22 bi M/ “/Bx2/ 2bB/m Hb 7Q" K M/6b SBxx S "HQ'b TT2
bi M/ */ MQ K HT Q# #BHBiv /Bbi B#miBQMX

U7V Uh #H2 R9XRYV h?2 Ry MQ 'K HDb+Q 2b M/i?2Q /2 2/ bi M
b?QrM iQ;2i?2  BM h #H2 RIXRyX A7 i?2 MQ K HBiv bbmKT
bK HH2bi bi M/ “/Bx2/ 2bB/m H b?QmH/ #2 +HQb2 iQ i?2 bK
i?2 M2ti bK HH2bi bi M/ “/Bx2/ "2bB/m H b?2QmH/ #2 +HQb?2 i
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MQ K Hb+Q 2- M/ bQ QMX
U:V MQ' K HT Q# #BHBIivTHQi, THCIirBi@M222Q BxQMi H
tBb M/i?2 +Q "2bTQM/BM: QM i?2 p2 iB+ H tBbX
U2V A7 i?2Dbi M/ “/Bx2/ 2bB/m Hb 2 TT QtBK i2HvMQ K HHv
i2/ TQBMib b?QmH/ +HmMbi2' +HQ0b2Hv "D:HWBM: i?2°Qm:?
i?2 X

jX UBB;m 2RI9XR8V i?2 MQ K H T'Q# #BHBiv THQi 7Q  i?2 K M/
TH2, +QM+HmM/2 i? i i?2 bbmKTiBQM Q7 i?2 2 °Q  i2 K ? pBM;
/Bbi'B#miBQM Bb "2 bQM #H2X

9X Mv bm#bi MiB H+m'p im2BMi?2MQ K HT Q# #BHBiv THQi B
m Hb ? p2 MQi +QK2 7°QK MQ'K H/Bbi'B#miBQMX
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*7? Ti2R,9aBKTH2 GBM2 ° _2; 2bbBQM S ;2

ROXN 2bB/m H M HvbBb, PmiHB2'b M/ AM~
b2'p iIBQMb

.2i12+iBM; PmiHB2 b

RX UBB;m 2 R9XReV Bb b+ ii2 /B ;" K7Q /i b2ii? i +QMi BM
/i TQBMi UQ#b2 p iBQMV i? i /Q2b MQi}ii?2 i 2M/ b?QrM #v i?

kX PmiHB2 b "2T 2b2Mi Q#b2 p iBQMb i? i "2 bmbT2+i M/ r ~ Mi
h?2v K v 2T 2b2Mi ['1¢cB7DbQ-i?2 /i b?2QmH/ #2X

jiX h?2vK vbB:M H pBQH iBQM Q7 KQ/2H hbmKTiBRYPmMHB7 bQ-
#2 +QMbB/2 2/X

9X 6BM HHv- i?2v K v hbBEKTYw#Rm2b i? i Q++m "2/ #v +? M+2X Al
+ b2-i?22v b?QmH/ %2 "2i BM2/

8X Uh #H2 RO9XRRV h?2 T°Q+2bb Q7 /2i2+iBM: QmikgdB2 b, 1t+2Ti

Vva=75V- T ii2 M bm:;2biBM; M2: iBp2 HBM2 ~ "2H iBQMb?BT B
Bp2M i?2 T ii2°M Q7 i?2 "2bi Q7 i?2 / ys-iR#D MMA2tTRHH2"

M/ ?22M+2 rQmH/ B/2MiB7v i?2 +Q "2bTQM/BM: Q#b2'p iBQM b

eX 6Q  i?2 + b2 Q7 bBKTH2 HBM2 ~ "2:°2bbBQM- QM2 + M Q7i2M
2t KBMBM; i?2 X

dX h?2 + M HbQ #2 mb2/iQ B/2MiB7v QmiHB2 bX
piBQM /2pB i2b 2 iHV 7' QK i?2 T ii2"M Q7 i?2 "2bi Q7 i?2 /i -
bi M/ /Bx2/ 2bB/m HrBHH #2 H ;2 BM #bQHmi2 p Hm2X
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3X U6B;m 2 RIXR3V i?2 QmiTmi 7°QK "2:°2bbBQM M HvbBbX h
i22 QmiTmi b?Qrb i? i i?2 bi M/ /Bx2/ "2bB/m H 7Q Q#b2 p iB(
MQ 'K HHv /Bbi*B#mi2/ 2°°Q b- bi M/ “/Bx2/ "2bB/m Hb b?QmH/ 1
«2iQ2 TT QtBK i2Hv 8W Q7 i?2 iBK2X
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NX AM /2+B/BM; ?2Qr iQ ? M/H2 M QmiHB2 - r2 b?QmH/ } bi +?22+F
X S2°2 Tb M  rbK/2BMBMBiB HHv "2+Q /BM;
/i Q°BM2Mi2 'BM; i?2/ i BMiQi?2 +QKTmi2 }H2X

RyX U6B;m 2 ROXRNV 6Q 2t KTH2- bmTTQb2 i? i BM +?2+FBM; i7?
h #H2 R9XRR-r2 }M/ M2 "Q ci?2 +Q "2+i puH®3,ZQ0XQ#b2 p iBC(
6B;m 2 R9XRN Bb TQ ' iBQM Q7 i?2QmiTmi Q#i BM2/X7i2" +Q
g2 b22 i? i mbBM; i?2 BM+Q "2+i /i p Hm2 bm#bi MiB HHv z2+
MiIX gBi?i?2 +Q "2+i/ i -i?2p HAmMBM@72 b2/ 7 QK 9NXe3W iQ 3jX
M/ i?22 p Hm2 Q72+ 2 b2/ 7 QK e9XNe iQ BNXKk®X W?2HBM?2
+? M;2/ 7 TBR iQ ©:95X

RRX h?2 B/2MiB}+ iBOM Q7 i?2 QmiHB2  2M #H2/ mb iQ +Q " 2+i i?
i?2 °2:°2bbBQM “2bmHibX

.2i2+iBM; AM~m2MiB H P#b2 p iBQMb

RX U6B:m 2 RIXkyV b?Qrb M 2t KTH2 Q7 M BM~m2MiB H Q#b2 g
" 2bbBQMX

URRjI\@W-I\LLSV 62# m “v ky- kyks
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h?2 2biBK i2/ "2;"2bbBQM HBM2 ? b M2; iBp2 bHQT2X >Qr2p2°
b2 p iBQM r2°2 /'QTT2/ 7°QK i?2 /i b2i-i?2 bHQT2 Q7 i?2 2Di
HBM2 rQmH/ +? M:;2 7°QK M2: iBp3d @BMQDBHBPi2r i H? 22 bK HH
*H2 "Hv- i?Bb QM2 Q#b2 p iBQM Bb Km+? KQ 2 BM~m2MiB H BM
"2:;°2bbBQM HBM2 i? M Mv Q7 i?2 Qi?2 bX

kX AM~m2MiB H Q#b2 p iBQMb + M #2 B/2MiB}2¢72IQIQMHYV
QM2 BM/2T2M/2Mip "B #H2 Bb T 2b2MiX

iX MBM~m2MiB H Q#b2 p iBQM K U AR QMb2 p iBQM B2
i? i /2pB i2b bm#bi MiB HHv 7 QK i?2 i'2M/V-xBp Km2Q “2bTQ N
rv7 QK Bib K2 MU2X;X-hb226B:m 2 RIXkyV-Q Bi K v #2 + mb
Q7i?2irQ U bQK2r? y@zEM22MI/ bQK2r? ix2diHIK2V X

9X h?2 T°2b2M+2 Q7 i?2 BM~m2MiB H Q#b2 p iBQM BM 6B:m 2 R9
iVBM:iQ Q#i BM/ i QM BMi2 X 2QBmiM /2 Hin M @Zii2" i?2 "2H iBQ
b?BT #2ix2 W X

8X P#b2 p iBQMbh rBi? 7Q i?2BM/2T2M/2Mip B #H2b "2+ H
X h?2BM~m2MiB HQ#b2 p iBQMBM6B;m 2 R9XKy I

H2p2® ;2X

eX h?2 H2p2 ;2 Q7 M Q#b2 p iBQM Bb /2i2 "' KBM2/ #v ?2Qr 7 " i?2p
/I2Mip "B #H2b 27 QK i?2B " X
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dX 6Q  i?2bBM:H2@BM/2T2M/2Mi@p " Bi #HR#0 D2p i BDM2 [ 2 M Qi /7
hi-+ M #2 +QKTmi2/ #v mbBM; 2[m iBQM URO9XjjVX

hi:

.2}MBiBQM M/ T QT2'iB2b Q7 H2p2" :2b,
2iiTh,ffQMHBM2Xbi iXThmX2/mfbi iS8yRfH2bbQMfRRfRR Xk

3X 6°QK i?2 7Q KmH - Bi Bb +H® BiR7 PR Biki-KZ2M?B;?22" i?2
H2p2" :2 Q7 Q#b2 p iBQM

NX U6B;m 2 RIXKkRV b+ ii2 /B ;" K7Q i?2 /i b2i BM h #H2 R9
Q#b2 p iBXQM70:yU= 100V Bb M Q#b2 p iBQM rBi? M 2 2K2 p Hn
>2M+2-r2 rQmH/ 2tT2+i Bi iQ #2 B/2MiB}2/ b TQBMirBi? ?B;? |

h; = =

RyX 6Q i?2 + b2 Q7 bBKTH2 HBM2 "~ "2:°2bbBQM- Q#B2ip iBQMb ?
Q0:99- r?B+?2p2  Bb bK HH2 X

RRX 6Q  i?2 /i b2i BM B/#HA7TRDXFBK- "2+ Im;b=20:94> 0:86- r2
rBHH B/2MiB7v Q#b2 p iBQM d bx M & 22 BpiBOBI H? Q;22BM~m 2 N

RkX AM~m2MiB H Q#b2 p iBQMb i? i "2 + mb2/ #v M BMi2  +iBQI
?B;? H2p2 ;2 + M #2 /IB{+mHi iQ /2i2+iX .B ;MQbiB+ T ' Q+2/m
i F2#Qi? BMiQ ++QmMiBM /2i2°'KBMBM; r?2M M Q#b2'p iBQM F
K2 bm 2-+ HHZ/ -rBHH #2 /Bb+mbb2/ BM *? Ti2 R8X
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6.QM6i 72 7 BHm '2X "2 7 B/ Q7 MQi ? pBM; i?2 +? M+2-vQm ? p2
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*7? Ti2R,83mHiBTH2_2;‘2bbBQM S ;2 R

MXYi+ s V

M/2°bQM&b ai iBbiB+b 7Q° "mbBM2bb 1+QMQKB+b UR!

*2 TIRB8ImMHIBTH?2 |2;‘2bbBQ|v|

fizZ™6)ez' nA, &A .8e%-i keyjye
30Z™5@, $? be  &0J25&<¢) + MXYi+_LA"V5@30
5@+ M™JRiiTh,ff2KrmXB/pXir

LaM , + VF, )OH#0 |

R8XR JmHIBTH2 _2; 2bbBQM JQ/2H

RX U _2+ HHV i? ii?2p "B #H2 #2BM; T 2/B+i2/ Q" 2tTH BEM2/ Bb +
p B #H2 M/i?2p "B #H2 #2BM; mb2/iQ T 2/B+i Q" 2tTH BM i?2
+ HH2/i%2 p "B #H2X

kX JmHIBTH2 "2; 2bbBQM M HvbBb Bb i?2 bimyBR724XQi2//EQ 2M/2]
p B #H2bX AM i?2 ;2M2" H + b2iQ2 rBHH mt
/12MQi2 i?2 MmMK#2 Q7 BM/2T2M/2Mip "B #H2bX

jiX h?2 +QM+2Tib Q7 "2;°2bbBQM KQ/2H M/ "2:°2bbBQM 2[m i
T 2+2/BM; +?2 Ti2" 2 BMi?2 KmHIiBTH2 "2;°2bbBQM + b2X

9XIMHIBTH2 “2; 2bbBQM?RQ@/[2HIBQM i? i /2b+ B#2b ?2Qr i?2 /2T?2
p "B #HD "2H i2/iQ i?2 BM/2T2M/2Mi px, BMHRIL2 Q" i2 K Bb
+ HH2/i?2 KmHIBTH2 "2:°2bbBQM KQ/2HX

(15:1)

8X AM i?2 KmHIBTH2 2;0,24 bb,B QM, K@/ 232 M/ i?2
2°°0Q i2'Kb Xy Bb HBM2 7 mybi B QY THM b
i?722°°Q  iX'K

eX h?22 Q" i2°K ++QmMib 7CQ  iBRIi? i
#v i?2 HBM2 " 2z BiIMJZT2M/2Mip "B #H2bX
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dXJthHIBTH2 "2; 2bbBQW,BPA 2B NVMBQM i? i/2b+ B#2b ?Qri?2 K2 |
QY Bb "2H iZ{xkQ ;xp Bb+ HH2/i?2 KmHIBTH2 "2; 2bbBQM 2[m iB

(15:2)

mMM/2  i?22 bbmKTiBQM i? i i?2 K2 M Q Bt R2+QX p Hm2 Q7
3%172 2biBK i2/ KmHIBTH2 “2:°2bbBQM 2[m iBQM

(15:3)

r?2 ;b ;b 2101?22 2biBK 2h; Q7 ; » Mg Bb i?2 T 2/B+i2/
p Hm2 Q7 i?2/2T2M/2Mip "B #H2

NX U6B;m 2 R8XRV
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2 Ti2R BymuisTH2 2, 2bbBQM S ;2j
R8Xk G2 bia[m 2b J2i?Q/

RX h?2 H2 bib[m “2b K2i?Q/Bb mb2/iQ /2p2HQT i?2 2biBK i2/ Kmt
iBQM,

(15:4)

r?2°@ Bb Q#b2 p2/ p Hm2 Q7 i?2 /2T2M/iAMiQpbB #KBELR: i?2
T 2/B+i2/ p HM2 Q7 i?2 /2T2M/2IM? R #B2#H2BQMi? 2

kX AM KmHiBTH2 “2;2bbBQM- ?2Qr2p2°-i?2 T 2b2Mi iBQM Q7 i?2
+Q2{+B3Mijb,, ; , BMpQHpP2bi?2 mbZ Q7 M/ Bb #2vQM/
i?72 b+QT2 Q7 i?Bb i2tiX

jX h?2°27Q°2- BM T 2b2MiBM; KmHiBTH2 “2;°2bbBQM- r2 7Q+mb
+ M #2 mb2/ iQ Q#i BM i?2 2biBK i2/ "2:°2bbBQM 2[m iBQM M/
h?2 2KT? bBb rBHH #2 QI 2Qri®2 +QKTmi2  QmiTmi  i?2 i? M C
2Q0riQ K F2 i?2 KmHIBTH2 “2;°2bbBQM +QKTmi iBQMbX

M1t KTH2, "miH2  h " m+FBM; *QKT Myv

RX h?2 "miH2  h"m+FBM; *QKT Mv- M BM/2T2M/2Mi i m+FBM; +QK
B7Q MB X

kX KDQ TQ'iBQM Q7 "miH2 6b #mbBM2bb BMpQHp2b /2HBp2 B2
/2p2HQT #2ii2  rQ F b+?2/mH2b-i?2 K M ;2 br MiiQ T 2/B+ii?2

iBK2 7Q  i?2B" /'Bp2°'bX
UV AMBIB HHVi?2K M ;2 b #2HB2p2/i? ii?2iQi H/ BHvi p2H
"2H i2/iQ i?2 MmMK#2 Q7 KBH2b i° p2H2/ BM K FBM; i?2 / BH

U#V Uh #H2 R8XRVUG6B;m 2 R8XkV bBKTH2  M/QK b KTH2 Q7
T QpB/2/i?2/ i b?QrMBMh #H2 R8XR M/i?2 b+ ii2 /B ;" Kb
R8XkX
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U+V 7i2 "2pB2rBM;i?Bb b+ ii2 /B ;> K-i?2K M ;2 b ?2vTQi?2b
TH2 HBM2 ~ "2; 2lybBQM KQ¥2H QmH/ #2 mb2/ iQ /2b+ "B#2 i?
"2H iBQMD?BT #2ir22M i?2 y@i M/ii?222MmEKK2 UQ7 KBH2b i~ p2|
bd; V X

U/V U6B:m 2 R8XjV r2 b?Qr bi iBbiB+ HbQ7ir "2 QmiTmi 7°QK
“2:°2bbBQM iQ i?2 /i BM h #H2 R8XRX h?2 2biBK i2/ *2:°2

BX ii?2 yXy8 H2p2H Q7 EBpMB}2 @IZ2- iM/ Bib +Q 2@
bTQMpPE;, Hm2 Q7 BM/B+ i2i? ii?2 2H iBQMb?BT Bb bB;
i? iBb-r2 + MH,2D24i #2+ mbPp@®R Hm2 Bb H2m05)¢ M

BBX LQi2 i? ii?2 b K2 +QM+HmMbBQMPBHMZIQIM2/ 7°QK i?2
M/ Bib bbQr@piBim2 Q7 X
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BBBX h?mb-r2+ M +QM+HmM/2i? ii?2 "2H iBQMb?BT #2ir221
M/ i?22 MmMK#2 Q7 KBH2b i® pZH2LMOQM;2  i° p2H iBK2b
"2 bbQ+B i2/rBi? KQ 2 KBH2b i® p2H2/X

BpX gqBi? +Q2{+B2MiQ7/2i2 KBM iBQM U2tT 2b92/ b T-2"+
r2b22i? i BM i p2H iBK2 + M #2 2tTH BM
#V i?2 HBM2 " 2z2+i Q7 i?2 MmK#2> Q7 KBH2b i> p2H2/X

jX Uh #H2 R8XKV h?2 K M ;2 b KB;?ir MiiQ +QMbB/2° //BM; b2
p B #H2 UMmMK#2 Q7 /2HBp2 ' B2bV iQ 2tTH BM bQK2 Q7 i?2 "2}
/2T2M/2Mi p "B #H2X
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9X UBB;m 2 R8X9V *QKTmi2 QmiTmi rgi? A\NYiMmKBH2bQ7g2HBPA" C
B2V b BM/2T2M/2Mip "B #H2b Bb b?QrM BM 6B;m 2 R8X9X h?:
2[m iBQM Bb

¢ = (15:6)

LQi2 QM AMi2 T 2i iBQM Q7 *Q2{+B2Mib

RX PM2 Q#b2 p iBQM + M #2 K /2 ii?Bb TQBMi #Qmii?2 2H iBQI
Ki2/ 2:"2bbBQM 2[m iBQM rBi? QMHV i?2 KBH2b i p2H2/ b M
M/ i?2 2[m iBQM i? i BM+Hm/2b i?2 b b2+QM/BM/2T2M@
/2Mip "B #H2X

kX h?2 p Hm2 QBb MQi i?2 b K2 BM #Qi? + b2bX AM bBKTH2 HBI
r2 BMi2 T 2di M 2biBK i2 Q7 i?QM;2 5 BM i?2
BM/2T2M/2Mip "B #H2X

iX AM KmHiBTH2 “2;"2bbBQM M HvbBb-r2BMi2 T 2i 3+? 2: 2bb|
“2T 2b2Mib M 2biBK i2Q7i?2+Q "2bTQM/BM: iQ
r?2M HH Qi?2 BM/2T2M/2Mi p "B #H2IX 2
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9X "miH2 h" m+FBM; 2t KTH?2

