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Pp2 pB2r

RX ai iBbiB+ HBM72 2M+2, ?2Qr ?2vTQi?2bBb i2biBM; + M #2 mb2,
bi i2K2Mi#Qmi i?2 p HmMZQ7mH iBQM T "bRQmMH/ Q" b?QmH/
MQi #22D2+iX

kX h?2MmHRVTQi?2bBb W, K FBM;i2Mi iBp2 bbmKHQ@M
TQTmH iBQM T ° K2i2 X

jX h?2 Hi2 M iBReTQi?2bBb W, i?2 QTTQbBi2 Q7 r?HeXb bi i2/ BM

9X h?2?2vTQi?2bBbi2biBM; TIQ#2m  2hmbRiERI2bi i?2irQ +QK@
T2iBM; bi i2K2Mib BNl BMH2X #v

8X h?Bb+? Ti2 b?Qrb?Qr?vTQi?2bBbi2bib +TN) # 2 HQIM O K2 M Q
M/ TQTmH iBQM T 'ETQ iBQM
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NXR .2p2HQTBM; LmHH M/ Hi2 M iBp2 >vTQ]

RX Ai BAQi Hr vb Q#pBQmi®2 MmHH M/ Hi2 M iBp2 ?2vTQi?2b2b |
7Q KmH i2/X

kX HH ?2vTQi?2bBb i2biBM; TTHB+ iBQMOTBIM MY HpR2BMIH B2 +iB M
b KTH2 "2bmHib iQFBQPBRQ" /" rBM+QM+HmMXBQM

iX AM bQK2 bBim iBQMb Bi BbH2 bB2bii QB 21 VB 72p2,H QXT

9X AM Qi?2 bBim iBQMb Bi Bbi2 bBDi i Bi2WB 2p2H QX

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

RX J Mv TTHB+ iBQMb Q7 ?2vTQi?2bBb i2biBM; BMpQHpP2 M ii2K

bmTTQ i Q7 “2b2 “+? XvANii?20b2bbBim iBQMb- Bi Bb Q7i2M #2

rBi? i22Hi2 M iBPeTQi?2bBb M/ K F2Bii?2 +QM+HmMbBQM i? ii-
2QT2biQ bmXT Qi

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¥2p2H@2RA/BMD2+iBQM bvh
12 KAIS€&[+ELAMY /2bB;M2/BiRQ+ 2 h22 KBH2b@T2 @; HHQM " i
h?2 ;" QmT rBHH mM +QMi QHH2/ i2bibrBi? i?2 M2r 7Tm2H 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;

U+V h?B KTH2 K2 M KBH2b TZQ; HHPR mMiQKQ#BH2b rBHH #2
Tmi2/ M/ mb2/ BM ?vTQi?2bBb i2biiQ /2i2 "' KBM2 B7 Bi + M
i?72 M2r bvbi2K T QuB 22> M k9 KBH2b T ; HHQM

U/V AMi2 Kb Q7i?2TQTmH iBQM K2 M-KBH2DbbPR2 +?HNDOI? @
2bBb> 24 #2+QK2b i?2 Hi2 "M iBp2 ?2vTQi?2bBbX

URRjI\@WMUSV 62#'m “v ky- kyks
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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? ii?2 M2r bvbi2K B
i? Mi?22 +m " 2Mi bvbi2K M/24?2Q @hi22 MmHH ?vTQi?2bBbX

Ho : 24, Ha: > 24

U7V A7 i?2 b KTH2 "2bmHib H2 /iQ iHR- iDMBMMDRYMIAQ D2+
K /2i? iHy,: > 24 Bbi m2X

U;V h?2 "2b2 "+?22 b BipiBbH?B+ H bmOQTI"i2 i? i i?72 M2r Tm2H
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 + MMQK#2 DnpniBY2/X S2°?

M/ 7m i?2° i2btBWI#2 +QM/m+i2/X

jX "27Q°2 /QTiBM; b@K2iABM;; X- T°Q/m+ib- K2i?Q/b- bvbi2KbV-
bB  #H2 iQ +QM/m+i "2b2 “+? iQ /22 KBNR+B R i@ & Bi2
+QM+HmMbBQM i? i i?2 M2r TT Q +? Bb BM/22/ #2ii2 X AM bm-
2vTQi?2bBb Bb bi i24ih W2Bp2 ?2vT®i?2bBb

U Vit KTH2 M2r i2 +?BM; K2i?Q/ Bb /2p2HQT2/i? i Bb #2HB2j
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# B b2 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 #QMmMIBWH "I b2b X H2b

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

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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BBIX, i?72 M2r /" m;0r2 #HQQ/ T 2bbm 2i? M?2 2tBbiBM;
[/ m; X

9X AM 2 +? 4212+ i BQMi?2 MmHH HMe TTQQA2B/BIb iBbiB+ H bmTTQ i
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 i2hpPBIM21722 2 r2 #
Q" M bbmKTiB@Mi bi i2K2Mi #Qmii?2 pTHOM2n@7iBQM
T K2i2'Bbi'm2X
U#V q2 rBHH i?2M mb2 ?2vTQH?22bBDM2Di1Q bbmMTIB@M
i2 "’ KBM2 B7 i?2°2 Bb bi iBbiB+ H 2pB/2M+2 iQ +QM+HmM/2 i-
BM+Q " X+i

kX h?2 MmMHH ?MJ QiP2bBth2b #221B27 Q° bbmKQ®BOM2 p Hm?2
Q7 i?2 TQTmH iBQM T °~ K2i2 X h?2 Hi2BM iiBp2?22vF DHB2YBQ"
bbmKTiBQBMVBHD 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?2 H #2H +Q "2 FiQIT Q pBI/RO WIHHBIM; r2B;?i 7Q°
i?72 #QiiH2b Blk biedXe ~mB/ QmM+2bX

U#V g2 rQmH/ #2;BM rBE KPR2ZIBOMi i?72 H #2H Bb +Q "2+i M/ bi i
i?72 MmHH ?2vTQi?2bBb K

U+V h?2+? HH2M:2iQi?Bb bbmKTiBQM rQmH/BKTHvi? ii?2H
#QiiH2b "2 #2BM; mM/2 @}HH2/X h?Bb +? HH2M;2 rQmH/ #2 |
2vTQi?2bBIB76 X

Ho : 67.6 Hy: < 676

U/V :Qp2 MK2Mi :2M+v rBi? i?2 "2bTQMbB#BHBiv 7Q  p HB/ i
#2Hb +QmH/b2H2+i b KTH2Q7bQ7i/ BMKI#QiKE2M- +QKTm
JHHBM; r2B:?i- M/ mb2i?2b KTH2 "2bmHib iQ i2bii?2 T 2+2

URRjI\@WMUSV 62# m “v ky- kyks
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S ;28f99
U2V A7 i?2 b KTH2 “2bmHib H2 / iQ 2D2i# QM #12mbB DM 2 + 2
i? i Hy: < 676 Bbi'm2 M#2K /2X qBi? i?Bb bi iBbiB+ HbmTT

;2M+v Bb DmbiB}2/BM +QMH Hmm BBy IPMi+@2 &M /2 JHHBM;
Q71?2 #QiiH2b Bb Q++m "BM; X

U7V A7i?2b KTH2 "2brAyHibVMBWMEGB #2122 D222 /bbmKTiBQM i? i

i72 K Mm7 +im 2 6bH #2HBM:; Bb +Q "2+i+ MMQi #2 2D2+i2/
MO +iBUGRmMH/ #2 i 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 M®WI2MiH®2 +QMi BM2 b #2+ mb2 i? |

+QmH/ "2bmHi BM M mM/2 }HHBM; +QKTH BMi 7 QK +mb
;Qp2 MK2Mi ;2M+vX

BBX >Qr2p2'- i?2 +QKT Mv /Q2b pM QiHHEIMiIi@M2 b 2Bi?2°
#2+ mb2 TmiiBM; KQ 2 bQ7i /"BMF i? M M2+2bb v BMiQ i?

#2 M mMM2+2bb v +QbiX

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

U+V AM 2?vTQi?2bBb i2biBM; TTHB+ iBQM-r2 rQmH/ #2;BM rB
i?72 T°Q/m+iBQM T Q+2bb Bb QT2 iBM; +Q "2+iHv M/ bi i2 i
-676 ~mB/ QmM+2bX

U/V h?2 Hi2 "M iBp2?vTQi?2bBbi? i+? HH2M,;BB73Bb- bbmKTiB
r?B+? BM/B+ i2b 2Bi?2 Qp2 }HHBM; Q mM/2 }HHBM; Bb Q+-

Ho: =676 H,: 6676

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?72 b KTH2 K2 MdHBM:; r2B;?i T2 #QiiH2X

UR R M@KV V
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S 2 ef99

BX A7i?2Db KTH2 2bmHib H2 /iQ2n 2#iQ Mi®1 B IMFQ M2 ND+ 2
Bb K /2i?H,: 6676 Bbi'm2X q2 +QM+HmM/2i? ii?2 #QiiH
MQi#2BM; }HH2/ T QT2 BYmMIBZ2V T Q+2bb b?2QmH/ #2 /I
iQ "2biQ 2i?2 TQTmMH iBQM K2 MiQ edXe ~mB/ QmM+2b T
BBX A7 i?2b KTH2 *2bHgHibBNMYiB#2i2 D222 /bbmKTIiBQM
i? ii?2 K Mm7 +im 2 6b #QiiH2 JHHBM; QT2 iBQM Bb 7r
+ MMQi #2 "2D2+i2/X AMQ?BbH 2 h2-+i@ MM/ #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/ BMFK Mm7 +im BM; ?v’

i?2 MmMHH M/ Hi2'M iBp2?2pTQi22b2W/BM; mTQM i?2 TQBMi Q7 ¢
Q7i?2 2b2 “+?2° Q  /2+BbBQM K F2 X

eX hQ +Q "2HQHWmMH i2 2vT OB BH2BKTQ i MiiQ mM/2 bi M/ i?2 +QM

i22 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 iB

QM T°QTQ iBQMV K vi F2 C

Ho : 0 Ho : 0 Ho: = o
Ha: < 0 Ha: > 0 Ha: 6 0
kX h?2 } biirQ 7Q Kb

" QM2HEH2B H 2 Xi2w48 i?B°/ 7Q K Bb + HH2/
irQ@i BH2/X2bi

jX h?22[m HBIiT i Q7i?2 2tT 2bbBQM Q2BiMX'vb TT2 b BM i?2
MmMHRVTQi?2bBbX

9X AM b2H2+iBM; i?2 M QN By 7D2KTQEM KBM/ i ?Hiip? 21 iBp2
2vTQi?2bBb Bb Q7i2Mi28BiiBb

[I2KTIiBM; iQX2P2WHE2bE? bFBM;
r?2i?2° i?22 mb2 BbHQQFBM; 7Q " 2pB/(2M+2i@ban[TQ i
rBHH ?2HT /H2XKBM?2

URRjI\@WMUSV 62# m “v ky- kyks
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NXk hvT2 A M/ hvT2 AA1 Qb

RX A/2 HHV i?2 ?2vTQi?2bBb i2biBM; T Q+2+m2X b MGIPKY7H2 / iQ i?
r?2MH, Bb i'm2M/ i?2 "2D2++HB QN 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 2Hy2BH, Bbi m2-r2 K R2T2 A 2°°X"°

U#VHABDb i'm2-i?22 +QM+HmMbBQM 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/VHWBb 7 HPbBWi m2V-r2 KhRv2r2 AA2 1TQ2M r2 +H3Xi

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

Ho: 24 ; BMIH,: > 24

U#V h?2 Hi2 M iBp2HTQi22bBM/B+ i2b i? i i?2 "2b2 “+22°D
HQQFBMbH7IQTH2 2pB/2M+2 iQiBFQM+HMbBBQM i? i i?2 TQTr
iBOQM K2 MKBH2b T2 ; HHQM rBi? i?2 M2r7m2B' BMDR+iBQM L
k9 X

U+MWT2 A 2 "Q2D2+HBM22M Bi Bb i+R2 2bTQM/b iQ i?2 "2b2 “+2?2

+H BKBIR ii?2 M2r bvbi2K BKT Qp2b i?2 KBH2@T2 @; HH
24V r?2MBM 7 +i?2 M2r bvbi2K Bb MQi Mv #2ii2 i? Mi?2 +m "2\