U V;=0:06113 M 2biBK i2 Q7 i?22tT2+i2/BM+'2 b2BM i p2H iBK:
iQ MBM+'2 b2 Q7 QM2 KBH2BM i?2/Bbi M+2i> p2H2/r?2Mi?
Bb ?2H/ +QMbi Mi Bb yXyeRRj ?2Qm bX

U#V=0:923- M 2biBK i2Q7i?22tT2+i2/BM+°2 b2BM i p2HiBK2 4

MBM+'2 b2 Q7 QM2 /2HBp2 v r?2M i?2 MmK#2> Q7 KBH2b i°
Bb yXNkj 2Qm bX

R8Xj] JmMHiIBTH2 *Q2{+B2Mi Q7 .2i2 ' KBM iBQM

RX AM bBKTH2 HBM2 ~ "2; 2bbBQM-r2 b?Qr2/i? i i?2iQi HbmK C
iBQM2/ BMiQ irQ +QKTQM2Mib, i?2 bmK Q7 b[m 2b /m2iQ “2;2
b[m "2b/m2iQ 2 QX h?2b K2T Q+2/m 2 TTHB2biQ i?2 bmK Q
"2;°2bbBQMX

(15.7)

r?2 2

aah, iQi HbmK Q7 b[m "2 4 X

aa_,bmK Q7 b[m "2b/m2iQ 2; 25bBQXM 4

aal, bmK Q7 b[m "2b/m2iQ 2 "9 4&X

kX1t KTH2 "miH2 h " m+FBM; T Q#BIK-2BEBMESRR 2XEDU6-
M BSSE =2:2994X

iX qBi? QMHV QM2 BM/2T2M/2Mip "B #H2 UMmMK#2 Q7 KBH2b i p2
R8Xj b?Qri8$? 5 23:900-SSR = 15:871- MSSE = 8:029X h?2 p Hm2 Q7
aah Bbi?2b K2 BM #Qi? + b2b #2+ mb2 Bi#GBR BR/2TRM/ QM
MSSE /2+°2 b2b r?2M b2+QM/ BM/2T2M/2Mi p "B #H2 UMmMK#2
121X
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9X h?2 KmMHIBTH2 +Q2{+B2Mi Q7 /RP2 KB M BADM?221QQiM2bb Q7 }
7Q 1?2 2biBK i2/ KmHiIBTH2 2:°2bbBQM 2[m iBQMX

(15:8)

8X h?2KmHIBTH2 +Q2{+B2MiQ7/2i2 ' KBM iBQGM+ M#28M1i2 T 2.2
BM i?2 /2T2M/2Mip B #H2 i? i+ M #2 2tTH BM2/ #v i

KmHiBTH2 2:°2bbBQM 2[m iBQMX

eX >2M+2-r?2M KmHIBTHB2/ #v Ryy-Bi+ M #2 BMi2 T 2i2/ bi?2
#BHByviBM+ M #2 2tTH BM2Z/ X

dX1t KTH2 AMi?2irQ@BM/2T2M/2Mi@p B #H2 "n8%R= h m+FBM;
21:6006 M SST=23:900- r2 ? fR2=21:6006/23900 = 0:9038X

3X h?2°27Q 2- NyXj3W Q7 i?2 p By#BHBITHBRBM2p2ZHM iBK2biBK i2/
KmHIiBTH2 "2;°2bbBQM 2[m iBQM rBi? KBH2b i° p2H2/ M/ MmK/{
BM/2T2M/2Mip "B #H2bX

NX U6B;m 2 R8XjV i?2 _@b[p Hm2 7Q i?2 2biBK i2/ "2;"2bbBQM
BM/2T2M/2Mip "B #H2- MmK#2x, @7 BKIBERIEXIRW2HR?db- i?72 T2 +
;2 Q71?2 p "B #BHBivBM i° p2H iBK2b i? i Bb 2tTH BM2/ #v i?2
2[m iBQM BM+ 2 H2h 7 QK r?2Mm MmK#2° Q7 /2HBp2 B2b Bb
b b2+QM/ BM/2T2M/2Mip B #H2X

RyX AM ; RM2HMHvb BM+"2 b2b b BM/2T2M/2Mip "B #H2b "2 //2]iC

RRX J Mv M Hvbib T 2R27Q/DimdiBMK#2"° Q7 BM/2T2M/2Mip "B #H?2
i?72 BKT +i Q7 //IBM; M BM/2T2M/2Mip "B #H2 QM

Q7 p B #BHBiv 2tH BM2/ #v i?2 2biBK i2/ "2; 2bbBQM 2[m iBQM

RkX qBiP2MQiBM; i?2 MmMK#2 Q7 QEb2MQiBOMb? MM mK#2 Q7 BM/
T2M/2Mip "B #H2b-i?2 /Dmbi2/ KmHIBTH2 +Q2{+B2Mi Q7 /2i2 k

7QHHOQTrbD,
(15:9)

RjX1t KTH2 qB%10 Mp=2-r12 ? p2

10 1
R?=1 (1 09038 — ——
( 10 2 1
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R9X h?mb- 7i2° /DmbiBM; 7Q 1?2 irQ BM/2T2M/2Mip B #H2b-r2
iBTH2 +Q2{+B2Mi Q7 /2i2 ' KBM iBQM Q7 yX3dejX h?Bb p Hm2 U2
Bb T°'QpB/2/ BM i?2QmiTmi BM &8;m Z RX9 Xh

H :2 MmK#2" Q
Mi F2
/IDmbi2/

R8X A7 i?2 RHBIRbX/HH M/ i?2 KQ/2H +QMi BMb
p "B #H2b-i?2 /Dmbi2/ +Q2{+B2Mi Q7 /2i2 KBM iBQM -
BMbm+? + b2b-bi iBbiB+ HbQ7ir "2 mbm HHv b2ibi?2

iBQMiQ X

R8X9 JQ/2H bbmKTiBQMb
RX h?2 KmHiBTH2 "2; 2bbBQM KQ/2H,

Y= ot Xzt 22Xt + pXpt (15:10)

kX h?2 bbmKTiBQMb #Qmii?2BMi?2 KmHIBTH2 2:°2bbBQM KQ/

URV h?2 2 "QBi2 K M/ QK p "B #H2 rBi? K2 M Q 2tT2+i2/ p Hm
i? i Bb X
AKTHB+ 6BQMBp2M pxHm;2b;&Q7 i?72 2tT2+i2/- Q" p2°
QY Bb ;Bp2M #v

72-p HmM:

E(y) = (15:11)

1[m iBQM URSXRRV Eb i?2 XE(y) 2T 2b2Mib
i?2 p2° :2 Q7 HH TQblBRHX®B MmO 7Q  i?2 :Bp2M p Hm

X1;X2; 3 Xp X
UKV h?2 p "B NBH2/DMQi2Y #W/ Bb i?2 b K2 7Q° HH p Hm2b Q7 i?:
T2M/2Mi p SB#H 21, ¢ i? i Bh- X

AKTHB+ hBQM 'B M+2QmMii?2 "2;°2bbBQM HBMM2PBb Hb
i72 b K27Q" HHxgxim2k,®7
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UjV h?2 p Hm2® GT X

AKTHB+ h®QNM HmZ Q7 T iB+mH ~b2i Q7 p Hm2b 7Q  i?2 BN
p "B #H2b Bb MQi "2H i2/ iDQ?2Mv HM22QB2i Q7 p Hm2b X

U9V h?2 2 "QBIiR K " M/IQKp "B #H2 "2~2+iBM; i?:
/2pB iBQM #2ir22M p?Bm2 M/ i?2 i Bp2M dv x; +
2Xo + + poX
AKTHB+ IB®ME2,; ; , "2 7Q i?2 ;Bp2M p Hm2b Q7
X1;X2;  Xp- 1?22 [2T2M/2Mi p BB #HIRQ /IBbi B#mi2/

M/QK p "B #H2X

jX U6B;m 2 R8X8V *QMDbB/2  i?2 7TQHHQIBM: irQ@BM/2T2M/2Mi@
2[m iBQMX

E(y)= ot 1Xat 2Xp

9X LQi2i? ii?2 p HMQr®7Bb i72 #2ir22M i?2 ypmHih 2
M/ i?22 2tT2+i2/ y-HW2 Q72M= X, Mk, = X, X

8X AM "2; 2bbBQM M HvbBb-i?2i2 K 2bTQMb2p "B #H2 Bb Q7i2
X 6m'i?2 ' KQ 2-bBM+2 i?2 KmHIBTH2 "2; 2bbBQ
2 i2b TH M2 Q bm'7 +2-Bib ;" T? Bb ~ HHHR/
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R8X8 h2biBM; 7Q aB;MB}+ M+2

RX AM bBKTH2 HBM2 ~ "2; 2bbBW/MM#Qi? T QpB/2i?2 b K2
+QM+HmMbBQMc i? iBb-B7i?2 MmHH ?2vTQi?2bBl: Bb X2D2+i2/-r

kX AM KmHIBTH2 "2;i2bibBQ M-P2D2 ? p2 /Bz2 2Mi Tm TQb2bX

UV hR22bi Bb mb2/iQ /2i2°KBM2 r?2i?2° bB;MB}+ Mi 2H iBQ
ir22Mi?2 /2T2M/2Mip B #H2 M/i?2BMQT2M/2Mip "B #H2b
r2 rBHH "272F iQbP2b i?2 i2bi 7Q" X

U#V AFii2di b?Qrb M Qp2  HH bB;MB}+ Bl M-bi22iQ /2i2 KBM?2
r?2i?2°2 +?2 Q7 i?2 BM/BpB/m HBM/2T2M/2Mip ‘B #H2b Bb b
ti2bi Bb +QM/m+i2/ 7Q 2 +?2 Q7 i?2 BM/2T2M/2Mip "B #H2Db B
iQ 2 +2 Q7tiP2bid b i2bi 7Q" X

j X AMi?2 Ki2'B Hi? i 7TQHHQrb- F2i2BHH2 iPI2 BMM?P2TTHV
2 +?2i1Q i?2 "miH2 h ' m+FBM; *QKT Mv 2t KTH2X

F h2bi
RX h?2 ?2vTQi?2bEbiZRiI BMPQHp2 i?2 T ~ K2i2°'b Q7 i?2 KmHiIiBTH
KQ/2HX
Ho
Ha : PM2 Q  KQ ' 2Q7i?2T " K2i2'b "2 MQi2[m HIiQ x2 C
kX B7Bb "2D2+i2/-i?2i2bi Bp2Zk mb iQ+QM+HM/2i? i
QM2 Q KQ '2Q7i?2T ~ K2i2'b "2MQi2[m HiQx2 Q M/Ii? ii?2
#2ir29MM/ i?2 b2i Q7 BM/2T2MAZMi p ;X8 B 2 & X
X >Qr2pHye B MMQi #2 "2D2+i2/-r2/Q MQi 7 p2 iQ +QM@

+Hm/2i? i bB;MB}+ Mi 2H iBQMb?BT Bb T 2b2MiX
9X U_2pB2rvVU*? Ti2 ROV

UV K2 Mb[m 2EBELk /IBpB/2/ #v Bib +Q "2bTQM/BM; /2;
Q7 7°22/QKX
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U#V AM i?2 KmHiBTH2 "2;°2bbBQM + b2SSPY PQb H bmK Q7 b[m °
/2:°22b Q7 7°22/QK- i?2 bmK Q7 b[m “$8RW2 iQ “2; 2bbBQM
/2:°22b Q7 7°22/QK- M/i?2bmK Q7 BBEV 2bbkm2iQ 2 Q" U
[2:°22b Q7 7°22/QKX

U+V >2M+2-i?2K2 Mb[m "2 /MSRY BX: 20bBQWI U?2 K2 M

b[m "2 /m2 iQMSEQ B X

U/V Jal T QpB/2b M mM#B b2/ 2biBR p22BM+2 Q71?722 "Q i2 k
X

uav A7 Bbi m2- HbQ T ' QpB/2b M mM#B (
b2/ 2biBK 22 QW/ i?2 p HWEBRIMBE b?QmH/ #2 +HQbR iQ

U7V >Qr2idk B-bBr7MBR - 2 M/i?2p HMSROWSE
#2+QK2bh X

8X hQ /2i2 " KBM2 ?2Qr H *:2i?2p Hm2 QKMnbi #2 iQ HyD22]
K F2 mb2 Q7 i?2 7 +ii? i BT M/ i?2 #Qmi i?2
KmHiBTH2 “2;:°2bbBQM KQ+/2M B2KTHBM: /BbiMBRIMIEQM Q7
Bb M /Bbi'B#miBQM rBR2°22b Q7 7°22/QK BM i?2 MmK2" iQ"
BMi?2 /I2MQKBM iQ" X

eX6 i2bi 7Q° Qp2° HH bB;MB}+ M+2
UV >vTQi?2bBb,

HO : 1= o= = p:O

Ha © PM2 Q KQ 2 Q7i?2T > K2i2'b "2 MQi 2[m HiQ x2

U#V h2bi bi iBbiB+,
(15:14)

U+V 2D2+iBQM "mH2,

BX@p Hm2 TT Q H3,B7202+i X
BBX *'BiB+ Hp Hm2 THy B7+?, 2D2+i
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dX1t KTH2 "miH2 h " m+FBM; *QKT Mv
UV >vTQi?2b2b,
HO . 1= 2:0
Ho : 1 M/fQ; Bb MQi 2[m HiQ x2'Q

U#V U6B;m 2 R8XeV

U+WSR = 10:8003 M/MSE = 0:3285-F = X IbBM= 0:01-
X qBF?=32:88> 955- r2 "2DHti; = ,=0X
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U/V IbBM0:01- i?8@p H®R00 BM/B+ i2b i? i r2 +HM: 2D 2+i
,=0 #2+ MbDP@R Hm2 Bb H20:H1® M

U2V *QM+HmM/2 i? | Bb T 2b2Mi #2ir22Myi> p2H iBK?2
M/ i?22irQ BM/2T2M/2Mi p "B #H2b- KBH2b i p2H2/ M/ MmK;

t h2bi

RX A7Fi?2bi b?Qrb i? i i?2 KmHiBTH2 2:°2bbBQM “2tHiABIQMb?BT E
+ M #2 +QM/m+i2/ iQ /2i2°KBM2 i?2 bB;MB}~ M4+2 QU @ +? Q7 i?:
C K2i2 bX

KXh?2 i2bi 7Q° BM/BpB/m H bB;MB}+ M+2
UV >vTQi?2bBb, 6Q° Mv T ~ K2i2°
Ho
Hy, : ;60
U#V h2bi bi iBbiB+,
(15:15)
U+V 2D2+iBQM "mH2,

BX@p Hm2 TT Q +H3,BF@p2HmX
BBX **BiB+ Hp Hm2 HEBY +?, _2D2+iQ B7 X

X AMi?2 i2bi s BBbiB22biBK i2 Q7 i?2 bi M/ K/BpB gB2 @7
Sy TBHH #2 T " QpB/2/ #v i?2 +QKTmi2  bQ7ir "2 T +F ;2X

| XAl |
h?2 KmHiBTH2 “2;°2bbBQM KQ/2H

UV AMi?2K i'Bt MQi iBQM,

Q" Vi 1= Snp p1t n o1l
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U#V .2bB;M K, i Bt

U+V |b2 G2 bi@b[m "2b iQ }i  2; 2bbiBQM.HBN2@=i?2 / i

fXi1;Xi2; 5 Xip 10
X
Q) = (ves ){ves )= (viet )
i=1
%Q = 2sq{v s )=y
) (s%) = s
) ==

U/Vo B M+2 Q7 i?2b KTHBM;i FBbh2 B#HmiBQM Q7

2
(n D@ RY’
r?Z‘QEi Bbi?2b KTH2p "B Mx%2 MR?pBFB@#U-[m "2Q7i?2 "2;°2b@
bBQM QWM i?2 "2bi Q7 i?2 2tTH M iQ vp "B #H2b Q7 i?2 KQ/2F
+QMbi Mii2 ' KVX LQi2i? ii?2p 'B M+2 b?QmH/ #2 +QM/BiBC
p Hm2b Q7 i?2 2tTH M iQ vp B #H2bX

Var(h) =

9X1t KTH2 "miH2 h m+FBM; *QKT Mv

UV U6B;m 2 R8XeV i? i b?Qrb i@ QBQTMHF@Hi 1BQMb),
by = 0:06113h, = 0:923 sp, = 0:00989s,, = 0:221
U#V h?2 i2bi bi iBbiB+ 7Q  i?2 2vTQi?2b2b BMpQHPBM; T ° K2i:
t = 0:06113/000989 = 618, t = 0:923/0:221 = 4:18

U+V 1bBM:01- i?@@p Hm2b Q7 M/ BMi?2 QmiTmi BM/B@
+ 0202 ir2+ MHID2£i0 MHo: ,=0X >2M+2- #Qi? T * K2i2'b
*2 bi iBbiB+ HHv bB;MB}+ MiX

U/V Hi2 M iEp2Hv- X qB6A8> 3:499- r2 “2DH+i, =0 X
aBKBH ' HA185B3:299- r2 "2 DHy+i,=0 X
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JMmHIB+QHHBM2 "Biv

RX g2 mb2 i?2 i2 K BM “2;°2bbBQM M HvbBb iQ 272"
p B #H2 #2BM; mb2/iQ T 2/B+i Q  2tTH BMi?2 p Hm2 Q7 i?2 /21

kX h?2 i2 'K /Q2b MQi K2 M- ?2Qr2p2 -i? ii?2 BM/2T2M/2Mip "B #F
"2 BM/2T2M/2Mi BM Mv bi iBbiB+ H b2Mb2X PM i?2 +QMi" “v- k
#H2b BM KmHIiBTH2 "2;°2bbBQM T QOHREK222:°22 rBi? QM2
MQi?2 X

jX1t KTH2 "miH2 h"m+FBM; 1t KTH2

UV "miH2 h'"m+FBM; 2t KTH2 BMpQHp2b i?2 iUGEBMZRT2HME Mi p
2H2/VXMUMMK#2 Q7 /2HBp2 ' B2bV- r2 +QmH/ i'2 i i?2 KBH2
[2T2M/2Mi p "B #H2 M/ i?2 MmK#2 Q7 /2HBp2 'B2b b i?2 BN
iQ /2i2 " KBM2 r?2i?2  i?Qb2irQ p "B #H2b 2 i?2Kb2Hp2b "2+

U#V *QKTmi2i?22b KTH2 +Q " 2(,;iB)GH:16QR{4BZM? i bQK 2
/2;°22 Q7 HBM2 ° bbQ+B iBQM #2ir22M i?2 irQ BM/2T2M/2M]

9X AMKmMHIBTH2 "2;°2b0o3QM M HVvERB2 DiQi?2+Q "2H iBQM KQ
i?72 BM/2T2M/2Mip "B #H2bX

8X1t KTH2 JQ/B}2/ "miH2 h"m+FBM; 1t KTH2- i?2 TQi2MiB H T
+QHHBM2 “BivX

UV *QMbB/2° KQ/B}+ iBQM Q7 i?2 "miH2 h mxsBERB M2t KTH2X
i?72 MmMK#2" Q7 /2B g2 MQIR-IR2IMMK#2 Q7 ; HHQMb Q7 ; bQ
bmK2/X *H¥ UHY2 KBH2b i~ p2HZRV 2W/i2/c i? i Bb-r2 FMQr
i? 11?22 MmK#2" Q7 ; HHQMb Q7 ; bQHBM2 mb2/ /2T2M/b QM
im p2H2/X

U#V g2 rQmH/ +QM+HmM/2HOMB+ RBABj?HvV +Q "2H i2/ BM/2T2M/
p B #H2bX

U+V bbmK2 i? ir2 Q#i BMy22p2lxiBQM M/ }M/ i? i i?2
F i2bi b?Qrb i?2 "2H iBQMb?BT iQ #2 bB;MB}+ MiX h?2M bm’
ti2bi QMQ /2i2 " KBM2 r2B8i®2 M/ r2 + MMQiHy;2D2=Hd X
.Q2b i?Bb "2bmHi K2 Mi? ii p2H iBK2 Bb MQi "2H i2/ iQ KB
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U/V q? i Bi T'Q# #Hv K2 Mb Bb i? i rEi? x; 1Q2b
MQi K F2 DbB;MB}+ Mi +QMi'B#miBQM iQy/Ri2 ' KBMBM; i?2 p
U2V h?Bb BMi2 T 2i iBQM K F2b b2Mb2 BM Qm" 2t KTH2c B7 r
- bQHBM2 + QXM\b-MTR2QUM Qi ; BM Km+? //BiBQM HBM7Q K iB
T 2/B+yBM:FMQrBM; i?2 KBHRWV X p2H2/ U

U7V aBKBtHI 2biivKk B;?2i H2 / mb iQ,=QMMN\HIP/2;: QmM/b i? i- rBi?
X, BM i?2 KQ/2H- FMQrH2/;2 Q7 i?2 KQmMi Q7 ;: bQHBM2 +QM
Km+7?X

eX hQ bmKK "Bx2- BM7Q" i?2 bB;MB}+ M+2 Q7 BM/BpB/m H T ° k
/IB{+mHiv+ mb2/#v KmHIiB+QHHBM2 "BivBbi? iBiBh TQbbB#H2
Q7i?2BM/BpB/m HT * K2i2 b Bb bB;MB}+ MiHV/Bz2 2Mi 7 QK x.
QM i?2 KmHiBTH2 “2;°2bbBQM 2[m iBQM BM/B+ i2b bB;ME

dX ai iBbiB+B Mb? p2/2p2HQTZQ02R22 KBMBM; r?2i?2  KmHiB+Q
Biv Bb ?B:? 2MQm;? iQ + mb2 T'Q#H2KbX

3X ++Q /BM;iQ i?2 mMH2 Q7 i?mK# i2bi- KmHiB+QHHBM?2 "Biv Bb
#bQHmMi2 p HmM2 Q7 22 2t+22/b 70" Mv
irQ Q7 i?2 BM/2T2M/2Mi p "B #H2DbX

NX h?2 Qi?2  ivT2b Q7 i2bib "2 KQ 2 /p M+2/ M/ #2vQM/ i?2 b+C
TQbbB#H2- 2p2°v ii2KTi b?QmH/ #2 K /2 iQ pQB/ BM+HmM/BM; |
i? i "2 ?B:?HvV +Q "2H i2/X

RyX q?2M KmHiB+QHHBM2 "Biv Bb b2p2 2-
UV BiBbMQiTQbbB#H2iQ /2i2"KBM2i?2b2T " i2222+iQ7 My
p B #H2 QM i?2 /2T2M/2Mip B #H2X
U#V r2 + M ? p2 /B{+mHiv BMi2 T 2iBMibi @M PH2nBNMBEBPB/m H T
K2i2 bX
U+V G2 bib[m "2b 2biBK i2bK v? p2i?2r 'QM; bB;MX

R RXAl, |

UV JmHIiB+QHHBM2 "BivBM _2;"2bbBQM M HvbBb, S 'Q#H2Kb
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?2iiTb,ffbi iBbiB+b#vDBKX+QKf 2;"2bbBQMfKmHIB+QHHBM2 "Biv@BM@ "
U#V JmHIB+QHHBM2 "BivBM _2; 2bbBQM, q?v BiBb T Q#H2K

2iiTh,ffiQr “/b/ i b+B2M+2X+QKfKmHIB@+QHHBM2 "Biv@BM®@ 2; 2bbBC(
U+V 1B;?iqvbiQ .2i2+i JmHIB+QHHBM2 "Biv

2iiTb,ffrrrXi?2 M HvbBb7 +iQ X+QKf2B;?2i@r vb@iQ@/2i2+i@KmHiIiB+QH
u/v JmHIiB+QHHBM2 "BivUgBFBT2/B V

?2iiTbh,ff2MXrBFBT2/B XQ ;frBFBfIJmHIiB+QHHBM2 "Biv

R8Xe IbBM; i?2 1biBK i2/ 2:°2bbBQM 1[m iB
1biBK iBQM M/ S 2/B+iBQM

RX h?2 T°Q+2/m 2b 7Q" 2biBK iBMy, iM2Z RK22M piBki2 ®7BM/BpB/m
p Hm® BM KmHiBTH2 "2;°2bbBQM "2 bBKBH " iQi?Qb2 BM “2;2b
QM2 BM/2T2M/2Mip "B #H2X

kX q2 bm#biBimi2 i?2 ;BaXM p;¥nmBAIQ7?22 2biBK i2/ "2;"2bbBQM 2
iBOM M/ mb2i?2 +Q "2bTOM/®M; p Hm2 Q7 X

jX1t KTH2 "miH2 h"m+FBM; 2t KTH2

UV g2r MiiQmb2i?2 2biBK i2/°2; 2bbBQN RBMH 2B QMpRMADH p I
Mk, UMMK#2 Q7 /2HBp2 B2bV iQ /2p2HQT irQ BMi2 p H 2biE

B X Q7i?2K2 Mi> p2HiBK27Q  HHi'm+Fbi?
Ryy KBH2b M/ K F2irQ /2HBp2 B2bX
BB X Q7 i?2 i p2H iBK2 7Q° QM2 bT2+B}+ i'n

i° p2Hb Ryy KBH2b M/ K F2b irQ /2HBp2'B2b

U#V IbBM; i?2 2biBK i2/ " 2; %bbB.Qa9+D:PRILLIB,QAB2X, rBi?
X;=100 Mk,=2-r1r2 Q#i BM

9:

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*7? Ti2R,83mHiBTH2_2;‘2bbBQM S ;2R

>2M+2-i?2 TQBMi 2biBK i2 Q7 i° p2H iBK2 BM #Qi? + b2b Bb
2Qm bX

U+V hQ /2p2HQT BMi2 p H 2biBK i2by7 Q1/i?Q K2MMB bl /HBp B /@7 H
p HM2-Q2 mb2 T Q+2/m 2 bBKBH " iQi? i7Q  "2:°2bbBQM |
QM2 BM/2T2M/2Mi p "B #H2X h?2 7Q KmH b "2[mB 2/ 2 #2v
i2ti- #mi bi iBbiB+ H 7Q° KmHiBTH2 “2;°2bbBQM M HvbBb
T QpB/2 +QM}/2M+2 BMi2 p HbQM +2x,? 2 D HIR2B JR7 #v
i?2 mb2 X

U/V Uh #H2 R8X9V

U2V LQi2i? ii?2 BMi2 p H2biBK i27QYy BbBIA/BpB/rm Hp Hm2 C
i?2BMi2 p H2biBK i27Q  i?2yXTh2BiR/IBzZERM2MH}2 bBKTHV ~2~:
i?727 +ii? i7Q ;Bp2 MK m2b-rQW 2biBK i2i?2 K2 Mi p2HiBK
7Q° HHiIi m+Fo rBi? i? Mr2+ MT 2/B+ii?2i  p2H iBK2 7
QM2 bT2+B}+ i m+FX
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R8Xd *i2;Q B+ HAM/2T2M/2Mi o B #H2Db

UV h?2mb 7 - i?2 2t KTH2b r2 2 p2 +QMYB/2 2/ BRI RKED 2/
T2M/2Mip "B #H2b bm+? b bim/2Mi TQTmH iBQM- /Bbi M+2
Q7 /2HBp2 B2bX

U#V AM K Mv bBim iBQMb- ?2Qr2p2 - r2 Kimbi tBMF2B2M/2Mi
p B #H2bbm+? b ;2M/2 UK H2- 72K H2V- K2i?Q/ Q7 T vK2M
+22+FV- M/ bQ QMX

M 1t KTH2, CQ?MbQM 6BHi" iBQM- AM+X

UV U" +F;"QmM/V CQ?MbQM 6BHi" iBQM-AM+X-T QpB/2b K B
1Hi®” iBQM bvbi2Kb i?°Qm;?2Qmi bQmi?2 "M 6HQ B/ X *mbiQK:
rBi? “2[m2bib 7Q° K BMi2M M+2 b2 ' pB+2 QM i?2B  r i2 @}H
2biBK i2i?2 b2 pB¥271BK2 pB+QQADMIHOMM :2 b r Mi iQ
T 2/B+ii?2 2T MB2HBKI2 v 7Q 2 +?2 K BMi2M M+2 “2[m2biX

U#V U.2T2M/2Mip "B #H2fAM/2T2M/2Mip "B #H2bV >2M+2- 2T
[2T2M/2Mi p "B #H2X _2T B  iBK2 Bb #2HB2p2/iQ #2 "2H i2/
MmK#2 Q7 KQMi?b bBM+2 i?2 H bi K BMi2M M+2 b2 pB+2 N
T Q#H2K UK2+? MB+ H Q' 2H2+i B+ HVX

U+VvV U. i VUh #H2 R8X8YV

U/V UaG_ Yy /I@MQi2 i?2 2T B iBK2 BM/2RAID iM MmK#2" Q7
KQMi?b bBM+2 i?2 H bi K BMi2M M+2 b2 pB+2X h?2 "2; 2bb
QMHMQ T 2ABBYD= o+ X1+
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BBX ii?2 yXy8 H2p2H Q 7pi@Bg NHB}2 /-2 7 Q22it?@ GV
i2bi BM/B+ i2b i? i i?2 MmMK#2> Q7 KQMi?b bBM+2 i?2 H bi
+ MiHvV "2H i2/iQ "2T B  iBK2X
B BRB@& 5[ BM/B+ i2k iHQM2 2tTHE EN3 Q7 i?22
BM 2T B  iBK2X

9X hQ BM+Q TQ  i2i?2ivTI2 Q7 2T B  BMiQ i?2 "2:°2bbBQM KQ/21
B7i?2ivTI2 Q7 2T B  Bb K2+? MB+ H

( .
B7i?2ivT2 Q7 2T B ' Bb 2H2+i B+ H

Xo =
8X AM "2; 2bbB &M b HvHh B/b Q X
eX IbBM; i?Bb /mKKvp B #H2-r2 + Mr Bi2 i?2 KmHiIBTH2 "2; 2bb
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dX Uh #H2 R8XeV . i 7Q i?2CQ?MbQM 6BHIi" iBQM 1t KTH2 rBi? h
#v .mKKv o Bx#HQ WQ J2+? MBH HQ 1H2+i B+ HV

3X UBB;m 2 R8XdV PmiTmi 7Q°  CQ?MbQM 6BHi  iBXWrBi? JQMi?b
i?72 AM/2T2M/2Mi 0 "B #H?2

UV h?22biBK i2/ KmHIBTH2 2:°2bbBQM 2[m iBQM Bb

(15:17)

U#V ii?2yXy8 H2p2H Q7 h@ pMBHL WF2- bDD+B i2/ rBi? i?2
i2bi U V BM/B+ i2bi? ii?2 "2:°2bbBQM "2H iBQMb?BT
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U+V h72bi b?Qrb i? i #Qi? KQMi?b bBM@R Hm2h2 phH2 U
M/ ivT2 Q7 'R@BHW2 V "2 bi iBbiB+ HHv bB:MB}+ MiX

u/v AM //Ri® &M - MR@a[ U=/DV BM/B+ i2i? i

i72 2biBK i2/°2:°2bbBQM 2[m iBQM /Q2b :QQ/DQ# Q7 2tTH
BM ‘2T B  iBK2bX

U2V h?mb- 2[m iBQM UR8XRdV b?QmH/ T Qp2 ?2HT7mH BM T 2
2bb v 7Q i?2p 'BQmb b2 pB+2 + HHbX

AMi2 T 2iBM; i?2 S ~ K2i2'b
RX h?2 KmHIBTH2 "2;"'2bbBQM 2[m iBQM 7Q  i?2 CQ?MbQM 6BHi"
E(y)= o+ Xat+ 2% (15:18)

kX *QMbB/2" i?72 ¥,BDr8KM+? MB+ H 2T B VX ibEM,

iQ/2MQi2 i?2 K2 M Q 2tT2+i2/ p Hm2 Q7 2T B iBK2 ;Bp2M K2
? p2

E(yjK2+? MB= H = (15:19)

jX aBKBH "Hv-7Q° M 2K,2=#liVB+2H? pZ B U

E(yj2H2+i) B+ H = (15:20)

9X *QKT 'BM; 2[m iBQMb UR8XRNV M/ UR8XKkKyV-r2 b22 i? ii?2

HBM2 ~ 7mM+iBQRQQ#Qi? K2+? MB+ H M/ 2H2+i'B+ H 2T B bX
#Qi? 2[m iBQMb BBmii?2 /IBz2 bX

8X hy@BMi2 +2TiBM2[m iBQMUR8B8XRNV 7Q K2+? MB-+ H 2T B’
BM 2[m iBQM UR8XkKkyV 7Q 2H2+i B+ H 2T B bX

eX h?2BMi2 T 2BBQMI@YBM/B+ i2bi72 #2ir22Mi?2
7Q° M 2H2+i'B+ H 2T B M/i?2K2 M 2T B iBK27Q° K2+7? MI

uvVv A7 -i?72K2 M 2T B 'iBK27Q° M2H2+i B+ H 2T B rBHF
1?71 7Q° K2+? MB+ H 2T B'c
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U#V B7 ~i?2K2 M 2T B iBK27Q" M2H2+i'B+ H 2T B  rBHH
i? i 7Q° K2+? MB+ H 2T B X

u+Vv B7 -i1?2°2 Bb BM i?2 K2 M 2T B iBK2 #2ir221
2H2+i B+ H M/ K2+? MB+ H 2T B'b M/i72ivT2 iy 2T B Bl
i?72 2T B iBK2X

dX IbBM; i?2 2biBK i2/ KmHIBTH2¢20:90B&I6d 212638 QM2
b22 i? i yXNjBb i?2 2piBKRXIKx] Bb i?72 2biBK i2 Q7

3X h?2mb-xx=20MUK2+? MB+ H 2T B 'V
¥ =0:93 +0:3876¢; (15:21)
M/ r?2m=1 U2H2+i°'B+ H 2T BV

¥ =0:93+0:3876; + 1:263(1) = 22193 + 0:3876;  (15:22)

NX AM2z2+i-i?2mb2 Q7 /mKKvp B #H27Q «wT2CG7 2T B T Qpt

i? i+ M #2 mb2/iQ T 2/B+i i?2 2T B  iBK2- QI
bTQM/BM: iQ K2+? MB+ H 2T B'b M/ QM2 +Q "2bTQM/BM; iQ 21

RyX AM //BiBQM412B3?r2 H2 M i? i- QM p2 ;2- 2H2+i B+ H 2T B
i? MK2+? MB+ H 2T B bX

RRX U6B;m 2 R8XNV a+ ii2" .B ;" K7Q i?72CQ?MbQM 6BHi  iBQM
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JQ 2 *QKTH2t * i2;Q°B+ Ho 'B #H2b

RX A7 + i2;Q B+ HkpHBp&HB/fWIKKV p "B #H2b "2 "2[mB 2/-rBi? 2
ImKKvp B #H2 #2BM; +Q/2/XDb

kX1t KTH2 amTTQb2 K Mm7 +im 2 Q7 +QTvK +?2BM2b Q : MBx2,
7Q° T "iB+mH " bi i2 BMiQ i?°22 "2:BQMb, -"- M/ *X h?2 K M
*2:°2bbBQM M HvbBb iQ ?22HT T 2/B+ii?2 MmK#2 Q7 +QTB2 b |

iX gBi?i?2MmK#2 Q7 mMBibbQH/ bi?2/2T2M/2Mip "B #H2-i?2v
BM/2T2M/2Mip "B #H2b Ui?2 MmMK#2 Q7 b H2b T2 bQMM2H- /p2
bQ QMVX

9X amTTQb2i?2 K M ;2 b #2HB2p2 b H2b "2:BQM Bb HbQ M BKTC
i?72 MMK#2° Q7 +QTB2 b bQH/X "2+ mb2b H2b "2:BQM Bb + i2:C
H2p2Hb- - " M/ *-r2 rEHH M22/mKKv p "B #H2b iQ 2T 2b2Mi i?
b H2b "2:BQMX 1 +? p "B #H2 + M #2 +Q/2/y Q" R,

1. B7 Db H2b "2;:BQM "
0 Qi?2'rBb2
1, B7 Db H2b "2;BQM *
0. Qi?2rBb2

8X g2 ? p2i?2 7TQHHQMBMMBE,Hm2b Q7

_2;BQMx;
y vy
n R y
* y R

eX P#b2 p iBQMb +Q "2bTQM/BM; iQ 2;BOM rQmid/Q#b2Q@2/
piBQMb +Q "2bTQM/BM; iQ 2;BQM " rQmt/ #2 MI/QKb2 @
piBQMb +Q "2bTQM/BM; iQ "2:BQM * rQmH/ #2 +Q/2/

dX h?2 "2;°2bbBQM 2[m iBQM "2H iBM; i?2 2tT2+i2/ p Hm2 Q7 i?2
E(y)-iQi?2 /mKKvp B #H2b rQmH/ #2 r Bii2M b

E(y) =
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3X hQ ?2HT mb BMi2 T 2i ig22:T MK2i2Q®MbB/2" i?2 7TQHHQIBM; i?
p "B iBQMb Q7 i?2 2:"2bbBQM 2[m iBQMX

E(yi 2;BQM= o+ 1(0)+ »0)= o
E(yj 2;BQM=" o+ 1(1)+ 20)= o+
E(yj 2;BQM=* o+ 1(0)+ »(1)= o+

1
2

UV h?2mpiBb i?2 K2 M Q 2tT2+i2/ p Hm2 Q7 b H2b 7Q°
U#VY Bbi?2

#2ir22Mi?22K2 MMmK#2 Q7 mMBib bQH/BM
M/ 1?22 K2 M MmK#2 Q7 mMBih bQd/ BM

u+v MBbi?Z #2ir22Mi?22 K2 MMmK#2 Q7 mMBib bQH/ BI
M/ i?2 K2 M MmK#2" Q7 mMBih bQX/ BM