URRJ-I\@W-I\LUSV 62#'m “v ky- kyks



*? TiZN >vTQi?2bBb h2bib S ;2 3f99

U/NMVT2 AA2 Q% 2TiBM?22M Bi Bb 7+@bB22bTQM/biQi?2 "2b2 “+2?2

+QM+HM/BMi;i?2 M2r bvbi2K Bb MQi Mv #2ii2" i? Mi?2 +m~

i2K U 24V r?2MBM 7 +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?2Mi?2 MmHH ?2vTQi22mBHWERG i'm2 b M

U Vit KTH2 6Q " i?2 KBH2b@T2 @; HHQM " iBM; ?2vTQi?2bBb i2|
BH, : 24X amTTQb2i?2 MmHH ?2vTQi?2bBIHBbvi?mBib- M

=24 X h?2H2p2HQ7bB;MB}+ M+2 Bh D22HR@# #BHBiv Q7

r?2M =24 X

U#V h?2 :"22F bvK#QHHT? V Bb mb2/iQ /2MQi2 i?2 H2p2H Q7 b
M/ +QKKQM +?QB¥2b/XQ8 M/ yXyR

U+V AM T i®iBF2 bQM "2bTQMDbB#H2 7Q  i?2 ?2vTQi?2bBb i2bib
bB;MB}+ M+2X "v-hiZHRF2BMQM@BMi QHHBM: i?2 TQ@# #BHBIiv
K FBM; hvT2 A 2 °Q X

U/V A7i?22+QbiQ7K FBM; RBT2 ARORQRI BR?BK2YWH UH ;2" V
p Hm2b QZ T 272 "2/X

8X1?2 bB;:MB}+ M+2 i2bHIB+ iBQMb Q7 ?2vTQi?2bBb i2biBM; i? i QM
i?2 hvT2 A 2°°Q" “2pBHWRY+ M+2Xi2bib

eX Hi?Qm;:? KQbi TTHB+ iBQMb Q7 ?2vTQi?2bBb i2biBM; +QMi QH
BM: hvT2 A2 °Q - i?2v /Q MQi Hr vb +QMi"QH 7Q" i?2 T Q# ;
hvT2 AA 2°XQ°

UV >2M+2- B7 r2 /2+BHR-iQ +HMMQi /2i2 KBIMVW20ML/2Mi
rz + M #2 rBi? i? i /12+BbBQMX "Zvivimb2 Q@NhBQ+B i2/
rBi? K FBM; hvT2 AA2 "Q r?2M +QM/m+iBM; bB;MB}+ M+2
mbm HHv 2+QKK2M/i? ir2 mb2itZ2MmQizE204+BMbi2 /
Q7 06 ++AHRLiXO

U#V IbBM; i?2bi i2K2Mi &p@ MQiB2D 222 2+QKK2NME i rBPQM iQ

#Qi? Dm/;K2Mi M/ X+ RIz2+i- #v MQi /B 2HjHV?2++2TiBM;

bi iBbiB+BMB/b i?2 "RFK FBM; hvT2 AA2 QX

URRjI\@WMUSV 62#'m “v ky- kyks



*? TiZN >vTQi?2bBb h2bib S ;2 Nf99

U+V gq?2M2p2 i?22 T Q# #BHBiv Q7 K FBM; hvT2 AA2 "Q ? b
M/ +QMi"QHH2/-r2 rBHH MQi K & 2?26 2ME MM +? + b2b-
QMHV irQ +QM+HmMbBQ M) VMXT QBEHPBHM2, 2D Pgi X

U/V Hi?Qm;? +QMi'QHHBM; 7Q" hvT2AA 2 MO iBAMRKEQI?2bBb
Bi + M #2 /QM2X AM a2+iBQMb NXd M/ NX3 r2 rBHH BHHTr
/212 KBMBM; M/ +QMi QHHBM; i?72 T Q# #BHBiv Q7 K FBM;
T°QT2 +QMi'QHb ? p2 #22M 2bi #HBHB2IM Q2I?@M 2?2 2Q -

6 ++HEd +QM+HmMbBQM + M #2 TT QT B i2X

"iERE B IRAARE
H,is true ERBERR —

BERE
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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

GQr2 h BH h2bi ITT2 h BH h2bi
Ho : 0 Ho : 0

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

HQr2 i BH ?vTQi?ZbBb i2bi

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 : 3 H,: < 3

BX A7 i?2 b KTH2 / i BMHB+ MM Dii#2 2D2MQ/ +iBQM
b?QmH/ #2 i F2M : BMbi >BHHIQTX

BBX A7 1?22 b KTH2 /| H,BMKB#2i22D2-H2/ < 3- Bb i"m2X

+QM+HMbBQWM O THHBW ; +? ;2 Q7 H #2H pBQH iBQM ;

SBHHIQT rQmH/ #2 DmbiB}2/X

BBBX amTTQb2n=B86<T HBbQ7 +Qz22 Bb b2H2+i2/ M/i?2 b KT
X _Bb+QKTmi2/ b M 2biBK i2 Q7 i?2 TQXmA7 iBQM K2 M
P HM2 Q7 i?2 b KIBRK2bM i? MTQMM/b-i?22b KTH2 “2bmHi
(BHH bi/Om#QM i?2 MmMHH ?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 #V2D2+HBM:;r?2Mo Bbi m2 b2Mn HBXv
BBX A7402iQ7K FBM; hvT2 A2B Q UBWQi ?8B ;20K HH
UH ;2 V p BI?Q@MH/ #2 +?7Qb2M 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 7TQHHQrBM; bi i2K2Mi, 6A7 1?2 +QKT Mv Bb K22iBI
B}+ iBQMb3i- A/Q MQir MiiQi F2 +iBQM ; BMbi i?2KX
KrBHHBM; iQ BbF RW +? M+2 Q7 K FBM; bm+? M 2 Q"
iQ O6b bi i2K2Mi-r2 b2ii?2 H2p2H Q7 bB;MB}+ M+2 7Q " i?:
=001 X
BpX h?mb-r2 Kmbi/2bB;Mi?2?2vTQi?2bBbi2bibQi? ii?2 T C
hvT2 A2 "0?2M=3 B@O1X

jX "v/2p2HQTBM;i?2 MmHH?MT CH P2 0MMiBlpR2+B7VvBM2 128 Q7
bB:MB}+ M®2i?2i2bi-r2+ “~"vQmii?2} biirQbi2Tbh "2[mB 2/ Bl
2p2°v 2vTQi?2bBb i2biX g2 2 MQr "2 /viQ T2 ' 7Q 'K i?2 i?B /b
i2biBM;+QHH2+i i?2 b/KTHM/ +QKTmi2 i?2 p Hm2 Q7 r? i Bb + H
i2bi bi iBbXB+

h2bi bi iBbiB+

RX1t KTH2 6Q i?2>BHHIQT *Qz22bim/v- T 2pBQmb 6h*i2bibb?Qr
bi M/ */ /2pB iBQM + M #Z MbmKBI? p Hm2ZQI8X h?2b2
i2bib HbQ b?Qr i? i i?2 TQTmH iBQM Q7 }HHBM; r2B;?ib + M #
MO 'K HBbi'B#miBQMX

kX h?2 b KTHBM; /Blxi B#mMBRMEBbi 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=3VX h?22bi M/ “/2BIQ:Bp2M#v /Pr=018"36=003 X
h?2 b KTHBM: /Bbi'B#miBQM Q7

z= ~ O:Xo-o:f 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 HmM2Q7%1L @d= «3v K2 Mbi? ii?2 pxBo2QI2 Ui? 22V bi M/ */
2 Q #2HQr i?2 ?2vTQi?2bBx2/p Hm2 Q7 i?2 K2 MX

8X h?2 HQr2 i BH <300Bb0:0013 X >2M+2-i?2 T Q# #BHBiv Q7 Q#i
PpHM2 @7iBb i?°22 Q  KQ 2 bi M#2HOIQ?b K2BM yXyyRjX

eX h?2 T Q# #BHBiv Q7 Q#x BMiEBW:j @ W2 M/ /2 °Q b #2HQr
2vTQi?2bBx2/ TQTmMH=IBOM KD® yXyyRjX am+@ MRbmoHi B b
B7i?2 MmHH ?2vTQi?2bBb Bb i"m2X

dX 6Q  ?vTQi?2bBb i2bib #Qmi TQTRMQBWQM K2- 2B R?i22 bi M
/ IMQ'K H' M/QK pz' B #H2i2bi bi iBbi®@+#2i2 ' KBM2 x22i?2"
[2pB i2b 7 PR ?vTQi?2bBx2/ RNH@WE;Q7Q DmbiB7v "2D2+iBM; i7
2vTQi?2bBbX

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

27 PR

NX h?2 F2v [m2biBQM 7Q° HOOX HKBHK2LiBB2 i2bi bi #BbiB +
#27Q°2 r2 +?2QQbRARI \ hrQ TT Q +?22bp@MWHmMIT Q +?
M/ i?2+ BiB+ Hp MMQ +?X
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p@p Hm2 TT Q +7?

RE@Q@Qp HmP@p Hm2 Bb T Q# #BHBIiv iR2i AImMQHBI/ 22 2pB/2M+2
- BMHni T QpB/2/ #v h?RTHX

UV hP@p Hm2 Bb mb2/ iQ /2i HKBMRNTH2 #2222 +i X/

U#V bK H@p HMBM/B+ i2b i?2 p Hm2 Q7 i?2 i@binbi mBMiB+ Bb
'Bp2M i?2 bbmKTiBQMbi? X

U+VaK HH2pP@p Hm2b BMIB*2i2p B /2 M +B MHypiX

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

UV 6Q HQOr2 i BRbi- i®@p Hm2 Bb i?2 T'Q# #BHBiv Q7 Q#i BM
7Q i?2 i2bi bi iBWBHH @ bK HH2? M i? i T'QpB/2/ #v
i?2 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/ 22 BuQ#2 #BHBIW i@ i2[m
i?72 p Hm2 Q7 i?2 i2bi bi iBbiB+X

U+V 7i2 +QKTp@BMH m?2- r2 Kmbii?2M /2+B/RK 2RH?2MBIinB;»
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  i?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!

IbBM72:92- =0:18- M =36-i?2p Hm2 Q7 i?2 i2bi bi iBbiB+
X 0 292 3
P77 01836
p@p HmP(z +267)=0:0038 X
UBB;m XNX8V/+Q "2bTQaM/B2ZE M/ p@p HMA3IBX

zZ= 2:67

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

=|

jX h7B®p HOMBAY BM/B+ i2b bK HH T Q#i#BMHBW QF KTH2 K2 M
Q¥=2:92U M/ i2bibi iBREBY Q7bK HH2 r?2M b KTHBM; 7°QK T
HiBQM rBi3 X
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9X hPBpP HM2/Q2b MQiT QpB/2Km+?2bmTTQ i 7@hiB2 MnHH ?2vTQ
2MQmM:? iQ + mb2 HHP\iD?2 DMBI2" /2T2M/b mT/@M i?2 i2biX

8X b MQi2/ T 2pBQmbHv-i?2 /B 2+iQ Q7 i?2 6h*6b i2biBM: T Q:"
001 7Q  i?2 H2p2H Q7 bB;MB}+ M+2 K2 M{BIPHIBIRIZ2 I8 iH Q" Bb
T Q# #BHBIVQF7 2D HpiBMM Bi Bb i m22[m M(Biv3) X

eX h?2 b KTH2 Q7 je +Qz22 + Mb BM i?2 >BHHIi Qi@ 22 bim/v "2
0:0038- r?B+? K2 Mb i? Ti®2 #BHQWQ#i BMBM; xpZ202aRQ Q7
H2bb r2Bb i m2 b M 2[moHB8v Kb

dX "2+ mb@ p HME38 =001 -r2 "2DMgi X h?2°27Q 2-r2 }M/
bm{+B2Mi bi iBbiB+ HQ@pBD2Mri?2 MmHH ?vUQliA2IpBB Q7?2
bB;MB}+ M+2X

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

2D HM4iBF@p Hm?2

NXlt KTH2 AM i?2 >BHHIQT p@z2 M b Q1 ¥Xyyj3 "2bmHi2/ BM i?2 "
QHo X h?2 Q#bR@mP2HmM?2 Q7 yXyyj3 K2 Mb i? HgZ QQ mvHv p2HDra 2 iQ 7
0:0038 X 6Q i?Bb "2 p@MHiIA2 Bb Hbh®R+OHH2/p2/ H2p2H Q7
bB;MB}+ M +2

RyX .Bz2 2Mi/2+BbBQMK F2 b K v2tT 2bb /Bz2 2MilQEBMBQMb +
K FBM: hvT2 A 2MOK v +?2QQKhBz2 2MiX