NX hrQ /mKKv p B #H2b r2°2 "2[mB 2/ #2+ mb2 b H2b "2;BQM Bb
rBi? i?°22 H2p2HbX

RyX h?2 bbB:MK2Mir b X 6Q 2t KTH2-r2 +QmH;21n2,#?Qb2M
0iQ BM/B+ i2 "XiBQM,=0 iQ BM/B+ i2 "2;:BQM0:x, M1 iQ
BM/B+ i2 "2:BQM *X

_2;BQMx;
R vy

! y 'y

* y R

AMi? i+ b2QQmH/? p2 #22M BMi2 T 2i2/ bi?2K2 M/Bz2 2M+2 #=
M/ " M/, bi?2 K2 M/Bz2 2M+2 #2ir22M "2;BQMb * M/ "X

RRX h?2 BKTQ'i Mi TQBMi iQ '2K2K#2 Bb i? i r?2M H2pi2HQ B+ H |
kel/mKKv p "B #H2b "2 2[mB 2/ BM i?2 KmHiBTH2 “2: 2bbBQM
b H2b "2;BQM 2t KTH2 2 / 7Qm’i? "2;BQM-H #2H2/ .- i? 22 /mK
#2 M2+2bb "vX 6Q 2t KTH2-i?22i? 22 /mKKv p "B #H2b + M #2 +
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. L B7bH2b'2;BQMy B7 b H2b 2;BQMi* B7 b H2b "2;BQM .
‘" 0 Qi?2'rBb2 °° 0, Qi?2'rBb2 ° 0 Qi?2'rBb2
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R8X3 _2bB/m H M HvbBbDb
RXi M/ “/Bx2/ _2bB/m H 7Q  P#b2 p iBQM
(15:23)
r?2°Q, 45 Bbi?2 bi M/ *//2pB iBQINQ7 “2bB/m H
kXai M/ */ .2pB iBQM Q7 _i2bB/m H

Sy g = (15:24)

r?2°@Bb i?2 bi M/ "/ 2°°Q Q7 i?2h2BiBiKRI2 M/ Q7 Q#b2 @
p iBOMU - Vv

jX U*? Ti2 ROV i?2 H2p2 ;2 Q7 M Q#b2 p iBQM Bb /2i2 " KBM2/ #v
1?2 27 QK i?2EB° X

9X h?2 +QKTmihiBQM QM/ ?22M+2 i?2 bi M/ “/Bx2/ "2bB/m H 7Q" Q#
i BM KmHiIBTH2 “2;°2bbBQM M HvbBb BbiQQ +QKTH2tiQ #2 /QN
bi M/ */Bx2/ 2bB/m Hb + M #2 2 bBHv Q#i BM2/ b T iQ7i?2 Qn
bQ7ir "2X

8X1t KTH2 "miH2 h " m+FBM; 2t KTH2

UV Uh #H2 R8XdV i?72 2biBK i2/ @5 2l0B86QN:03§2k,iB QM
0:92%;, X
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.2i2+iBM; PmiHB2 b
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9X AM;2M2  H-i?2T 2b2M+2Q7 QM2 Q KQ 2 QmiHEB2'hBM /i bz
i?2 bi M/ / 2°°Q° Q7 i?2 2biBK i2- M/ ?22M+2i BMBi Mb2/
/2pB iBQM Q7 X2bB/m H

8X "2+ gphkh2 TT2 bBMi?2/2MQKBM iQ Q7i?27Q KmH 7Q i?2 bi
m HUR8XKjV-i?2bBx2Q7i?2bi M/ /Bx2/ BbBirn HrBMXH
b "2bmHi-2p2M i?Qm;? "2bB/m HK v #2 mMmbm HHV H ";2- i
BM2tT 2bbBQM UR8XkKjVK v+ mb2i?2bi M/ "/Bx2/ 2bB/m H 'm
Q#b2 p iBQM b #2BM; M QmiHB2 X

eX g2+ M+B +mKp2Mii?Bb /B{+mHiv#v mbBM; 7Q KQ7i?2bi M/
X

aim/2MiBx2/ .2H2i2/ _2bB/m Hb M/ PmiHB2 b

RX amTTQh2 Q#02 p iBQM Bb /2H2i2/ 7°QK i?2 /i b2i M/ M2r 2t
:"2bbBQM 2[m iBQM Bb /2p2HQT AT Bi#hi2 D PKQBMEM ;

kX G2i I2MQi2 i?2 bi M/ "1 2°7Q Q7 i?2 2biBK i2 # b2/ QM i?2/

i?2 Q#b2 p IBQM /2H2i2/X A7 r2 +QKTmi2i?2 bi M/ "/ /2pB

i mbBM BMbi2s-QM/ i?2M +QKTmi2i?2 bi M/ “/Bx2/ 2bB/m H7Q"

i mMbBM; i?2 p Hm2-i?2 2bmHiIiBM; bi M/ "/Bx2/ 2bB/m H
X

JX ATiii22Q#b2 p iBQM Bbjy MBHHI KB Z i? MX h?2 #bQHmMi2p HmM2 Q7
i?2i? bim/2MiBx2/ /2H2i2/ "2bB/m H i?2 27Q A2BHADLAH M2
p Hm2 Q7 i?2 bi M/ "/Bx2/ "2bB/m HX
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9X aim/2MiBx2//2H2i2/ "2bB/m Hb K v /2i2+iQmiHB2 bi? ibi M/~
[2i2+iX

8X hP2Bbi"B#miBQM + M #2 mb2/iQ /2i2 ' KBM2 r?2i?2  i?2 bim/2Mi
m Hb BM/B+ i2i?22 T°2b2M+2 Q7 QmiHB2 bX

UV A7 r2 /2Hi2P2Q2RB2 p iBQM- i?2 MmK#2 > Q7 Q#b2 p iBQMb B
/i b2imBddc BM i?Bb + b2 i?2 2 °Q bmK Q7 E[m “2b ? b
[2;°22b Q7 7°22/QKX

U#\Mt KTH2 6Q i?2 "miH2 h m+FBi:10t MFH2-riRi2/2;°22b
Q7 7°22/QK 7Q  i?2 2°°Q  bmK QR D[@¥#b2bprBB® MP22H2i2/ Bb
9¢2¢1=6X i =0:05H2p2H Q7 bB;MBYBMIR#MIBQM b?2Qrb i? |
rBi? bBt /2:°22b Q7 7 22/QK- X

U+V A7 i?2 p HmM2 IQMI2RMiBx2/ /2H2i2/ "2bB/m H Bb

Q" “r2 + M +QM+HmM/Ri?2Q#IP2 p iBQM Bb M
QmiHB2 X

U/V Uh #H2 R8X3V "miH2 h ' m+FBM; 2t KTH2- QmiHB2'b "2 MQ

AM~m2MiB H P#b2 p iBQMb

RX Ua2+iBQMROXNV r2 /Bb+mbb2/?2Qri?2H2p2" :2Q7 MQ#b2 p i
Q#b2 p iIBQMb 7Q  r?B+?2i72p Hm2 QF 1B2#H2K v? p2 bi'QM:
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S ;2R
BM~m2M+2 QM i?2 "2; 2bbBQM "2bmHibX

kX h?2 H2p2 ;2 Q7 M Q#b21p-iBQMm/2MQIQ1 7 °

1?72 p Hm2b Q7 |
BM/2T2M/2Mip "B #H2Db

27 QK i?2B K2 Mp Hm2bX

j X g2 mb2i?2 mH2 Q7 i?mK# iQ B/I2MiB7v BM~m2MiB H Q#b2 p

9X1t KTH2 "miH2 h " m+FBi;1QpKIW2 U

UV h?2 + BiB+ Hp HmB(ZOL)/M2pR9%2 Bb

U#V Uh #H2 R8XINVQO2h MQ2 2092022 /Q MQi /2i2+i BM~m2MiB H C
b2 'p iBQMb BM i?2 /i b2iX

IbBM: *QQIF .Bbi M+2 J2 bm 2 iQ A/2MiB7v

RX T Q#H2Ki? i+ M 'Bb2BM mbBM; H2p2  ;2iQ B/2MiB7v BM~m
M Q#b2 p iBQM + M #2 B/2MiB}2/ b ? pBM/ MQi M2+2bb "BHv

#2 BM~m2MiB HBM i2 Kb Q71?2 ZbmHIEWM; X

UV Uh #H2 R8XRyV "2+ mb2i?2 H2p2" ;27Q i?22B,;?i?Q#b2 p
Ui?2 + BiB+ HH2p2 ;2 p Hm2V-i?Bb Q#b2 p iBQM Bb B/2Mil
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U#V U6B;m 2 R8XRRV i?2 2biBK i2¢=282{13BQM 2[m iBQM,

U+V .2H2i2i?2 Q#b25y3BRM QK i?2/ i b2i M/}i M2r2biBK i2/
"2:°2bbBQM 2[m iBQM iQ i?2 2K BMBM; b2p2M Q#b2 p iBQN\
"2;°2bbBQM 2 [ IBIN2b

U/V q2 MQi2i9@iMi2 +2Ti M/bHQT2Q7i?2M2r2biBK i2/ 2; 2t
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"2 p2'v+HQb2iQi?2p HmMm2b Q#i BM2/ mbBM; HH i?2/ i X

U2V Hi?Qm;? i?2 H2p2 ;2 +'Bi2"BQM B/2MiB}2/i?2 2B;?i? Q#b
i?Bb Q#b2 p iBQM +H2 "Hv ? / HBiiH2 BM~m2M+2 QM i?2 "2b
bQK2 bBim iBQMb mbBM; QMHvV H2p2® ;2iQ B/2MiB7v BM~m2I
iQr QM; +QM+HmMmbBQMbX

KX*QQFDb /Bbi M+2 K2 imi2® #Qi? i?2 H2p2  :2 QHh Q#WLip2iBQM
"2bB/m H 7Q° Qitfy2:WpViBI@M2i2 ' KBM2 r?2i?2  i?2 Q#b2 p iBQM B
iB HX

D, =

UV h?2p Hm2 Q7BRIQW+2 K2 bm 2 rBHH #2 H ;2 M/ BM/B+ i2
Q#b2 p iIBQM B7 i?2 "2bB/m HQ i?2 H2p2 ;2 Bb H ";2X

U#V b "mMH2 Q7 i?mK#-p AimBMQB+ i2 i4ii?i@2%b2 p iBQM Bb
BM~m2MiB H M/ b?QmH/ #2 bim/B2/ 7m i?2 X

U4\t KTH2 Uh #H2 R8XMNBWIFQIGR K2 bm 2 7Q i?2 "miH2 h m+FB
H2KX P#b2 p iBOQ MO366B028< 1- r2 b?QmH/ MQi #2 +QM+2 M2/ #
i?72 T 2b2M+2 Q7 BM~m2MiB H Q#b2 p iBQMb BM i?2 "miH2 |

R8XN GQ:BbiB+ 2:°2bbBQM

RX AMK Mv "2;°2bbBQM TTHB+ iBQMb-i?2/2T2M/2Mi» "B #H2 K

kX1t KTH2 # MF KB;?ir MiiQ /2p2HQT M 2biBK i2/ 2;"2bbBQM :
/B+iBM;:r?2i?2° T2 'bQM rBHH #2 TT Qp2/7Q  + 2/Bi+ /X h?2

+ M #2 +Q/2! b B7i?72 # MF i?72 "2[m2bi7Q° +°2/Bi+ °/
M/ B7 1?72 # MF i?72 "2[m2bi 7Q° +°2/Bi+ /X
jX IbBM; r2 + M 2biBK i2 i?2 i?7 11?2 # MF

rBHH TT Qp2i?2 "2[m2bi 7Q° +°2/Bi + '/ ;Bp2M T "iB+mH "~ b
+?2Qb2M BM/2T2M/2Mip "B #H2bX
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9X1t KTH2 aBKKQMb aiQ 2bX G2i mb +QMbB/2° M TTHB+ iBQM
BMpQHpBM: /B 2+i K BHT QKQiBQM #2BM; mb2/ #v aBKKQMb :

UV aBKKQMb QrMb M/ QT2  i2b M iBQM H +? BM Q7 rQK2M6t
i7Qmb M/ +QTB2b Q7 M 2tT2MbBp2 7Qm @+QHQ b H2b + i
M/ 2 +?2 + i HQ; BM+HmM/2b +QmTQMi? iT QpB/2b 08y /Bb
Q7 0kyy Q" KQ'2X h?2 + i HQ;b "2 2tT2MbBp2 M/ aBKKQMb
i?72KiQ QMHV i?Qb2 +mbiQK2'br?Q ? p2 ?B;? T Q# #BHBiv C

U#V J M ;2K2Mi #2HB2p2b i? i MMm HDbT2M/BM; i aBKKQMb ai
+mbiQK2 ? b aBKKQMb +'2/Bi+ '/ "2irQp B #H2bi? i KB;
T 2/B+iBM; r?2i?2° +mbiQK2 r?Q '2+2Bp2bi?2 + i HQ; rBH

U+V aBKKQMb +QM/m+i2/ TBHQibim/vmbBM; -~ M/QKb KTH2
+ "/ +mbiQK2'b M/8y Qi?2 +mbiQK2 br?Q/Q MQi? p2 aBKK
aBKKQMb b2Mi i?2 + i HQ; iQ 2 +? Q7 i?2 Ryy +mbiQK2 b b2l
Q7 i2bi T2'BQ/- aBKKQMb MQi2/ r?2i?2 2 +? +mbiQK2  ? /
+QOmTQMX

U/V Uh #H2 R8XRRV h?2 KQmMi 2 +? +mbiQK2 bT2Mi H biv2 "
BM i?Qmb M/b Q7 /QHH b M/i?2 + 2/Bi+ '/ BM7Q K iBQM ?
i72 +mbiQK2  ? b aBKKQMb +'2/Bi+ '/ M/yB7 MQiX AM i?2

RBb 2+Q'/2/B7i?2b KTH2/ +mbiQK2  mb2/i?2 +QmTQM |

U2V q2 KB;?i1 iI?BMF Q7 #fmBH/BV; KQ/2H mbBM; i?2 / i
BM h #H2 R8XRR iQ ?2HT aBKKQMb 2biBK i2 r?2i?2° + i HQ

URRjI\@W-I\LLSV 62# m “v ky- kyks



* 9 Ti2R,83mHiBTH2_2;‘2bbBQM S :2ij8

72 +QmMTQMX g2 rQmH/ mb2 MMm H aT2M/BM; UORyyyV M,
BM/2T2M/2Mip "B #H2b M/ *QmTQM b i?2 /2T2M/2Mip B #

8X "2+ mb2i?2 /2T2M/2Mip "B #H2 K v QMHvV bbmK2i?2 p Hm2b C
KQ/2H Bb MQi TTHB+ #H2X h?Bb 2t KTH2
ivT2 Q7 bBim iBQM 7Q  r?B+? HQ:;BbiB+ "2:"2bbBQMr b /2p2HQ"

GQ:BbiB+ 2:'2bbBQM 1[m iBQM

RX AMKmMHIBTH2 "2; 2bbBQM M HvbBb- yBK2TQ 22tNV2-biR7% Hr
KmHIiBTH2 "2;°2bbBQM 2[m iBQMX

E(Y)= ot X1+ 26+ + X (15:26)

kXAQRQ;BbiB+ 2; 2bbBQN ANMHBOQBDIB+ "2;"2bbBQM- bi iBbiB+ H i
bT  +iB+2? bb?2QrMi? ii?2 2HE®QMKRBT #XrRBAM2ii2"
/2b+ B#2/ #vi?2 TQHHQIrBM: MQMHBM2 ~ 2[m iBQMX

X A7i?2irQ p Hm2b Q7 i?2 /2y 2N /2M/i20 "B y#®I2R- i?R(}) HmM2 Q7
BM 2[m iBQM URSXkdV T QpBi2hi?2 :Bp2M T “iB+mH b2i
Q7 p Hm2b 7Q  i?2 BM/2T2 M2 MkpX B #H2b

9X "2+ mb2 Q7i?2BMRYN Ri TBQM MFHBiv-i?2 HQ:BbiB+ 2 2bbBC
Bb Q7i2M r'Bii2M,

E(y) = (15:28)

8X1t KTH2 amTTQb2 i?2 KQ/2H BMpQHp2b QMHv MM 2?BM/2T2M/
P HM2b Q7 i?2 KQ/2H T o K272 M/ ;23X h?2 HQ;BbiB+ “2; 2bbBC(
2[m iBQM +Q "2bTQM/BM; iQ i?2b2 T * K2i2 p Hm2b Bb

E(y) = (15:29)

UV U6B;m 2 R8XRKV b?Qrb ;> T? Q7 2[m iBQM UR8XKNVX L
X h?2 p HE(®) QM;2b 7 QK X
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U#V 6Q° 2t KTHKZ2rEQMBb TT QtBE2IZHMbQ MQi2i? ii?2p Hm?2

QE(Y) ;" /m HHv TT Q +?dhi?2 p HmMRAFQK2DH M/

i?72p HNEZyQ7TT Q +?2b b i?2 p HmZ2ZMQK2hH X
U+V 6Q 2t KTH22rR@M0:269X LQi2 HbQ i? ii?Efy)HnhR2Z@ 7

"2b2MiB M ; -BM+°2 b27 B ' tkv ' TB/Hv b X

h?22 7 +ii? ii?2 pEHW2bMI2 7°QK Yy iQ R M/i? ii?2 +m p2 Bb
b? T2/ K F2b 2[m iBQM UR8XKNV B/2 HHv bmBi2/ iQ KQ/2H
[2T2M/2Mip "B #H2 Bb 2[m H iQ RX

1biBK iBM; i?2 GQ:BbiB+ 2:'2bbBQM 1[m iBQM

RX h?2 Q7 i?2 HQ:BbiB+ “2;"2bbBQM 2[m iBQM K F2b |
+QKTmiBM; 2biBK i2b KQ 2 +QKTH2t M/ #2vQM/ i?2 b+QT2 Q7
bi iBbiB+ i iQ T"QpB/2 i?2 2biBK i2bX

kX h?2 2biBK i2/ HQ;BbiB+ "2;"2bbBQM 2[m iBQM Bb

9= = (15:30)

X >2WT QpB/2b M ;Bp2M T "iB+mH °
b2i Q7 p Hm2b 7Q  i?2 BM/2T2M/2Mi p "B #H2bX
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9X1t KTH2 aBKKQMb aiQ 2b

UV h?2p "B #H2b "2 /2}M2/,
(

B7i?2 +mbiQK2  /B/ MQi mb2 i?2 +QmTQM

Y= : B7 i?2 +mbiQK2 mb2/i?2 +QmTQM
X1= MMmM HbT2M/BM; i aBKKQMb aiQ 2b UORyyybV
B7 i?2 +mbiQK2  /Q2b MQi ? p2 aBKKQMb + 2/
B7i?2 +mbiQK2 ? b aBKKQMb + 2/Bi + */