**BiB+ Hp Hm2 TT Q +7?

RX h?2+ BiB+ Hp Hm2Bbi?2p Hm2 Q7i?2i2bibi iBbdB+i? i +Q "2
BMi?2 HQr2 i BH QTHBM; /Bbi B@MmiBQMNbi bi iBbiB+X

kX h?2 + BiB+ Hp HmM2Bb p?@@72i?2 i2bi bi iBbiB+i? i rBHH “2bmH
"2D2+iBQM Q7 i?2 MmHH ?2vTQi?2bBbX

jX 6Q° HQr2 i BH i2bi- i?2 + BiB+ HPVHMR bZQP2RiB ' KBM@
BM; r?2i?2" i?2 p Hm2 Q7 i?2 i2ki BiHIiBRMIBHBRD2+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
bi M/ '/ MQ K/Bbi B#miBQMX h?2°27Q 2-i?2 + BiB+ Hp H

Q7 i?2 i2bi bi iBbiB+i? i +Q "2bTQMh0IiQ BIMi22Q7Qr2"
i BH Q7 bi M/ '/ MQ K H/Bbi'B#¥miBQMX

U#V UBB;m 2 NXjV g2 }M/=i?2i33 T QpB/2b MO0:02 BQI7i? 2
HQr2 i BH- +233)=0:01 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?72 >BHHIQT *Qz22 bimZv P22 BQOBIBH HL2p Hm?2
H2p2H Q7 bB;MB}+ M+2 Q7 yXyR Bb

_2DM4iB7z 233

U2V AM i?2 >BHHIQT *Qz232tMHTR2-i2bi bi iBEiB26BD
"2+ mb2= ¢267< 233 -r2+ M 232Mi/ +QM+HmM/2 i? i >SBHHIQ"
*Qz22 BhM/2 }HHB W:bX

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

_2DM4iB7z  z
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r?2°2z¢ Bb i?2 BiB+ H pCHMmiBbzi®P2Mm2i? i T'QpB/2b M "2 Q7
BMi?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 /i®2 b K2 2D2+iBQM /2+BbBQMX

KX h?2 /p Mi ;2@bi®m2 TT Q +PBpiMni22HEbmey MB}+ Mi
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
ii?2 bi i2/ X

9X g2+ Mmb2i?2b K2:2M2  H TT Q m?TQ +QBvH X2i? Mi2bi

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

P HM2 Bbi?2 T Q# #BHBiv Q7 Q#i BMBM; pbHM2:Z2Qb @2 i2bi bi
H 2 i? M? i T°'QpB/2/ #v i?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 }Mz I2:T2Q# #BHBYi2[im H iQ
i?2p Hm2 Q7 i?2 i2bi bi iBbiB+X

eXQKTmi iBQM@®7HmM2b 7Q° PM2@h BH2/ h2bib

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

_ X 0
L

U#GQr2 i BHIRBM: i?2 bi M/ */ MQ'K H /Bbi'B#miBQM- +QKTmi
#BHBivziBh H2bb i? M Q 2[rh?R2 pQHM2 Q7 i?2 i2bi bi iBbiB+ U
BMi?21Qr2i BHVX

U+M T2 i BHIBBM;i?2bi M/ "/ MQ 'K H/Bbi'B#miBQM- +QKTmi2
Bivi?ziBb:'2 i2°i? M Q" 2[mi?Ri@HmM2 Q7 i?2i2bi bi iBbiB+ U
BMi?ZnTT2i BHVX
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hrQ@i BH2/ h2bi

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

Ho: = o Ha: 6 o

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

Ho: =295, H,: 6295

U#V A7 i?2b KIBDPKB:MB}+ MiHWHRKN8 Vv "/th@ MB}+ MiHvV ; 2 |
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 "2D2v@2/+ M/QGBIHH #2 i F2M iQ /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 Hm2207X h?mb- rBi? b KTH250Bx22Q7
bi M/ /2 "QBO7

12
= —=p—=1:7
R

U2V "2+ mb2 i?72 b KTH2 bBx2+tBMiHH ;RBKBZ i? MBI Q@b mb

iQ +QM+HM/2 i? i i?72 b KTHBM; #BWi#AB#MTBQMIQ 72/ #v
MQ K H /Bbi'BXmiBQM

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

T
o
1
[}
b=l
h
L]

iX amTTQDb2 i? i b KTH2 Q7 8y ;QH7 # HHb Bb b2H2+i2/ M/ i? i

Xx=2976 v /bX h?Bb b KTH2 K2 M T ' QpB/2b bmTTQ i 7Q  i?2 +QN
TQTmH iBQM K2 MBbH ";27i? MKN&v 2R APRIABL P HM2ANQ7
KN8 iQ + mb2 mbHQi 2@22wXy8 H2p2H Q7 bB;MB}+ M+2\

p@p Hm2 TT Q +7?

RX U 2+ H@Y i#@2 Bb

T Q# #BHBiv mb2/iQ /2i2 ' KBM2 r?2i?22" i?
b?QmH/ #2 "2D2+i2/X

kX 6Q° irQ@i BH2/i2bi-p Hm2b QFM 2Bi2ki TiEEER+2pB/2M +2
- BMbii?2 MmHH ?2vTQi?2bBbX
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X 6Q° irQ@i BH2p@bpiHmM22Bb i?2 T Q# #BHBiv Q7 Q#i BMBM;

i2bi bi iBbiIBMMHBF2IQV KQ 2 mMMHBF2H? i?TMQpPB/2/ #v i?2
b KTH2X

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

U VYQKTmi2i?2p Hm2 Q7 i?2R 6DbiiBRNEXiINB+ b2-i?22 i2bibi iBbiB
zBb bi M/ /MQ'K H > M/QK p "B #H2X |IbB¥M=2D[rB-iBQM UN X
i?2 p Hm2 Q7 i?2 i2bi bi iBbiB+ Bb

X o _ 2976 295

/" n 12/'%

U#YQKTmi2pi@d MmeBM/ i?2 T'Q# #BHBiv Q7 Q#i BMBM; p Hm:
bi iBbiBi+H2 bi b mMMHBEDB vV Xob*H2 "Hv p HmM2b5Q 7
2 i H2 bi b mMMHBF2HVX

zZ= 1:53

U+V "mi- #2+ mb2 iPB BB HIi2bi- p Hm2Zb QF53 "2 HDbQ
i H2 bi b mMHBF2Hv bi?2p Hm2 Q7 i?2 i2bi bi iBbiB+ T Qp

U/V UBB;m 2 NX8V i@ pr ®I@RzB H2/53) + P(z 153) X

U2V "2+ mb2i?2 MQ K H +m pBbiUsSKIOREB +-X h?mb- i?2
mTT2 i BHP(2 B38)= _ 1:.0000-0:9370 = 00630 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

pP@p HmM2(0.0630)=01260 X
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U;V qBi? H2p2H Q7 bBsBI@E-+ M+2 Qi "Hp2+#2+ mb2 i?2
p@p Hm®E0> 0:05 X "2+ mb2i?2 MmHH ?vTQi?2bBb Bb MQi °
+iBQM rBHH #2 i F2M iQ /Dmbii?2 J t6HB;?2i K Mm7 +im BM

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

UV *QKTmi2 i?2p Hm2 Q7 i?2 i2bi bi iBbiB+ mbBM; 2[m iBQM U

U#V A7 i?2 p Hm2 Q7 i?2 i2bi biniiBbd Bi+ BB iPi2 i?2 T Q# @
#BHBiwiBbi: 2 i2°i? M Q  2[mi22i@HM2 Q7 i?2i2bibi iBbiB+ L
mTT2 i BH "2 VX

U+V A7 i?2 p Hm2 Q7 i?2 i2bi bHIBRiIBi+BEHQKMmM22 i?2 T Q#@
#BHBivziBhH H2bb i? M Q 2[?® pOHmM2 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 BM 2 +? i BH +Q "2bTQM/BM; iQ i?2=9 ®&iB=+0k2p HX2b 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?2i2bi b 98 biBW 722,:=1:96 X
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X h?2irQ@i BH2/ "2D2+iBQM mH2 Bb

_2DMyiBZ 1:96 Q  B7196

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/ Hi2HMWHBp¥ RvTQi?2b2b U
ai2T kX aT2+B7vi?2 H2p2H Q7\Wb8;MB}+ M+2 U

ai2T jX *QHH2+1 1?2 b KEHZ k)i Ux,g V M/ +QKTmi2i?2p Hm2 Q7
i?72 i2bi bi iBDiB+ & VX

p@p Hm2 TT Q +7?

ai2T 9X Ib2i?2p HmM2 Q7 i?2 i2bi bi iP@BHM2XQKTmMI2 i?2
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ai2T 8X _BPBFii?@p Hm2 X
ai2T eX AMi2 ThH2iiPRiB+ H +Q VBM hPRBQMi2ti Q7 i?2 TTHB+ iBQ!
**BiB+ Ho Hm2 TT'Q +?

ai2T 9X b /2i2 ' KBM2 i?2 + BiB+ HQO Hpm2 VvV 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- b3KTHBDbBR{GQZ 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?22 TQTmHMQGBIQMBBbi"B#mi2/- i?2 ?2vTQi?2bBb i2biBM;
Im 20?2 ir2 /2b+ B#2/+Bb M/ + M #2 mb2/ 7Q° Mv b KTH2 bBx2

U+V A7 i?22TQTmH iBQMBb MQi MQ K HHVJ Rb?HBW i R KRB |
b KTH2 bB¥20K HH bRM #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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jiX *QMbi m¥0®M ;)W +QM}/2M+2BMi2'p H7Q i?2 T@AMHVIBQM K2
Q7 i?2 +QM}/2M+2 BMi2 prighi H2MEMiiZZMTQTmH iBQM K2 M M/
100 W Q7 i?2 +QM}/2M+2 BMi2 prBBE2WQT 22 @ Tm @
H iBQM 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 mHIBM)W +QM}/2M+2 BMi2 p HHMI?2M2p2BM;
i?2 BMi2'p H/Q2b M@brQMBBM 2Qi+QM/m+iBM)@i BH?2/
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 A7 i?2 +QM}/2M+2BMi2 p H+QMi BMp i22 QWIQii ?2DBx2/ p +
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-?Qr2p2 - "2[mB 2bQM2/@pBHAR/THKZMI/QKI+2 BMi2
reB+? "2° "2Hvmb2/ 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,

g2 b KTH2d =50 QH7 # HHb M/ 7QmM/ b KTH2 K2 M /Bb
x=2976 v /bX _2+ HHi? ii?2TQTmH iBQMbi=Mp //2pB iB

8

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

X Zo:ostFﬁ

12
2076  1:96p—
50
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?2 2vTQi?2bBb i2biBM: +QM+HMbBQM Bgb: i? i 1?2 M
=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 i2MJ74?22 b KTH2 bi M/ */
/2pB iBOM Bb mb2/ b M 2biBK i2 Q7
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kX U 2+ HHV 6IQP2 + b2-i?2 b KTHBM; /Bbi'B#miBQM Q7 i?2 i2t

bi M/ / MO K/Bbi'B#miBQMXMMFM®@2M + b2- 2Qr2p2 -i?2 b KT}
/Bbi’B#miBQM Q7 i?2 i2bi bi itB/BiBi+ FQHE®NF iIPDHB;?iHV KQ 2

P B #BHBiv #2+ mb2 i?2 b KTH2 Bb mb2/iQ /2W2KQT 2biBK i2b

jXh2biai iBbiB+7Q >vTQi?2bBb h2bib #Qmi SQWMRMQBMM J2 M,
i?72 i2bi bi iBbiBABDIBB#miBW IBi22b Q7 7 22/QK,
X 0

= 9:2
t= P (9:2)

9X hP2Bbi"B#miBQM Bb # b2/ QM M bbmoKTiBQ WK 2B +?
r2 "2b KTHBM; M® K HBbi'B#miBQMX >Qr2p2 - "2b2 “+? b?Qrb
bbmKTiBQM + M #2 "2H t2/ +QMbB/2 #HV H22M 2 G TH2 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

Ho: 7, Hy: > 7

U+V |b20:05- rBiX?=7:25- ¢=7-s=1:.052- MiA=60- 1?2 p Hm2 Q7 i?2
i2bi bi iBbiB+,
X 0 725 7

t= —p—= ——"—"p—=1:84
s/' n 1:052/° 60
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U/V h?2 b KTHBM; /Bbi? B#miB-@d Q7590 /2:°22b Q7 7°22/QKX
"2+ mb2i?2i2bi Bb M mTTA@ipBHMRBILIBLY -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+%2:84Bb #2ir22RKedR M/ kXyWwR p Hm2b BM i?2 06
"2 BMITT2 h BHO Qrbp@miHmM2ZEmbi#2 HXllgi? M
M/ ;72 127 i? WKyksX
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?°Qr b?2QmH/ #2 +H bbB}2/ b bmT2'BQ b2 pB+2 BT