U#V h?mb-r2 +?2QQb2 HQ;BbiB+ "2;"2bbBQM 2[m iBQM rBi? irQ

Xp= T

E(y) = (15:31)

IbBM; i?2 b KTH2 /i1 Ub22 h #H2 R8XRRV-r2 mb2/ bi iBbiB+
Tmi2 2biBK i2b Q7 i?2 KQ/hgh -T MKRi2 b
U+V U6B;m 2 R8XRjV

U/V g2 b22 p=i+2:146- ; = 0:342- M/, =1:099X h?mb- i?2 2biBK i2/
HQ:BbiB+ '2;°2bbBQM 2[m iBQM Bb
e 2:146+0:342x1+1 :099x 2

9 - 1+ e 2:146+0:342x1+1 :099% » (15132)
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U2V M 2biBK i2i?2 T 'Q# #BHBivQ7 mbBM:i?2+QmTQM7Q" +m
MMm HHv M//Q MQi? p2 aBKKQMb + 2/Bi +x1Bb TT QtBK
Mb(ZZOV,

9:

U7V M 2biBK i2i?2 T Q# #BHBivQ7 mbBM:i?2+QmTQM7Q" +m
H biv2 " M/ ? p2 aBKKQMb + 2/Bi + '/ Bbx;,FR QUBK i2Hv yX
Xo=1V,

e 2:146+0:342(2)+1 :099(1) e 0:363
=0:4102

= 1+ e 2:146+0:342(2)+1:099(1) = 1+ e 0:363
U;V Ai TT2 b i? ii?2 T°'Q# #BHBiv Q7 mhBM; i?72 YQMTQM Bb
+mbiQK2 b rBi? aBKKQMb + 2/Bi + /X

U?V "270Q°2 2 +?BM:; Mv +QM+HmMbBQMb- 2Qr2p2 - r2 M22/ iC
X

h2biBM; 7Q° aB;MB}+ M+2

RX h2biBM; 7Q bB;MB}+ M+2 BM HQ;BbiB+ "2;"2bbBQM Bb bBKBF
KmHIBTH2 "2;°2bbBQMX

kX 6B bir2 +QM/m+i i2bi 7Q" X 6Q i?2 aBKKQMb aiQ 2b 2t
KTH2-i?2 2vTQi?2b2b 7Q  i?2 i2bi Q7 Qp2  HH bB;MB}+ M+2 7Q

Ho
H, : PM2 Q #Qi? Q7 i?2 T ° K2i2'b Bb MQi 2[m HiQ x2°Q

UV h?2i2bi7Q  Qp2° HHbB:MB}+ M+2Bb # b2/ nbiQBIbi@2 p Hm:
iB+X A7 i?2 MmMHH ?2vTQi?2bBb Bb i ' m2- i®2@HHTQYB M # PEBLI@ B
b[m "2 /Bbi'B#miBQM rBi? /2:°22b Q7 7 22/GK 2[{m HiQi??2
BM i?2 KQ/2HX

U#V UBB:m 2 R8XRjV h?2 & Bb+rmH iEQMb Q7 X
h?2 p Hm2 Q7 Bib +Q  2bgi@MHBWR; BM i?2 q?QH2 JQ/2H "Qr Q
aB;MB}+ M+2 h2bib i #H2 Bb RjX6:pOMX Bibmib@ pi HV2 HBZop 2 H
Q7 bB:MB}+ ODBRL- r2 rQmH/ "2D2+i i?2 MmHH ?2vTQi?2bBb M
i? ii?2 Qp2 HH KQ/2H Bb bB;MB}+ MiX
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U+4VYPhll,

BX GQ;BbiB+ _2iiRlbdB@QNVHBM2Xbi iXTbmX2/mfbi i9ekfMQ/:

BBX GQ:;BbiB+ 2:"2bbBQWMoUKYRMXTBFBV2/B XQ :frBFBfGQ;
"2:°2bbBQM

jX A7 i?22bi b?Qrb M Qp2  HH bB;MB}+ M+2+ MG@22b2/ iQ
/2i2 ° KBM2 r?2i?2 2 +2 Q7 72 BM/2T2M/2Mi p "B #H2b Bb K FB
bB:MB}+ Mi +QMi ' B#miBQM iQ i?2 Qp2> HH KQ/2HX

UV 6Q i?72BM/2T2M/2MiDP2 BvEFR2D2b2b "2

U#V A7 i?2 MmHH ?2vTQi?2bBb Bb i'm2- i?2 DQKITHHEB ;: /BHB @ #n
b[m "2 /Bbi'B#miBQM rBi? QM2 /2:°22 Q7 7°22/QKX

U+V U6B:m 2 R8XRjV h?2 aT2M/BM; M/ * / "Qrb Q7 i?2 aB;MB}
6B:m 2 R8XR| +QMi BMi AR/ A2B26 Q7 2p@QMIBIRDL i2bi 7Q°
i72 2DiBK i2/ +Q2{+B2MibX am0TUb Q@ 2212 M Q2 i?2 bB;:MB}+ M+
Q7 i?2 BM/2T2M/2Mip "B #H2b BM i?2 aBKKQMb KQ/2HX

U/V 6Q  i?2BM/2T2M/2Mi p "BWHZ pTRAM2BEI U M/ i?2
+Q 2bTQM/BMmM?2 B3h X h?mb- ii?2yXy8 H2p2H Q7 bB;MB}-
+ M 2B+yp=0X

U2V AM bBKBH "~ 7 b?BQMHZ + M0 HBO® nmP@R Hm2 +Q° 2@
bTQM/BM; iQ * /G Bb X >2M+2- 11?22 yXy8 H2p2H (
bB;MB}+ M+2- #Qi? BM/2T2M/2Mip "B #H2b "2 bi iBbiB+ HH

J M ;2B HIb2

RX g2 /2b+ B#2/ ?2QriQ /2p2HQT i?2 2biBK i2/ HQ:BbiB+ "2; 2bbB(
i2bi Bi 7Q  bB;MB}+ M+2X

kX1t KTH2 6Q  aBKKQMDb aiQ 2b- r2 mMy2 1jx+=QKGm 13 £
0:4102 MP(y = 1jX; = 2:x, = 0) = 0:1881X h?2b2 T ' Q# #BHBiB2b BM/B+ |
7Q +mbiQK2 b rBi? MMm HbT2M/BM; Q7 Okyyy i?2 T 2b2M+2 Q
Q7 MbBM: i?2 +QmTQMX
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jX Uh #H2 R8XRKV h?2 2biBK i2/ T'Q# #BHBiIiB2b7Q p Hm2b Q7 M
ORyyy iQ 0dyyy 7Q #Qi? +mbiQK2 br?Q ? p2 aBKKQMb + 2/Bi -
reQ /Q MQi ? p2 aBKKQMb + 2/Bi + /X

9X >Qr + M aBKKQMb mb2 i?Bb BM7Q K iBQM iQ #2ii2 i “;2i +m
T QKQiBQM\ amTTQDb2 aBKKQMb r Mib iQ b2M/ i?2 T'QKQiBQM
iQK2'b r?Q ? p2 T Q# #BHBiv Q7 mbBM; i?2 +QmTQMX
2biBK i2/ T'Q# #BHBiB2b BM h #H2 R8XRk- aBKKQMb T'QKQiBQ

UV *mbiQK2 b r?2Q ? p2 aBKKQMDb + 2/Bi + /, a2M/ i?2 + i H(
iQK2 r?Q bT2Mi Okyyy Q  KQ 2 H biv2 X

U#V *mbiQK2 b r?Q /Q MQi ? p2 aBKKQMb + 2/Bi+ /, a2M/i?2
+mbiQK2 r?2Q bT2Mi Q"  KQ 2 H biv2 "X

8X h?2 T°'Q# #BHBiv Q7 mbBM; i?2 +QmTQM 7Q° +mbiQK2 b r?Q
+'2/Bi+ "/ #mibT2M/ 08yyy MMmXK¥mBb- aBKKQMb K vr MiiQ
+QMbB/2" "2pBbBM; i?Bb bi” i2;v#v BM+HmM/B3M; i?Qb2 +mbiQK2

+2/Bi+ /- bHQM; bi?2vhTQMKQ 2 H biv2 X

AMi2 T 2iBM: i?2 GQ:;BbiB+ 2:'2bbBQM 1[m iBQM

RX qBi? HQ;BDbiB+ “2; 2bbBQM- Bi Bb /B{+mHi iQ BMi2 T 2i i?2 ":
T2M/2Mip "B #H2b N/ i?2 /B 2+iHvV #2+ mb2 i?2 HQ:Bb
*2:°2bbBQM 2[m iBQIM BX

kX h?2 2H iBQMb?BT + M#2 BMi2 T 2i2/BM/B 2=iFv mbhB3WM; +QM
K~»V X
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iX h?2 UAK~V BM 7 pQ  Q7QM+2p2M8M: Bb /2}M2/ bi?2 T Q# #BH
2p2Mi IBpB/2/ #v i?2 T Q# #BHBiv i72 202X AM
HQ:BbiB+ "2;°2bbBQM i?2 2p2Mi Q7 BMi2 2bi Bb Hr vb

9X :Bp2M T “iB+mH ~b2i Q7 p Hm2b 7Q  i?2 BM/2T2M/2Mi p ‘B #
y=1+ M #2 + H+mH i2/ b 7QHHQrb,

odds= = (15:33)

8X h?2 Q//b  iBQ Bb i¥=Q//Bpi2M i? i QM2 Q7 i?2 BM/2T2M/2Mi p |
?2 b #22M BM+2 D2/ #v IBpB/2/ #v i?2 Qi 512Bp2M
BMi?2p Hm2b 7Q  i?2 BM/2T2M/2MiXp "B #H2b

U W//b_ iBQ
P//b _ iBQ (15:34)

U#V 6Q° 2t KTH2- bmTTQb2 r2r MiiQ +QKT 2 i?2 Q//b Q7 mbB
+mbiQK2 b r?2Q bT2M/ Okyyy MMm HHv M/ ? p@=2BKKQMb +
Mk, =1V iQ i?2 Q//b Q7 mbBM; i?2 +QmTQM 7Q " +mbiQK2 b r
MMm HHv M/ /Q MQi? p2 aBKKQNb MI3EDIVEX"/ U

U+V g2 "2BMi2 2bi2/ BMBMi2 T 2iBM;i?2 22z2+i Q7 QM2@mM|
p B # DR AM i?Bb + b2

odd;; =

M/
odds =

U/V S 2pBQmbHV r2 b?Qr2/i? i M 2biBK i2 RZ i?,BF2Q# #BHBI
X1=2 MK,=1 Bb yX9Ryk- M/ M 2biBK i2 Q7 i?d2=TL'Q# #BHBi\
‘Bp2M2 Mk,=0 Bb yXR33RX h?mb-

0:4102

2biBK I@d@?Z m: 0:6956

M/

. . _ 01881 _
2biBK 1@dQ7= ;—; oo, =0:2318

h?2 2biBK i2/ Q//b " iBQ Bb

2biBK i2/ Q//b:‘gf 16:3:00
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U2V h?mb-r2 + M +QM+Hm/2 i? i i?2 BM 7 pQ Q7 mbBM; i?2
+QmMTQM 7Q +mbiQK2 b r?Q bT2Mi Okyyy H biv2 ~ M/ ? p2
+ °/ "2 i?72 2biBK i2/ Q//b BM 7 pQ Q7 mbBWN
+QMTQM 7Q° +mbiQK2 b r?Q bT2Mi Okyyy H biv2 ~ M/ /Q MC
+ 2/Bi + /X

eX h?2Q//b"> iBQK2 bm 2bi?2BKT +iQMi?2Q//bQ7 QM2@mMMBi
Q7 i?2 BM/2T2M/2Mip "B #H2bX

dX h?2 Q//b " iBQ 7Q 2 +? BM/2T2M/2Mi p "B #H2 Bb +QKTmi2/ |

Qi?2  BM/2T2M/2Mip "B #HRb'mi Bi /Q2b MQi K ii2  r? i +QMbi |

p Hm2b 2 mb2/ 7Q  i?2 Qi?2 BM/2T2M/2Mi p "B #H2bX 6Q  BM

i72 Q//b " iBQ 7Q  i?2 aBKKQMb + 2/Bimb BMg OBy#H#H2BMbi2 / Q7

OKyyy- bi?2p Hm2 7Q  i?2 MMm b, NT2MIBMHE DBBHM2Q¥i BM i?

7Q° i?2 2biBK i2/ Q//b " iBQ UjXyyVX h?mb-r2 + M +

i72 2biBK i2/ Q//b Q7 mbBM: i?2 +QmTQM 7Q" +mbiQK2'b r?Q ?

+ ) "2 jiBK2b: 2 i2°i? Mi?2 2biBK i2/ Q//b Q7 mbBM: i?2 +QmT
r?7Q /Q MQi ? p2 aBKKQMb + 2/Bi + /X

3X UBB;m 2 R8XRjV i?2 2biBK i2/ Q//b" iBQb7Q 2 +?2 Q7 i?2 BM/2
2biBK i2/ Q//b" iBQ 7QG¥BDU/EM: WM/ i?2 2biBK i2/ Q//b " iBQ
7Q° * %V Bb X

NX G2imb MQr+QMbB/2 i?2BMi2 T 2i iBQMQ7i?22biBK i2/Q//b
BM/2T2M/2MixpX B H#HR Hm2 Q7 RX9ydjBMi?2P//b_ iBQ +QHMKM
i2HHb mb i? ii?2 BM7 pQ Q7 mbBM; i?2+QmTQM 7Q " +mb
bT2Mi Ojyyy H bi vz ~Bb i?2 2biBK i2/ Q//b BM7 pQ"
Q7 mMmbBM; i?2 +QmTQM 7Q +mbiQK2 b r?Q bT2Mi Okyyy H biv2

RyX MMB[m2 "2H iBQMb?BT 2tBbih #Z2i2QM ip2B #H2 M/ Bib
+Q "2bTQM/BWM; X6Q 2 +?BM/2T2M/2Mip "B #H2 BM
"2, 2bbBQM 2[m i BQM Bi+ M #2 b?QrM i? i

URRjI\@W-I\LLSV 62#'m “v ky- kyks



* 9 Ti2R,83mHiBTH2_2;‘2bbBQM S ;2 9]

UV hQ BHHmbi' i2 i?Bb "2H iBQMb?BT- +QMBIBEM i?2 BM/2T2
aBKKQMb 2t KTH2X h?2 2biBK /B®//b " iBQ 7Q"

1biBK i2/ Q//b= efBQe"** = 1:407
aBKBH “Hv-i?2 2biBK i2xkQBt °~ iBQ 7Q°

1biBK i2/ Q//b= &BQe® = 3:000

U # XA |
gorbxa _ 1
P = Trema 1 PT T
HM  HM ) = HEP™)  He e 00)  HM)+ H e o)
PP = b+ b
L = +hixa
1 p ¢
%ajxlzo = ebo; %jxlzlzebwbl

) QI/b " jiBQy = €

RRX h?2 Q//b " iBQ7Q° M BM/2T2M/2Mip "B #H2 2T 2b2Mib i?2
7Q°__ +? M;2BMi?2BM/2T2M/2Mip 'B #H2 ?QH/BM; HH
T2M/2Mip "B #H2b X

UV amTTQb2 i? ir2r MiiQ +QMbB/2" i?2 2z2+i Q7 +? M;2 Q
MMBi-comrvMBibX 6Q° BMbi M+2- bmTTQb2 BM i?2 aBKKQMb
r MiiQ +QKT "2i?22Q//b Q7 mbBM; i?2+QmTQM 7Q +mbiQK2
MMm KkHEWBWY iQ i?72 Q//b Q7 mbBM; i?72 +QmTQM 7Q° +mbiQK:
Okyyy MMm HBEVX AM i?BE5SR22=3 M/ i?2 +Q "2bTQM/BM;
2biBK i2/ Q//b " iBQ Bb

U#V h?Bb "2bmHi BM/B+ i2bi? ii?22biBK i2/ Q//b Q7 mbBM; i?2
reQbT2M/ 08yyy MMnm: FHv B2 i2°i? Mi?2 2biBK i2/ Q//b
Q7 mbBM; i?2 +QmTQM 7Q +mbiQK2 b r?2Q bT2M/ Okyyy MMr
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U+V AM Qi?2  rQ /b- i?2 2biBK i2/ Q//b ~ iBQ 7Q° M BM+'2 b2
bT2M/BM; Bb kXdNX

U/V AM :2M2° H- i?2 Q//b " iBQ 2M #H2b mb iQ +QKT "2 i?2 Q.
2p2MibX A7 i?22 p Hm2 Q7 i?2 Q/iP2 B EW  #Qi? 2p2Mib
2 i?2 b K2X h?mb- B7 i?2 BM/2T2M/2Mi p "B #H2 r2 2 +Q\
aBKKQMb + 2/Bi + “/ bi imhV ? b QM i?2 T°Q# #BHBiv Q7
i72 2p2Mi Q++m "BM:-i?2 +Q "2bTQM/BM: Q//b " EQ rBHH #:

RkX U6B:m 2 R8XRjV JQbi bi iBbiB+ H bQ7ir "2 T +F ;:2b T°QpB/2
i?2 Q//b > iBQX h?2 P//b _iBQ i #H2 BM 6B;m 2 R8XRj T°QpB/2
BMi2 p H7Q 2 +?2 Q7 i?2 Q//b " iBQbX

UV 6Q 2t KTH2- i?2 TQBMi 2biBK i2 ®7BBR®O] iBQi?Q"
NSW +QM}/2M+2 BNMi2 p H Bb X "2+ mb2 i?2 +QM}/2M+2 BN
i2°p H/Q2b MQi +QMi BM i?2 p2Hm®@ @QM+Hxa/2 b? i

“2H iIBQMb?BT rBi? i?2 2biBK i2/ Q//b " iBQX

U#V aBKBH "Hv-i?2 N8W +QM}/2M+2 BMi2Bp H 7G i?22 Q//¥ " iBQ
“2+ mb2i?Bb BMi2 p H/Q2b MQi +QMi BMi?2p Hm2 Q7 R-r2 .
X, 2 b bB;MB}+ Mi 2H iBQMb?BT rBi? i?2 Q//b " iBQX

GQ:Bih  Mb7Q K iBQM

RX Ai+ M#2 b?QrM i? i

kX h?Bb 2[m iBQM b?Qrb i? i i?2 M im> H HQ; "BipKIQBL?2 Q//b E
HBM2 > 7mM+iBQM Q7 i?2 BM/2T2M/2Mi p "B #H2bX h?Bb HBN
X q2 rBHH mb2 i?2 MQi iBOM iQ /2MQi2 i?2 HQ;BiX

I X GQ;Bi
O(X1;X2;  Xp) = o+ Xzt X+ + Xy, (15:35)

9X am#biB(x;pBM;;Xy) 7Qo+ X1+ 2Xo+ + Xp BM 2[m iBQM UR8XkdV-
r2+ Mr' Bi2i?2HQ;BbiB+ "2;°2bbBQM 2[m iBQM b

E(y) = (15:36)
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8X PM+27r22biBK i2i?2T ~ K2i2'bBMi?2 HQ:BbiB+ "2; 2bbBQM 2]
M 2biBK i2 Q7 i?2 HEXB¥X IDBMQ /2MQi2 i?2 2biBK i2/ HQ;Bi- r
Q#i BM

1biBK i2/ GG:Bi (15:37)

eX h?mb-BMi2 Kb Q7 i?2 2biBK i2/ HQ;Bi-i?2 2biBK i2/ "2;°2bbB

@+ X+ bpxat  +hpxp d(x1ix2; Xp)
y= 1+ @otbixitbpxot +bhxp 1 4 @(xiXa; Xp)

(15:38)

dX 6Q i?2 aBKKQMb aiQ 2b 2t KTH2-1i?2 2biBK i2/ HQ;Bi Bb

M/ i?2 2biBK i2/ "2;"2bbBQM 2[m iBQM Bb

9‘: =

h?mb- #2+ mb2 Q7 i?2 mMB[m2 "2H iBQMb?BT #2ir22M i?2 2biBk
K i2/ HQ;BbiB+ 2;:°2bbBQM 2[m iBQM-r2 + M +QKTmi2i?2 2biB|
aBKKQMb aiQ 2b #¥B)p BVIBHMIX1x2) X
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U 1s1_*Aala

R8XKR- 8- e
R8Xj RR- R9- R8
R8X8RN- kj- k9
R8Xekd- kN
R8Xdjk-j9- 8
R8X39y- 9R
R8XN9O- 9e- 93

alS , 8R- 88X

& %
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

MXYi+ s V

M/2°bQM6b ai iBbiB+b 7Q° "mbBM2bb 1+QMQKB+b UR
* TiR,thKZ a2 B2b M HvbB! M/ 6Q 2+

fizZ™6)ez' nA, &A .8e%-i keyjye
30Z™5@, $? be  &0J25&<¢) + MXYi+_LA"V5@30
5@+ M™JRiiTh,ff2KrmXB/pXir

LaM , + VF, )OH#0 |

RdXR hBK2 a2 B2b S ii2 Mb

RXBK2 b2,B2b Bb b2[m2M+2 Q7 Q#b2 p iBQMb QM p "B #
i bm++2bbBp2 TQBMib BM iBK2 Q" Qp2 bm++2bbBp2 T2 BQ/b Q

kX h?2 K2 bm 2K2Mib K v #2 i F2M 2p2°v ?2Qm -/ v- r22F- KQMi?-
Qi?2° X Ui?Bb i2ti#QQF HBKBib i?2 /Bb+mbbBQM iQ
r?B+?2 i?2 p Hm2b Q7 i?2 b2 B2b "2 2+Q°/2/ i2[m HBMi2 p Hb\

iX h?2 Q7i?2/i Bb MBKTQ'i Mi7 +iQ° BM mM/2 bi M/BM;
b2°B2b ? b #2? p2/ EMK?R7 bm+? #2? pBQ  + M #2 2tT2+i2/iQ +Q
i?2 - 12+ Mmb2i?2T biTii2°MiQ :mB/2 mbBMb2H2+iBM.

K2i?2Q/X
9 X Bb ;" T?B+ HT 2b2Mi iBQM Q7 i?2 2H iBQMb?E

M/i?2 iBK2 b2 B2b p "B #b2QM i?2 ?Q BxQMi H tBb M/ i?2 iBK:
"2 b?QrM QM i?2 p2 iB+ H tBbX iBK2 b2 B2b THQi Bb
i?2 MmM/2 HVBM; T ii2’M BM i?2 /i X

8X aQK2 Q7 i?2 +QKKQM ivT2b Q7 /i T ii2"Mbi? i + M #2 B/2MiB}
iBK2 b2 B2b THQi, ?Q BxQMi H T ii2 M- i"2M/ T ii2 M- b2 bQN
b2 bOM H T ii2"M- M/ +v+HB+ HT ii2 MX
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>Q BXxQMi H S ii2"M

RX ?Q'BXxQMi HT ii2 "M 2tBbibr?22Mi?2QnmM/ X

kX1t KTH2 Uh #H2 RAXRV U6B;m 2 RAXRV h?2b2 /i b?Qr i?2 Mn
- bQHBM2 bQH/ #v ; bQHBM2 /Bbi'B#miQ " BM "2MMBM;iQM- 0:
r22FbX

h?2 p2° :2 p HmM2 Q' K2 M 7Q  i?Bb iBK2 b2 'B2b Bb RNXk8 ; HH
Hi?Qm:? Bb T 2b2Mi-r2 rQmH/ b vi? ii?2b2/ i 7Ql
2Q°BxQMi HT ii2 " MX

j X h?2i2 K iBK2b2 B2bBbmb2/iQ/2MQi2 iBK2b2 B2br?(
T QT2 iB2k 2 X

9X AMT "iB+mH " i?Bb K2 Mb i? i

UV h?2T Q+2bb;2M2" iBM;i?2/ i ? b X
U#V h?2 p "B #BHBIiv Q7 i?2 IBK2 bTQB2biBK2X

8X iBK2Db2'B2bTHQi7Q" bi iBQM "ViBK2b2 B2Zb3HH HXvb2t?
"mi bBKTHvV Q#b2 pBM: ?Q BXxQMi HT ii2’MBb MQi bm{+B2Mi 2|
i?72 iBK2 b2 'B2b Bb bi iBQM “vX

eX JQ 2 /p M+2/ i2tib QM 7Q 2+ biBM; /Bb+mbb T Q+2/m 2b 7Q"
b2 B2b Bb bi iBQM v M/ T QpB/2 K2i?Q/b 7Q i’ Mb7Q KBM; i
bi iBQM v BMiQ bi iBQM v b2 B2bX
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dX *? M;2bBM #mbBM2bb +QM/BiBQMb + M Q7i2M "2bmHi BM iBK
Tii2 M iIQ M2r H2p2HX

U VIt KTH2 6Q  BMbi M+2- bmTTQb2i?2: bQHBM2 /Bbi'B#miQ"
i?72 02 'KQMi ai i2 SQHB+2 iQ T'QpB/2 ; bQHBM2 7Q" bi i2 TC
bQmi?2 M 02 KQMiX qBi? i?Bb M2r +QMi" +i- i?2 /Bbi 'B#micC
K DQ BM+'2 b2 BMr22FHv b H2b bi "iBM; BM r22F RjX

U#V Uh #H2 RAXKV h?2 MmK#2 Q7 ; HHQMDb Q7 ; bQHBM2 bQH/
M/ 7Q  i?2 Ry r22Fb 7i2 bB;MBM; i?2 M2r +QMi  +iX

U+V U6B:m 2 RAXKV LQi2 i?2 BM+ 2 b2/ H2p2H Q7 i?2 iBK2 b2
RjX h?Bb +? M:2 BM i?2 H2p2H Q7 i?2 iBKZ h2 B2BDK F2b Bi
+?2QQb2 M TT QT B i27Q 2+ biBM: K2i?Q/X

3X a2H2+iBM; 7Q 2+ biBM; K2i?Q/ i? i / Tib r2HH Q¥
iBK2 b2'B2b Bb M BKTQ'i Mi +QMbB/2° iBQM BM K Mv T +iB+ F

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

h"2M/ S ii2" M
RX Hi?Qm;? iBK2b2'B2b/ i ;2M2° HHv 2t?B#Bi " M/QK ~m+im iB

HbQ b?Qr ;" /m H iQ 2H iBp2Hv ?B;?2  Q HQr2 p Hm
T2'BQ/ Q7 iBK2X

kX A7 iBK2b2'B2b THQi 2t?B#Bib i?BbivT2 Q7 #2? pBC -r2b vi
2tBbibX

jX i"2M/ Bb mbm HHv i?2 "ZbmHiI Q7 bm+? bTQTmH iBQM BM+ "2
Q' /2+'°2 b2b- +? M;BM; /2KQ; T?B+ +? * +i2'BbiB+b Q7 i?2 TQ
M/fQ  +QMbmK2 T 272 ' 2M+2bX

9X1t KTH2 Uh #H2 RdAXjV U6B;m 2 RdXjV *QMbB/2  i?2 iBK2 b2 B?
T iB+mH ~K Mm7 +im 2> Qp2 i?2 T bi Ry v2 "bX

oBbm HBMbT2+iBQM Q7 i?2iBK2b2 'B2b THQib?2QrbbQK2mT M
T biRyv2 'b-#mii?2iBK2b2 'B2b HHL G 922KbiQ 7 p2

Q" X h?2 i2M/ 7Q" i?2 #B+v+H2 b H2b iBK2 b2 B2b
M/ BM+ 2 bBM; Qp2" iBK2X

8X1t KTH2 Uh #H2 RdX9V U6B:m 2 RdX9V h?2/ i b?2Qri?2b H2b 7
bBM+2 i?2 +QKT MVvrQM 6. TT Qp H7Q BiRyv2 ‘b :QX
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

h?2 iBK2 b2'B2b BM+'2 b2b BM MQMHBM?2 7 £?BQMc i? i Bb-
*2p2Mm2 /Q2b MQi BM+2 b2 #v +QMbi Mi KQmMi 7 QK QM2 v?2
i?2 "2p2Mm2 TT2 'biQ #2 :"QrENi; BW7NW?BQMX

eX 1tTQM2MiB H 2H iBQMb?BTb bm+? bi?Bb "2 TT QT B i2r?2
7°0K QM2 T2'BQ/iQ i?2 M2ti B2 "2FXiBp2Hv

a2 bQM H S ii2" M

RX h?2 i2M/ Q7 iBK2 b2'B2b + M #2 B/2MiB}2/ #v M HvxBM; Km
X a2 bQM HT ii2°Mb 2 2+Q:MBx2/#Vh22EM;i?2
Qp2 bm++2bbBp2 T2'BQ/b Q7 iBK2X

kX1t KTH2 6Q 2t KTH2- K Mm7 +im 2 Q7 brBKKBM; TQQHb 2tT2-
BM i?2 7 HH M/ rBMi2  KQMi?b-rBi? T2 Fb H2b BM i?2 bT BM;
J Mm7 +im 2°b Q7 bMQr "2KQp H2[mBTK2Mi M/ ?2 pv+HQi?BM;
i?72 QTTQDbBi2 v2 "Hv T ii2 " MX

X h?2 T ii2’M 7Q" iBK2 b2 'B2b THQii? i 2t?B#Bib "2T2 iBM; T i
T2'BQ//m2iQ b2 bQM HBM~m2M-+2b Ebiie HHR/

9X1t KTH2 . BHVi®  {+ pQHMK2 b?QrbrBir@GM2@ipB@J/-wvBi? T2 F
H2p2Hb Q++m "BM; /I m"BM; mb? ?2Qm b- KQ/2 i2 ~Qr /m BM; i~
2 "Hv 2p2MBM;- M/ HB;?i ~Qr 7 QK KB/MB;?iiQ 2 Hv KQ MBM;)>
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

8X1t KTH2 Uh #H2 RdX8V U6B:m 2 RdX8V b M 2t KTH2 Q7 b2 bC
i72 MmMK#2° Q7 mK# 2HH b bQH/ i +HQi?BM; biQ 2 Qp2 i?2 T b

h?2 iBK2 b2'B2b THQIi /Q2b MQi EM/B+ i2 BM b H2bX h?2

/i 7TQHHQY T ii2°MX "mi +HQb2' BMbT2+iBQM Q7 i?2

THQIi "2p2 Hb BMi?2 /i X h? iBb-i?2 } bi M/ i?B/ [m

i2°b? p2 KQ/2  i2 b H2b-i?2 b2+QM/ [m "i2°? bi?2 ?B;?2bib H

[m "i2  i2M/b iQ ? p2 i?2 HQr2bi b H2b pQHmMK2X h?mb- r2 rQm
Tii2 MBbT 2b2MiX
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

h"2M/ M/ a2 bQM H S ii2 M

RX aQK2 iBK2 b2 'B2b BM+Hm/2 +QK#BM iBQM Q7 i'2M/ M/ b2 t

kX1t KTH2 Uh #H2 RdXeV U6B;m 2 RdXeV h?2 bK "iT?QM2 b H2b "
7 +im 2 Qp2 i?2T bi7Qm  v2 "'bX

jX *H2 "Hv- M BM+ 2 bBM; i 2M/ Bb T 2b2MiX
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

9X "mi- 6B:m 2 RdXe HbQ BM/B+ i2bi? ib H2b 2 HQr2bi BM i?2
v2 S M/ BM+ 2 b2 BM [m “i2'bj M/ 9X h?mb-r2 +QM+HmM/2 i? |
HbQ 2tBbib 7Q  bK iT?QM2 b H2bX

8X AM bm+? + b2b r2 M22/iQ mb2 7Q 2+ biBM; K2i?Q/i? i? bi?
rBi? #Qi? X

*v+HB+ H S ii2 M

R X T ii2°M 2tBbib B7 i?2 iBK2 b2 'B2b THQi b?Qrb M Hi2
Q7 TQBMib #2HQr M/ #QpZ2 i?d biBM: KQ 2i? M QM2 v2 X

kX P7i2M-i?2 +v+HB+ H+QKTQM2MiC7 iBK2Db2 B2hEnXimr2i0Q

jX1t KTH2 6Q 2t KTH2-T2'BQ/b Q7 KQ/2  i2 BM~ iBQM 7QHHQTr2
BM~ iBQM + M H2 / iQ iBK2 b2 B2 "7 i Hi2 N i2M2  HHv
BM+ 2 bBM: i'2M/ HBM2 U2X:;X- iBK2 b2 'B2b 7Q  2QmbBM; +Qb

9X +V+HB+ H T ii2°M “2T2 ik rBi? bQK?2 X *v+HB+ H
T ii2°Mb /Bz2  7°QK b2 bQM H T ii2 Mb BM i? i +Vv+HB+ H T ii2 N
V2 "b-r?2"2 bb2 bQM HT ii2 Mb Q=++mX

8XJQ 2 1t KTH2Th,ff Q#D?VM/K MX+QKf?vM/bB:?2if+v+HB+ibf

UV h?2 THQi b?Qrb i?2 7 KQmbXtz M /B WP B WMItKE2 Q7 HvMt
i° TT2/2 +?2v2 “BM i? 2ndEPEQMBBH2 U/Bbi B+i Q7 MQ i?r2bi * M
UR3KR@RNjOVX h?2b2 b?QgEXHRFKk T T@QUWB+iBIQM +v+H2b C
TT QtBK i2HV Ry v2 'bX h?2 +v+H2b "DQKD @ D}t2QHAM:i?
V2 b M/ Qi?2 b H bi HQM:2  i? M Ry v2 “bX
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

U#V h?2 THQIi b?Qrb i?2 KQMi?Hv b H2b Q7 M2r QM2@7 KBHYV
URNAj@RNN8VX h?2°2 Bb bi'QM; b2 bQM HBiv rBi?BM 2 +?
bi" QM; +v+HB+ #27? pBQm rBgRV2BQUX#Qmi eg

U+V h?2 THQI b?Qrb ? H7@?Qm Hv 2H2+i B+Biv /2K M/ BM 1N
JOM/ v8 CmM2 kyyy iQ amM/ v kd m;mbi kyyyX >2°2i?2°2 .
b2 bQM HBiv T ii2"M M/ T ii2"MX A7 12 +QHH2+i2/
/1 Qp2° 72rv2 "b-r2rQmH/ HbQ b22 i?2T2iB0 MK A7
r2+QHH2+i2// i Qp2° 72r/2+ /2b-r2 K v2p2Mb22 HQM;2"°

eX "mbBM2bb +v+H2b "2 2ti 2K2Hv /B{+mHi- B7 MQi BKTQbbB#H
+v+HB+ H 2z2+ib "2 Q7i2M +QK#BM2/ rBi? HQM;@i2 K i 2M/ 2z
X

a2H2+iBM: 6Q 2+ biBM; J2i?Q/

RX h?2 mM/2 HvBM; T ii2°"M BM i?2 iBK2 b2 B2b Bb M BKTQ i M
7Q°2+ biBM; K2i?Q/X h?mb- b?2QmH/ #2 QM2 Q7 i?2 } bi i?BN
[2p2HQT2/ r?2M i vBM; iQ /2i2 "' KBM2 r?B+? 7Q 2+ biBM; K2i?Q/
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

kX h?2 M2ti irQ b2+iBQMb BHHmMbi  i2 K2i?Q/bi? i + M #2 mb2/ BN\
mM/2 HVBM; T ii2 M Bb ?Q BxQMi Hc BM Qi?2  rQ /b- MQ i 2M/
T 2b2MiX g2 i?2M +QMbB/2  K2i?Q/b TT QT B i2 r?2M i 2M/ M/
T 2b2Mi BM i?2 / i X

RdXk 6Q 2+ bi ++m  +v

RX h?2 bBKTH2bi Q7 HH i?2 7Q 2+ BiBM; KZi?2G/5 W, M
TT'Q +?i? imbzb i?2 r22F6b b H2b pQHmMK2 b i?27Q 2+ bi
M2ti r22FX

kX Uh #H2 RdXdV h?2 /Bbi B#miQ bQH/ e3 i?7Qmb M/ ; HHQMb Q~
p Hm2 Bb mb2/ b i?2 7Q 2+ bi 7Q r22F kX L2ti-r2 mb2 39-i?2
BMr22F k- bi?27Q 2+ bi7Q r22F j- M/ bQ QMX

X h?2 F2v +QM+2Ti bbQ+B i2/rBi? K2 bm B, 7Q 2+ bi ++m  +v
/2YM2/ b
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

U Mt KTH2 "2+ mb2i?2/Bbi B#miQ  +im HHvDbQH/39i?Qmb M

BMr22F k M/i?27Q 2+ bi- mbBM; i?2 b H2b pQHmMK2 BM r22¥
- HHQMb-i?2 7Q 2+ bi 2°"Q  BM r22F k Bb

6Q 2+ bi 1°°Q  BM r22F k

U#V h?27 +ii? ii?227Q 2+ bi2 Q BbTQbBiBp2BM/B+ i2bi? i
BM; K2i?GQ/ i?72 +im Hp Hm2 Q7 b H2bX L2ti-r2 m
i?72 +im Hp Hm2 Q7 b H2b BM r22F k- bi?27Q 2+ bi7Q r22]
p Hm2 Q7 b H2b BM r22F j Bb de- i?2 7Q 7B+8HF28XQ 7Q r22
AM i?Bb + b2-i?2 M2; iBp2 7Q 2+ bi2°"Q BM/B+ i2bi? i BM

i?72 +im Hp Hm2X

U+V bBKTH2K2 bm 2Q77Q 2+ bi

+4+m° +vBbki?Zz X
h #H2 RdXd b?Qrb i? 1i?2bmK Q7 i?27Q 2+ bi2 "Q b7Q i?2
b2"B2b Bb kyc i?mb-i?2 K2 M Q" p2°