U7V UlbBM; btG7iB84 IVQpB/2b i?2 mf@p HmB2YyRY|897Q"
i?72>2 1?2 Qr B 'TQ i?vTQi?2bB0352b0X5qB-i?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, 22hQET7:622/ XK Bb

U?V h?2 2D2+iBQM "mH2 mbBM: i?2 + BiBHHtF HEVZXTT Q +? B
"2+ mb@=1:84> 1671 -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,

Ho: =40; H,: 640

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 B7 i?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|
x Mk 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 mbPBOT7 BEMiBRIM1=24 /2;°22b Q7
7°22/QKrb TT QT B i2X

U;V IbBM; 2[m iBOQMUNXNKkYIBIAZ=11:79- Md=25-i?2 p Hm?2
Q71?2 i2bi bi iBbiB+ Bb
X 374 40
BTt i
U?V h?@Bbi B#miBQM i #H2 QMHu Qv ZBoMb "2 @ tnBB B p B2@
#MIiBQMbBREK?2i ' B+?Qr2p2 -i?2 mTT2 itBH:102 Bbi?2
b K2 bi?2 HQr2 i BH= s2:10i 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 g2 b22572:10 Bb #2ir22M38d M/ RXjRE3QK i?2 6 2 BM
ITT2 h BHO "Qr-r2b22i? ii?2 "2 BMI3220MBIBIr22irBHM i
yXky M/ yXRy

UFV q?2M r2 /Qm#H2 i?2b2 KQmMip@ p2Hm22 KMmbi%2 #2ir22M
yX9y M/ yXkyX gqBi? H2p2H Q7 bB;MBP5-M2 MQT
FMQr i? ip@p Hm2 Bb ;2 R hi?Z2MHQR2MMQi #2 “2D2+i2/X
am{+B2Mi 2pB/2M+2 Bb MQi p BH #H2iQ +QM+HmM/2i? i >QH
T Q/m+iBQM TH M 7Q  i?2 +QKBM; b2 bQMX

UHV UaQ7irp@Yy M2 Q#i BRMREBY qBi? H2p2H Q7 bB;MB}+ M+
=0:05- r2 + MMQiH2 B2 +inag2> 0:05X

UKV qBR?0:05 M/i22Bbi B#miBQM rBi? k9 /2; 22th, Q. 7 226Q K-
M/ tos0.005 = 2:064 21?2+ BiB+ Hp Hm2b 7Q i?2irQ@i BH2/ i
D2+iBQM "mH2 mbBM; i?2 i2bi bi iBbiB+ Bb

_2DXM4iBt7 2064 Q B72064 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+EaBQM 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 /Bbi'B#miBQM Q7 i?2#2BMith KTH2/ 7" QK MTiP2bXx2

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,

HQr2 i BH i2bi MTT2 i BH i2bi irQ@i BH2/i2bi
Ho:p o Ho:p po Ho:p= po
Ha:p<po Ha:p>po Ha:p6 po

kX >vTQi?2bBb i2bib #Qmi TQTmH iBQM T Q/MBQ2ABQM2 2 # b2/
#2ir22M i?2 b KTH2 TIQTQIIBQYM?vTQi?2bBx2/ TQTmH iBQM T Q
Po X

jX h?2h KTHBM: /Bbi B iPQM QBMi 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 g?2M i?2 MmHH ?2vTQi?2bBb Bb i'm2 b M 2[m2HBiMbiP222tT2+i
2vTQi?2bBXxP/PiMmBIE{(p)=p, X h?2 bi M/ */ 2p°Bb @P2M #v
I

Pt o)
n

p

8X U_2+ HH-*? Ti2 dV rxp B/ i? MBA(lep) 5 -i?2b KTHBM;
/IBbi"B#miBOM ®Z TT QtBK i2M#V K HBbi'B#miBQMX IM/2" i?2b:
+QM/BiBQMb- r?B+? mbm HHv TTHv BM T +iB+2-i?2 [m MiBiv

z= PP (9:3)
p

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? =" @ pyin -i?2bi M/ T/ MQ'K H ' M/RRIpi?R b3
bi iBbiB+ mb2/iQ +QM/m+i 2vTQi?2bBb i2bib #Qmi TQTmH iBC

P Po

Po(1 po)
n

Z=

dX1t KTH2 USBM2 * 22F ;QH7 +Qm b2 2t KTH2VX Pp2 i?2 T biv2
i SBM2 * 22F r2 2 rQK2MX AM M 2zQ iiQ BM+'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 mTH,2p+ BH i2BbrBi?P Q@
T°Bi2,

Ho:p 020 H,:p>0:20

U#VHA7+ M #2 “2D2+i2/- i?2 i2bi "2bmHib rBHH ;Bp2 bi iBbiB+
+QM+HmMbBQM i? ii?2 T'QTQ iBQM Q7 rQK2M ;QH72 b BM+":
rb#2M2}+B HX
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U+V h?2 +Qm b2 K M ;2  bT2+B}2/i? i H2p28t007 BR; MB}+ M+
mb2/ BM + “*vBM; Qmi i?Bb ?2vTQi?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

p= 12 =0:25

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

_ P Po 0:25 0:20 _ 0.05
Z= g = ¢ = = —
Po(L_po) 0200 0200  0:02
n 400

2:50:

U2N?DP@p Hm2 TXT Q +7?