2 7Q72+ X2 °Q  Bb

U/V "2+ mb2 TQbBiBp2 M/ M2; iBp27Q 2+ LQM2QMQRN/iQ
i?72 K2 M2 'Q BbHBF2HvVv IiQ #2 bK HHc i?mb-i?2 K2 M 2 Q"
K2 bm 2 Q7 7Q 2+ bi ++m  +vX

9X h?2

- /2MQi2!/
p HM2b Q7 i?2 7Q 2+ bi 2°°Q bX

- Bb i?2 p2 ;2 Q7 i?2 #bQHmI

UV J1Bb K2 bm'2Q77Q 2+ bi ++m > +vi? i pQB/bi?2 T Q#H

M2; iBp2 7Q 2+ bi2 "Q b Qzb2iiBM; QM2 MQi?2 X
U#V Uh #H2 RAXdV i?2 bmK Q7 i?2 #bQHmi2 p Hm2b Q7 i?2 7Q"

J1= p2 :2Q7i?2 #bQHMIiI2 p HM2=Q7 7Q 2+ hi 20 b

8X MQi?2 K2 bm 2 i? i pQB/bi?2 T'Q#H2K Q7 TQbBiBp2 M/ M2

Qzb2iiBM; 2 +? Qi?2  Bb Q#i BM2/ #v +QKTmiBM; i?72 p2 :2 Q
7Q°2+ bi2 Qb U - Bb /2MQi2/ XV

Jal= p2’ ;2Q7i?2bmK Q7 b[m *2/=7Q 2+ ki 2 °Q"h

<

eX h?2 bBx2 Q7 J 1 M/ Jal /2T2M/E mTQM i?2X b “2bmHi-
Bi Bb /B{+mHi iQ K F2 +QKT "BbQMb 7Q  /Bz2 2Mi iBK2 BMi2 p

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

K2i?Q/ Q7 7Q 2+ biBM; KQMi?HvV ; bQHBM2 b H2b iQ K2i?Q/
b H2b- Q  iQ K F2 +QKT "BbQMb + Qbb /Bz2 2Mi iBK2 b2 ' B2bX

dX h?2 - /2MQi2/ -Bb T2 +2Mi ;22 @
"Q  +Q "2bTQM/BM: iQi?®7 39 BMr22F k Bb +QKTmi2/ #v /IBpB/E
BM r22F k #v i?2 BM r22F k M/ KmHiBTHVBM

i?72 "2bmHi #v X
UV 6Q r22Fki?2 T2 +2Mi ;22 "Q Bb +QKTmi2/ b7QHHQrb,

S2 +2Mi ;22 "Q FQ rz2z2k Kk =16/84 (100) = 19:05W

h?mb-i?27Q 2+ bi2 "Q  7Q  r22F k Bb RNXy8W Q7 i?2 Q#b2
U#V h?2 bmK Q7 i?2 #bQHmMi2 p Hm2b Q7 i?2 T2 +2Mi ;22 °Q’b

J S1

p2° 2 Q70?2 #bQHMiI2 p HM2 Q7 T2 +2Mi ;2 7Q" 2

3X amKK "BxBM;- mbBM; i?2 M Bp2 UKQbi "2+2Mi Q#b2 p iBQMYV
Q#i BM2/i?2 7TQHHQIBM; K2 bm 2b Q7 7Q 2+ bi ++m"  +v,

J 1=3:73 Jal=16:27, J S1=19:24W

NX h?2b2K2 bm 2bQ77Q 2+ bi ++m +VvVDbBKTHVK2 bm 2?2Qrr2H]I
Bb #H2 i0O Q7 i?72iBK2 b2 B2bX

RyX amTTQb2r2r MiiQ 7Q 2+ bih H2b 7Q -bm+? b r22F RjX
AM i?Bb + b2 i?2 7Q 2+ bi 7Q  r22F Rj Bb 33- i?2 +im H p Hm
BM r22F RkX Ab i?Bb M ++m’ i2 2biBK i2 Q7 b H2b 7Q  r22F
i?72°2Bb MQr viQ //'2bb i?2 Ebhbm20Q@Q@+B i2/ rBi? 7Q 2+ bib 7C
X "mi-B7r2b2H2+i 7Q 2+ biBM; K2i?Q/i? irQ"
i?72 ?BbiQ B+ H/ i - M/r2i?BMF i? ii?2 ?BbiQ B+ HT ii2 "M rB}
Tmim 2-r2b?2QmH/ Q#i BM 2bmHib i? i rBHH mHIBK i2Hv #2 b?(

RRX Uh #H2 RdX3V amTTQb2 r2 mb2 i?2 p BH #H2 b
i227Q°2+ bi7Q i?2M2ti T2 ' BQ/X g2 #2:BM #v /2p2HQTBM; 7Q°
i72°2 Bb QMHv QM2 ?BbiQ B+ Hp Hm2 p BH #H2 T'BQ  iQ r22F
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e aY

*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

Bb Dmbii?2 iBK2 b2 B2bp Hm2 BM r22F Rc i?7mb-i?22 7Q 2+ bi 7
: HHQMb Q7 ; bQHBM2X hQ +QKTmi2 i?2 7Q 2+ bi 7Q r22F j-r2
b H2b p Hm2b BM r22Fb R M/ kX h?mb-

6Q 2+ bi 7Q =r22%

RkX *QKT "BM; i?2p Hm2b Q7 J 1-Jal- M/J S17Q 2 +?2 K2i?Q/,

L Bp2J2i?@Q2 ;2 Q7 S bijo Hm2b
J 1 ROXNR NXd8
Jal keyXje RkNX8e
J S1 RNXk9W RkX38W

RjX 6Q  2p2'vK2 bm 2-i?2 p2  ;2Q7 T bip Hm2hY T7 QLB Db
i? M mMbBM; i?2 KQbi "2+2Mi Q#b2 p iBQM b i?27Q 2+ bi 7Q" i?:

R9X AM ;2M2° H- B7 i?2 mM/2 HvBWNM; iRK2iB2 B2b BbQ7 HH i?2
?BbiQ B+ H/ i rBHH Hr vb T QpB/2i?2 #2bi 2bmHibX

UV U 2+ HHh #H2 RAXKV "mibmTTQDb2i? ii?2 mM/2 ' HVBM; iBI
‘vX LQi2 i?2 BM r22F Rj 7Q  i?2 "2bmHiBM; iBK2 |
q?2M b?B7iiQ M2r H2p2H HBF2 i?Bb Q++m’'b- Bii F2b HC
+ biBM; K2i?Q/i? imb2bi?2 p2 ;2 Q7 HHi?2?BbiQ B+ H /
M2r H2p2H Q7 i?2 iBK2 b2 'B2bX
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

U#V AM i?Bb + b2-i?2 bBKTH2 M Bp2 K2i?Q/ /Dmbib p2° v = TE
H2p2H #2+ mb2 Bi mb2b i?2 KQbi "2+2Mi Q#b2 p iBQM p BH

U+V J2 bm 2b Q7 7Q 2+ bi ++m  +v "2 BKTQ'i Mi 7 +iQ b BM
7Q 2+ biBM; K2i?Q/b- #mi r2 ? p2 iQ #2 + 27mH MQi iQ "2F
?2 pBHvX

U/V :QQ/Dm/:K2Mi M/ FMQrH2/:2 #Qmi#mbBM2bb +QM/BiBQM
7Q°2+ bi HbQ ? p2 iQ #2 + "27mHHvV +QMbB/2 2/ r?2M b2H?2
BbMQii?2 QMHV +QMbB/2" iBQM-2bT2

iBK2 b2 B2b Bb HBF2HV iQ +? M;2 BM i?2 7mim 2X

RdXj JQpBM; p2 :2b M/ 1tTQM2MiB H aKQQi

RX h?'227Q 2+ biBM; K2i?Q/bi? i "2 TT QT B i27Q iBK2 b2
T ii2 M, p2° ;2b- KQpBM; p2 ;2b- M/
bKQQi?BM;X

kX h?2 Q#D2+iBp2 Q72 +?2 Q7 i?2b2K2i?Q/pBhiQ HKQQi? Qmii?2
BM i?2 iBK2 b2 B2b-i?2v 2272 2/ KQiDdQ/bX

jX h?2b2 K2i?Q/b 22 bviQ mb2 M/;2M2" HHv T'GpB/2 ?B;? H2
7Q°b?2Q i@ M;2 -bm+? b 7Q 2+ bi7Q i?2 M2ti iBK2 T2 BQ/

JQpBM; p2 ;2b
RXJQpBM; p2  :26Q 2+ bi QRVPA?P2 ' KQpBM; p2  :2b K2i?Q/ mb2b |
p2' ;2 Q7 i?2 KQki/ 2+@Mim2b BM i?2 iBK2 b2 'B2b b i?2 7Q 2+
M2ti T2 'BQ/,

UKQbi “&+2Mip Hm2bV
Foy = Q X p Hm: (17:1)

r?2° Ry Bb i?2 7Q°2+ bi Q7 i?2 iBK2bth2 B2M BOiT2 BQW H
p HM2 Q7 i?2 iBK2 b2tB2b BM T2 BQ/
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

kX h?2 p2 ;2 rBHH +? M;2- Q" KQp2- b M2r Q#b2 p iBQMb #2+QK

UV hQ mb2 KQpBM; p2 ;2b iQ 7Q 2+ bi iBK2 b2 B2b- r2 Krm
- Q  MmK#2 Q7 iBK2 b2'B2b p Hm2b- iQ #2 BM+Hm/.
p2° ;2X

U#V A7 QMHV i?2 p Hm2b Q7 i?2 iBK2 b2°B2b "2 +QMbB/2"2
bK HH p KD Q7272 " 2/X

Uu+vVv A7 p Hm2b "2 +QMbB/2 2/ "2H2p Mi- iRBW H ;2 ¢
#2ii2° X

U/V iBK2 b2'B2b rBi? 2?2Q'BxQMi HT ii2M + M b?B7iiQ M2r
KQpBM; p2 ;2 rBHH / TiiQi?2 M2r H2p2H Q7 i?2 b2°B2b M.
QQ/ 7Q 2+kblih BN /bX

U2V h?mb- bK HH2rBHHmM?2 Q7 BM iBK2 b2 B2b KQ 2 [mB+F
"miH ;2 p kmBBR#2 KQ 2 2z2+iBp2BM i?2° M/QK
~m+im iBQMb Qp2 iBK2X

jX1t KTH2 U_2+ HHh #H2 RdXR M/ 6B;m 2 RdAXRV i?2; bQHBM2

UV h?2iBK2b2'B2b THQi BM 6B:m 2 RdAXR BM/B+ i2bi? ii?2 ;
2 b X h?mb-i?2 bKQQi?BM: K2i?Q/b Q7 i?Bb
2 TTHB+ #H2X

U#V Ib2 i?°22@r22F KQRBBIV-p22 7DU2+ bi Q7 b H2b BM r22F 9
i72 p2° :2Q7i?2iBK2 b2 B2b pjHm2b BM r22Fb R

F,= p2 :2 Q7 m22€b

h?mb- i?2 KQpBM: p2  :27Q°2+ bi Q7 b H2b BM r22F 9 Bb de
- bQHBM2X

U+V h?2 +im Hp Hm2 Q#b2 p2/ BM 1r22F 5 BoBWM-r22F 9 Bb
Nk e de 4 ReX

U/V Uh #H2 RAXNV h?27Q 2+ biQ7b H2b BM r22F 8 #v p2 ;BM
BMr22Fb k 9X

4+76+92
Fs= p2 ;2 Q7 r22z2£§736 92 _ g4
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

>2M+2-i1?227Q 2+ bi Q7 b H2b BM r22F 8 Bb 39 M/ i?2 2 "Q°
7Q 2+ biBbdk 39 4 «RkX

U2V UBB;m 2 RdXdV LQi2 ?Qri?2: T? Q7 i?2 KQpBM: p2 ;27
iQ i?2° M/QK ~m+im iBQMb BM i?2 iBK2 b2 B2bX

U7V hQ 7Q 2+ bi b H2b BM r22F Rj- i?2 M2ti iBK2 T2 'BQ/ BM i

+QKTmi2 i?2 p2° ;2 Q7i?2iBK2b2'B2bp Hm2b BM r22Fb Ry-
80+60+88 _
=

U;%Q 2+ bi ++mlbBWM; i?2i? 22@r22F KQpBM; p2 ;2 + H+mH i
#H2 RAXN-i?2p Hm2b 7Q i?2b2i? 22 K2 bm ' 2b Q7 7Q 2+ bi

Fiz= p2° ;2 Q7 NMD2AEb 76

URRjI\@W-I\LLSV 62# m “v ky- kyks
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

M/ J S1V "2

9 . NN
J 1 = 36:10:67 UK2 M #bQHmMi2 2 "Q'V
1472
Jal = 72163:56 UK2 Mb[m 2/2 "Q'V
12921 . . . N
J S1 = %:14:36W UK2 M #bQHmMi2 T2 +2Mi ;22 "Q V

U?V U_2+ HH a2+iBQM RdAXKV IbBM; i?2 KQbi "2+2Mi Q#b2 p iB«
M2tir22F U KQpBM: p2k=2WV72Q0MRAi2/BM p HmM261Q7 J 1
Jal=260:36- M/ J SE 19:24WX h?mb- BM 2 +? + b2 i?2 i?°22@
KQpBM: p2 :2 TT'Q +?2 T'QpB/2/ 7Q 2+ bibi? M bBKTHYvV
mMbBM; i?2 KQbi "2+2Mi Q#b2 p iBQM b i?27Q 2+ biX

9X hQ /2i2 °KBM2 B7 KQpBM; p2° :2 kB#?M TBOQDBRMIKDI2 ++m" i2
7Q°2+ bib-r2 "2+QKK2M/ mbBM. iQ/2i2 " KBM2 i? X Him2 Q7
KBMBKBx2b JalX

8X 6Q i?2; bQHBM2 b H2b iBK2 b2 'B2b-Bi+ M #2 b?2QrM i? ii?2 |
+Q "2bTQM/b iQ KQpBM; p2 2027 Q /2" X A7 r2 "2
rBHHBM: iQ bbmK2i? ii?72Q/2 Q7 i?2 KQpBM: p2" :2i? i Bb #2
/i TBHH HbQ #2 #2bi7Q  7mim 2 p Hm2b Q7 i?2 iBK2 b2 B2b- i?
p2° :27Q 2+ bib Q7 ; bQHBM2 b H2b + M #2 Q#i BM2/ mbBM: K
k=6 X

g2B;?i12/ JQpBM; p2° ;2b

RX AM i?2 KQpBM; p2 ;2b K2i?Q/-2 +? Q#b2 'p iBQMBM i?2 KQpE
"2+2Bp2b i?2 X

kX PM2p B iBQM-FMQrM br2B;?i2/ KQpBM; p2 ;2b-BMpQHp2b
7Q 2 +? /i pHm2 M/ i?2M +QKTmiBM; r2B;?i2/ K2 ;2 Q7 i7?.
p Hm2b b i?27Q 2+ biX

jiX AM KQbi+ bZb-i?2 Q#b2 p iIBQM "2+2Bzbi?2- M/
i?72r2B;?i/2+°2 b2b7Q QH/2 /i p Hm2bX
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

9X KQpBM; p2 :2 7Q 2k H8 b Omdi bT2+B H + b2 Q7 i?2 r2B
KQpBM: p2' ;2b K2i?Q/ BM r?B+? 2 +A/3XBLRIBLE2[n7 G i 2
r2B:?2i2/ KQpBM: p2° :2 K2i?Q/i?2bmK Q7 i?2 r28:?ib Bb 2[m H

8X1t KTH2 g2 bbB:M r2E:?i Q¥i?2 KQbi "2+2Mi Q#b2 p iBQM- r2

Q7 iQi?2b2+QM/ KQbi '2+2Mi Q#b2 ' p iBQM- i®/i?22B:2i Q7
i?B°/ KQbi "2+2Mi Q#b2°p iBQMX IbBM: i?Bb r2B:?i2/ p2  :2-Qm
Bb,

6Q 2+ bi 7Q°=r22F 3

eX hQ mb2 i?2 r2B;?i2/ KQpBM; p2 ;2b K2i?Q/-r2 Kmbi } bi b2H=
/i pHM2biQ #2 BM+HmM/2/ BM i?2r2B;?i2/ KQpBM; p2 ;2 M/i?
7Q° 2 +?2 Q7 i?2 /i p Hm2bX AM ;2M2° H- B7 vz #ZHBBp2 i? ii?
#2ii2° T 2/B+iQ° Q7 i?2 7Tmim 2 i? M {?2 /Bbi MiblP@mH/
#2 ;Bp2M iQ i?2 KQ 2 2+2Mi Q#b2 p iBQMbX >Qr2p2 -r?2M i?2
p B #H2- b2H2+iBM; TT QtBK i2E7Q  i?2 /i p Hm2b K v #2
#2biX

dX6Q 2+ bi ++mhQGr2i2 KBM2r?2i?2 QM2T 'iB+mH ~+QK#BM iBQ

/i p HM2b M/ r2B;?2ib T QpB/2b KQ'2 ++m  i27Q 2+ bii? M M(

r2 " 2+QKK2M/ mbBM; bi?2 K2 bm 2 Q7 7Q 2+ bi ++m~ +vX h? il

bbmK2 i? ii?2 +QK#BM iBQM i? i Bh #BHHQHbLXQR #2 #2bi 7Q 17?2

-r2rQmH/ mb2 i?72 +QK#BM iBQM Q7 MmK#2 Q7 /i p H

i? i KBMBKBx2b Jal 7Q i?2 ?BbiQ B+ HiBK2 b2 B2biQ 7Q 2+ L
iBK2 b2°'B2bX

1tTQM2MiB H aKQQi?BM;

RX 1tTQM2MiB H bKQQi?BM: HbQ mb2b r2B:?i2/ p2 ;2 Q7 T bi
7Q°2+ bic BiBb bT2+B H + b2 Q7 i?2r2B:?i2/ KQpBM: p2  ;2b
b2H2+! i?72 r2B;?2i 7Q  i?2 Q#b2 p iBQMX

kX h?2 r2B;?ib 7Q  i?2 Qi?2 /i p Hm2b "2 +QKTmi2/ miQK iB+
bK HH2 b i?2 Q#b2 p iBQMb KQp2 7 “i?2  BMiQ i?2 T biX
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

iX1tTQM2MiB H aKQQi?BM; 6Q 2+ bi

Fro1 = (17:2)

r?2° 2

Fur, 7Q 2+ bi Q7 i?2 iBK2 b2AtBBb 7Q T2 BQ/
Y,, +im Hp Hm2 Q7 i?2 iBK2th2 ' B2b BM T2 'BQ/
Fo, 7Q°2+ bi Q7 i?2 iBK2 b2 'B2b 7Q " T2 BQ/

, 0 1V

9X 1[m iBQM URAXKV b?Qrb i? i i?7+1@R+rABIQi2T 20 BQJ2 Q7 i?2
+im Hp Hm2 BMMI/27?RQVI/Q 2+ bi tQX° T2 BQ/

8X h?2 r2B:?i :Bp2M iQ i?2 +im tHBb HI2bKN D2?B R/ +QMbi Mi
M/ i?2r2B;?i ;Bp2M iQ i?2 7QtBh ni BM X2 BQ/

eX G2i mbBHHmMbi® i2 #V rQ ' FBM; rBi? iBK2 b2 B2b BMpQHpPBM; ¢
Yi-Ys- MYsX

UV hQ BMBIiB i2 i?2 + H¥mB[imBENMD2 r2im2H p Hm2 Q7 i?2 iBK2 |
BM T2 BQ/ RE;i2YyBb>2M+2-i?27Q 2+ bi 7Q T2 'BQ/ k Bb

F, = =

g2 b22 i? i 1?2 2tTQM2MiB H bKQQi?BM; 7Q 2+ bi 7Q" T2 B(C
+im Hp Hm2 Q7 i?2 iBK2 b2 ' BRb BM T2 BQ/

U#V h?2 7Q°2+ bi 7Q T2 BQ/ | Bb

F3:

U+V 6BM HHv- bm#biBimiBM; i?Bb 2tT 2bbBQM 7Q 6jBM i?2 2t

Fa

Yz+(1 )F3
Ys+(1 Y2+ )Yi]
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

U/V q2 MQr b2 Bbi r2B;?2i2/ p2° :2Q7i?2 1} bii? 22 iBK2 b2 B?
h?2 bmK Q7 i?2 +Q2{+B2Mib¥; > -r 2MYs?2m 7H)b R X

Uu2v bBKBH °~ 5;mK2Mi+ M#2 K /2iQ b?Qri? i-lBMBBM2  H- M
r2B;?i2/ p2° ;2 Q7 HHIi?2T 2pBQmb iBK2 b2 ' B2bp Hm2bX

ZM2DIiBROMIX XXX XXXXXXXXXXXX XRKRKKKROKEKK M X X X |

Ib2 2tTQM2MiB HbKQQi?BM; TT ' Q +?2rBi? =bRQ@ PBMEM " K2i:
Fo:FsFs MFi3 7Q° i?2 ; bQHBM2 b H2b iBK2 b2 °B2b BM h #H2 RdX
ai "ii?2+ H+mH iBQMb- b2ii?2 2tTQM2MiB HbKQQi?BM; 7Q 2+
i?2 +im Hp Hm2 Q7 i?2 iBK2 b2 °B2b BM T2 'BQ/ RX

bQH,
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*7? Ti2R,d1BK2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

RXQ 2+ bi ++mURWH2 RAXRyVUG6B;m 2 RdX3VUh #H2 RdXRRV h?
mb2 iQ /2i2 KBM2 /2bB" #H2 p Hm2 7Q i?2 bKQQi?BM; +QMbi
+ Bi2 BQM r2 T'QTQb2/ 7Q /2i2 KBMBM; i?2 Q' /2" Q° MmK#2"
BM+HmM/2 BM i?2 KQpBM; p2° ;2b + H+mH iBQMX h? i Bb-r2 +2(

X

kX h?2 2tTQM2MiB H bKQQi?BHI2, 2B BiHMRIQ7 i?2 bmK Q7 b[m °

7Q 2+ bi 2°°Q b Bb N&XZyc ?22M-+2 X h?2 2tTQM2MiB H
bKQQiI?BM; "2bm#HOByBP2 p HM2 Q7 i?72 bmK Q7 b[m "2/ 7Q 2+ t
Bb RykX3jc ?2M+2 X

jiX h?2mb-r2 rQmH/ #2 BM+HBM2/ iQ T 272  i?2 Q B=BMX bKQQi?[
IbBM; + H+mH iBQM rBi? Qi?22p WM/ Q3:QQ/
PpHM2 7Q° i?2 bKQQi?BM:; +QMbi MiX

RdX9 h'2M/ S°'QD2+iBQM

RX q2 T 2b2Mi irQ 7Q 2+ biBM; K2i?Q/b BM i?Bb b2+iBQM i? i "2
b2"B2b 2t?B#BiBM; X
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

UV 6B bi-r2b?Cr?2Qr + M#2mb2/iQ7Q 2+ bi iBK2
b2 'B2b rBi? HBM2 " i2M/X

U#V L2ti r2 b?Qr ?2Qr i??2 + T #BHBiv Q7 "2:°2bbBQM M Hv|
HbQ #2 mb2/iQ 7Q°2+ bi iBK2 h2 B2 OR|”
i*2M/X

GBM2 ~h 2M/ _2;2bbBQM

RX Uh #H2 RdAXRKV U6B;m 2 RAXNV i?2 #B+v+H2b H2biBK2 b2 B2t
"2 bQM #H2 TT QtBK iBQM Q7 i?2 HQM:@ mM KQp2K2Mi BM i?

kX h?2 2biBK i2/ "2; 2bbBQM 2[m iBQMN /2L+ " RHBNB,QMb?BT #2 @
ir22M M BM/2T2M/2MiM/ B 2fTIEM/2Mi y BBb #HRii2M b

r?2 Bb i?2 2biBK i2/ Q T 2/B¥Xi2/ p Hm2 Q7

jX hQ 2KT? bBx2 i?2 7 +i i? i BM 7Q 2+ biBM; i?72 BM/2T2M/2Mi |
rBHH "2TH +2Bi? M/ rBi? iQ 2KT? bBx2 i? ir2 "2
2biBK iBM; i?72i 2M/ 7Q° iBK2 b2 B2bX

9XGBM2 “h 2M/ 1[m iBQM

(17:4)

r?2 2
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

To= HBM2 " i 2M/ 7Q 2+tbi BM T2 BQ/
bh= BMi2 +2Ti Q7 i?2 HBM2 " i 2M/ HBM2
bhb= bHQT2 Q7 i?2 HBM2 " i 2M/ HBM2

t= iBK2 T2tBQ/t=n) +Q "2bTQM/BM; iQ i?2 } bi iBK2 UKQbi |
b2 'B2b Q#b2 p iBQM

8XQKTmiBM; i?2 aHQT2 M/ AMi2 +2Ti 7Q° GBM2 " h 2M/

by =

= (17:5)

b = (17:6)
[?22°2

Y= p Hm2 Q7 i?2 iBK2 b2tB2b BM T2 BQ/

nN= MmMK#2 Q7 iBK2 T2 'BQ/b UMmMK#2 Q7 Q#b2 p iBQMbV
Y= p2 ;2p Hm2Q7i?2iBK2 b2 B2b

t= p2 ;2 p HmM2 Q7

eX1lt KTH2 i?2 #B+v+H2 b H2b iBK2 b2 B2b
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

UV h?2 HBM2 *i*2M/ 2[m iBQM Bb
Tt:

U#V h?2 bHQT2 Q7 RXR BM/B+ i2bi? iQp2  i?2 T bi Ryv2 "bi?:
Q7 #Qmi T2 v2 X

U+V A7 r2 bbmK2 i? ii?2 T bi Ry@v2 " i'2M/ BM b H2b Bb ;Q

7T7mim 2- i?Bb i'2M/ 2[m iBQM + M #2 mb2/ iQ /2p2HQT 7Q 2+

T2'BQ/bX 6Q° 2t KTH2-i?2 M2tiv2 ‘6b i 2M[;K'QD2+iBQM Q"

Ti1 =

h?mb- mbBM; i'2M/ T°QD2+iBQM-r2 rQmH/ 7Q 2+ bi b H2b Q
v2 X

dX Uh #H2 RdXR9V Ib2JaliQ +QKTmi2i?2 ++m’ +v bbQ+B i2/rBi
7Q 2+ biBM; K2i?Q/X

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

MSE =

3X "2+ m52 BM 7Q 2+ biBM; Bbi?2b K2 b i?2 bi M/
."2bbBQM M HvbBb T°Q+2/m 2 TTHB2/iQ iBK2@hb2 B2b /i - r2
r*2iQT2°'7Q K i?2 + H+mH iBQMbX

NX U6B;m 2 RdAXRRV i?2p Hm2 Q7 Jal BMi?2 LPo i #H2 Bb

amK Q7 a[m "2b .m2iQ 1°°Q"

MSE = 2:°22b Q7 6 22/0K
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

RyX h?Bbp Hm2 C7 Jal QKi?2p Hm2 Q7 Jali? ir2 +QKTmi2/ T 2p
#2+ mb2 i?2 bmK Q7 b[m "2/ 2 "Q b BBIMBI®B/ 2 7#\ i?mb-
JalBMi?2'2;"2bbBQM QmiTmiBb MQii?2 X

RRIXPh1, JQbi 7Q 2+ biBM; T +F :2b- ?2Qr2p2 - +QKTmi2 Jal #vi FB
Q7 i?2 b[m 2/ 2°Q bX h?mb- r?2M mbBM; iBK2 b2 ' B2b T +F ;2
2[m iBQM-i?2 p Hm2 Q7 Jali? i Bb "2TQ i2/ K v /Bz2 bHB;?iHv
rQmH/ Q#i BM mbBM:; ;2M2> H 2:°2bbBQM TT Q +2?2X

LQMHBM?2 " h 2M/ _2: 2bbBQM

RX1t KTH2 Uh #H2 RAXR8V U6B;:m 2 RdXRjV *QMbB/2  i?2 MMm }
JQHH b 7Q° +?QH2bi2 QH /"m: 7Q i?2} biRyv2 'bQ7b H2bX

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

kX h?2 iBK2 b2 °B2b THQi BVi/B+ izb MQ"® i*2M/X
+m pBHBM2 > 7mM+iBQM TT2 b iQ #2 M22/2/iQ KQ/2H i?2 HQN

jXZm /> iB+ h"2M/ 1[m iBOBI2iv Q7 MQMHBM2 > 7mM+iBQMb + M #2
P2HQT M 2biBK i2 Q7 i?2i°2M/ 7Q  i?2 +?QH2bi2 QH iBK2 b2 B2
i?72 7QHHQrBM: [m /" iB+i'2M/ 2[m iBQM,

(17:7)

9X U6B;m 2 RAXRO9V TQ'iBQM Q7 i?2 KmHiBTH2 2;°2bbBQM Qm
KQ/2Hc

h?2 2biBK i2/°2;"2bbBQM 2[m iBQM Bb
_2p2Mm2 UOKBMHEB QM2 +0:922u2 “af

8XItTQM2MiB Hh 2M/ 1[m iBQM

(17:8)

eX amThH b&71- Mi =0:1697-T, Bb MQi BM+°2 bBM; #v +QMbi Mi KQ
BMi?2 + b2 Q7 i?2 HBM2 " i 2M/ KQ/2H #mi #v X
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

dX AM i?Bb 2tTQM2MiB H i'2M/ KQ/2H- KmHiBTHB+ iBpQ 7 +iQ B
i22 +QMbi Mi T2 +2Mi ;2 BM+'2 b2 7°QK iBK2 T2 'EQX iQ iBK2 T2

3X J Mv bi iBbiB+ HDbQ7i? p2 T?2F+;Zb#BHBiviQ +QKTmi2 M 2tTQ]
i2M/ 2[m iBQM /B 2+iHvX aQK2 bQ7ir "2 T +F ;:2b QMHv T QpB/
TTHVBM; Nogim Mb7Q K iBOQMiQ #Qi? bB/2b Q7 i?2 2[m HBivBM
r2+ M TTHvi?2 2[mBp H2Mi HBM2 ~ 7Q K,

UéB;m 2 RdAXR8V
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e aY

*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

RdX8 a2 bQM HBiv M/ h 2M/

a2 bQM HBiv gBi?Qmi h 2M/

RXlt KTH2 Uh #H2 RdXReVU6B;m 2 RdXReV *QMbB/2  i?2 MmK#2
+HQI?BM; biQ 2 Qp2 i?2 T bi}p2v2 bX

kX h?2 iBK2 b2 B2b THQi /Q2b MQ' BM/H+2Ne/ BAIM b H2bX h?2 } bi
M/ i?B / [m "i2°'b ? p2 KQ/2 i2 b H2b-i?2 b2+QM/ [m "i2  ? b i~
M/ i?22 7Qm i? [m "i2 i2M/b iQ #2 i?2 HQr2bi [m "i2° BM i2 Kb
h?mb-r2rQmH/ +QM+HmM/2 i? i Tii2’MBb T 2b2MiX

X Cmbi HBF2 ~hBM: iQ /2 HrBi? M BM/2T2M/2Mi p "B #H?2
bi M/ */ 2:°2bbBQM M HvbBb-r2 + Mmb2i?2b K2 TT'Q +2iQ |
rBi? b2 bQM HT ii2"M#vi'2 iBM; i?2 b2 5QM b X

9X 2+ HHi? ir?2M + i2;Q B+HR 2B #HZMKKv p "B #H2b "2
“2[mB 2/X h?mb-iQ KQ/2H i?2 BM i?2 mK# 2HH iBK2 b2 B2b
M22+1=3 /mKKv p "B #H2D,

( (
1 B7Zm "i2_ R 1 B7Zm "i2 k 1 B7 Zm "i2° j
Qtrl= . ;Qtr2 = , “Qtr 3 = .
0 Qi?2°rBb 0 Qi?2 rBb 0 Qi?2°rBb2

8X IbEMQ /2MQi2i?2 2biBK i2/ Q- 7Q 2+ bi2/p HmM2 Q7 b H2b-i?2
2biBK i2/°2;:°2bbBQM 2[m iBQM “2H iBM; i?2 MmK#2 Q7 mK# 2}
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

i?72b H2bi F2 TH +2,

eX Uh #H2 RAXRdV i?2 mK# 2HH b H2b iBK2 b2 'B2b rBi? i?2 +Q/
p "B #H2bX

dX UBB;m 2 RAXRdAV i?2 +QKTmi2  QmiTmi, i?2 2biBK i2/ KmHIiB"
Q#i BM2/ Bb

Sales=95:00 + 29:00 Qtr 1 + 57:00 Qtr 2 + 26:00 Qtr 3
g2 + M mb2 i?Bb 2[m iBQM iQ 7Q 2+ bi[m i2"Hvb H2b 7Q" M2ti
Zm "2 SRles=95:0+29:0(1) +57:0(0) + 26:0(0) = 124 X
Zm "i2 Shkles=95:0+29:0(0) +57:0(1) + 26:0(0) = 152 X
Zm "i2 Sales=95:0+29:0(0) + 57:0(0) + 26:0(1) = 121 X
Zm "i2 Sales= 95:0 +29:0(0) + 57:0(1) + 26:0(0) = 95 X
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

3X h?2 *2:°2bbBQM QmiTmi b?QrM BM 6B:m 2 RdAXRd T QpB/2b //
+ M#2mb2/iQ bb2kbbi?2Q7i?227Q 2+ bi M//2i2 KBVizi?2
Q7i?2 "2bmHibX

a2 bQM HBiv M/ h 2M/

RXlt KTH2 Uh #H2 RdXR3V U6B;m 2 RdXR3V h?2 [m "i2 Hv bK "iT

kX h?2 b H2b "2 HQr2bi BM i?2 b2+QM/ [m "i2° Q7 2 +?2 v2 ° M/ B
M/ 9X h?2mb-r12 +QM+HmM/2 i ? | 2tBbib 7Q  bK iT?QM2 b H2

iX "mii?2 iBK2 b2'B2b HbQ ? b M i? i rBHH M22/ iQ #2 +@
+QmMi2/ 7Q°BM Q' /2  iQ /2p2HQT ++m  i27Q 2+ bib Q7 [m “i2"

9X h?Bb Bb 2 bBHv ? M/H2/ #v + QK#EMBM; i?2 7Q b2 bQM@
HBiv rBi? i?2 iBK2 b2 B2b 7Q°? M/ @HBM; HBM2 " i 2M/X

8X h?2 ;2M2  H7Q K Q7 i?2 2biBK i2/ KmHIBTH2 "2; 2bbBQM 2[m
i?72[m "i2’Hvb2 bQM H 2z2+ib M/ i?2 HBM2 " i 2M/ BM i?2 bK i

r?2 2

¢,= 2biBK i2 Q° 7Q°2+ bi Q7 b H2b BM iBK2 T2 ' BQ/
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

Qrl =1 Qr2 =1VQIr3 =1V B7 iBK2 T2®Q2bTQM/b iQ i?2 } Dbj
Ub2+QM/V Ui?B /V [m “i2° Q7 i?2v2 ‘cy Qi?2 rBb2X

eX Uh #H2 RAXRNV "2pBb2/ bK "iT?QM2 b H2biBK2 b2 B2bi? i BM
i?72 /mKKvp B #H2b M/ i?2XBK2 T2 BQ/

dX U6B;m 2 RAXRNV h?2 2biBK i2/ KmHIBTH2 "2;°2bbBQM 2[m iB(

Saleq100Gs) = 6:069 1:363Qtr1 2:034Qtr2 0:304Qtr 3 + 0:1456t (179

3X 6Q 2+ bi 7Q  hBK2 S2°BQ/Rd UZm ‘i2° RBM u2 "8V,
Saleg(100G) = 6 :069 + 1:363(1) + 2:034(0) + 0:304(0) + 0:1456(17) = 718

h?mb- ++QmMiBM; 7Q  i?2 b2 bQM H 2z2+ib M/ i?2 HBM2 " i 2N
i72 2biBK i2b Q7 [m “i2 Hvb H2bBM v2 ° 8 "2 dR3y- eeey- 38jy-

NX h?2 /mKKvp B #H2b BM i?2 2biBK i2/ KmHIiBTH2 “2:°2bbBQM 2
*2:°2bbBQM 2[m iBQMb- QM2 7Q" 2 +? [m i
T2 BQHQ '2bTQM/b iQ [m “i2° R-i?2 2biBK i2 Q7 [m “i2 Hv b H2b

Quarterl:Sales = 6:069 1:363(1) 2:034(0) 0:304(0)+ 0:1456¢)

= 4:71+0:1456
Quarter2 : Sales = 4:04 +0:1456
Quarter3 :Sales = 5:77 +0:1456
Quarter4 : Sales = 6:07 +0:1456
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

RyX h?2 Q71?221 2M/HBM2 7Q 2 +?2[m "i2 Hv7Q 2-~Dbi2[m iBC
BM/B+ iBM; BMb H2b Q7 #Qmi R9e b2ib T2 [m "i2 X

RRX h?2BMi2 +2Ti7Q i?2Zm "i2 " R2[m iBQMBb 9XdR M/i?2 BMizZ
iBQM BbeXydX h?mb-b H2kBMZm iz R Q@
BMZm "i2° 9X

RkX h?2 2biBK i2/°2; 2bbBQtML-BQR2FB2BOMURIXNY T QpB/2b M :
Q7 i?2/Bz2 2M+2 BM b H2b #2ir2@MZZm i22" X

RjX aBKBH "~ BMi2 T 2i iBQMb + M #2 T iQRB2RIBKQi2/ “2: 2bbBQM
+Q2{+B2Mi 7Q  /mKIKQurd- "BA#H?2 - i?2 2biBK i2/ "2:°2bbBQM
+Q2{+B2Mi 7Q  /IMKRUrIHX B #H2

JQ/2Hb " b2/ QM JQMIi?Hv . i

RX 6Q  KQMi?Hv/ i -b2 bQMBb + i2;Q°'B+ Hp 'B ##H2rBi? RkH2p
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