BX lpZ@p Hm2Bb i?2 T Q#B#HBHBi217?2i M Q 2[#P:B0i QX
P(z 250)=0:9938 -i?@2@p HmM2 7Q" i?2 SBM210022-F:9238i-Bin06:

BBX U6B:m 2 NXdV 2+ HHi? ii?2+Qm b2K M :2  bT2+B}2/
Q7 =0:05X p@p Hm@BE2< 0:05 ;Bp2b bm{+B2Mi bi iBbiB+
2pB/2M+2 i@y 2i022iyXy8 H2p2H Q7 bB:MB}+ M+2X

BBBX h?2 i2bi T'QpB/2b bi iBbiB+ HbmTTQ i 7Q  i?2 +QM+
T QKQiBQM 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# #BHBiw4BbX B#miBQM
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h?mb- i?2 "2D2+iBQM mH2 mbBM; i?2 + BiB+Hd B7/Hm2 TT
z 1645 X "2+ mb22:50> 1645 -Ho Bb "2D2+i2/X

U;V hy@p Hm2 TT Q +? T QpB/2b KQ 2BMy G8o@B-QMX gBi?
MmMHH ?vTQi?2bBbrQmH/ #2 2D2+i2/7Q;" 2M\HRPAIH® 7 bB; M
2[m HiQ yX¥Yyek

amKK v

RX h?2T°Q+2/m 2mb2/iQ +QM/m+i ?2vTQi?2bBIBI@K T#QMd iBQM
BbbBKBH “iQi?2T Q+2/m 2mb2/iQ +QM/m+T Q2vi¥ @ ii 2 BXKi2 b

kX Hi?Qm:? r2 QMHv BHHmbi  i2/ ?2QriQ +QM/m+i ?vTQi?2bBb i:
T°QTQ iIBQM 7Q° M mTT2 i BHi2bi- bBKBH ~TOQ*2/mB}2b + M #:
M/ irQ@i BH2/ ®¥bib

jX Uh #H2 NX9V DbmKK v Q7 i?2 ?2vTQi?2bBb i2bib #Qmi TQTm}t
bbmK2 hp i5 Mh(lep) 5c i?mb i22Q K HI"Q# #BHBiv /Bbi ' B#miBQ
+ 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+ iBdBVMMB}2 #WRMNLBH2D2/ 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?2hvT2AA2 "Q X h?2mb-r2 " 2+QKK2MJI2/ P2 BQM+HMbBQM

TI?2 0? N ++HED #2+ mb2i?2 H ii2 TmBbmd7 K FBM; i?2
hvT2 AA 2 "Q  Q7Hy+r?2ZIMBBM Bb 7 Hb2X

j X qBi?i?2+QM+HmMbBQHN-&/ P RRIi iBDIBH H2pB/2M+R\BHGQRMbBHB

M/ Bb mbm HHv M BMIBHbiTBQM iQ2+BbBQWMKIBHIBMN?2" 2@
b2 “+? M/ i2biBM: + M #2 mM/2 i F2MX

9X A7 i?22Tm ' TQb2 Q7 ?2vTQK ZkBh 22BibBDAM, Bb i'm2 M/

/Bz2 2Mi /2+BRR@MBbD 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
i?72 +QM+HmbIBQXM 72?BbibBim iBQM Q++m b- bi iBbiB+B Mb ;2M
+QMi'QHHBM; i?2 T Q# #BHBTVQAK 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?20 Bk 2 BEQTI 2342 +i 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:M bT2+B}+ iBQMb "2[mB 2 # ii2 B2b 7 QK
K2 M mb27mH HB72 Q7 iH2 bi Rky 2Qm bX hQ 2p Hm i2i?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

Ho: 120 H,: < 120

BXHABb 2D2+i2/-1?2 Hi2 M iBp2 ?2vTQi?2bBb Bb +QM+Hm,
+QM+HMbBQM BM/B+ i2bi? ii?2 TT2Q A2 bRIBT@ Bb iQ
K2MiiQ i?72 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 ++2Tii?2b?BTK2Mi b #2BM; Q7 b iBb7 +iQ v [m HBiv.

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/ +iBQMHFEW Q¥HN@r2 /Q N
2/;2 Q7 i?2 T Q# #BHBiv RWTK EBM: TBHH #2 ?22HT7mHX

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
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U VHyBDb 2D2+i2/-i?2/2+BbBRIMTIBREF2BDK2MiiQi?2bmTTHB
#2+ mb2 i?2 K2 M?2Qm b Q7 mb27mHHB72 "2 H2bb i? Mi?2 |

U#VHABD MQi "2D2+i2/- i?2 /2+BbBOM iPRH ZBTR2MiX

kX amTTQb2 H2p2H Q7 Hp®BOBBP2 Mb2I7iBbiBFBMRriM2 b2,

s= X o0_X 120
PR T PR

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

_2DMHyiBZ 1:645

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 b X

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

x 120
zZ= P Zoos = 1:645
12/" 36 0:05

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

12
x 120 1:645 pﬁ =116:71

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+BlgBQMAGX ++2Ti
U#V >2M+2- iQ +QKTmi2 i?2 T'Q# #BHBiv Q7 K FBM; hvT2 AA
p HmM2 QH2bb i? M Rky RQm" b

U+V 6Q 2t KTH2- bmTTQb2 i?2 b?BTK2Mi Bb +QMbB/2 2/ iQ #?2
# ii2°B2b ? p2 K2 MHB?D®@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" \

P(x 11671) r?2M=112

U2V UBB;m 2 NX3V i?2 b KTH8M:2NBhHh?BKhidERXQNh?2
b? /2/ "2 BMi?2mTT2 i BH;Bp2bi?2T Q# MBHBIXQ7 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 |
X _ 11671 112
/'Sﬁ 12/° 36

U;V h?2T Q# #BHBivQ7 K FBM; RKUI2BA 2= PQ, r2:280=0:0091 X

zZ= 2:36

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

URRjI\@\kMUSV 62#'m “v ky- kyks



*? TiZN >vTQi?2bBb h2bib S ;2j3f99

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 q?2M i?2i'm2 TQTmHBbHBQM K2 iKY U7 ~ #¥2HMmMHH ?vTQi?2bBb
p HM2 ©720- i?2 T Q# #BHAEEV?BbHQIVi r2 rBHH K F2 hvT2 AA
2 0" X

RRX 6Q° Mv T 'iB+mH i72 Hm@22QiBh c i? i Bb- i?2 T'Q# #BHBiv Q
+Q  2+iHvV "PP2+BBNR:KBMmb 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/b DP2i 282 PHIF B B by Q7% 2
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U#V h?22B:2iQ7i?2TQr2 +m 'p2 i MBENM/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 ?2vTQi?2b2bX
U#V b2 i?2 H2p2H Q7 b\B/; MPR}+ BIiB2* Hp Hm2 TT Q +?iQ /2i2 K
+ BiB+ Hp HM2 2M/2IPIBQM7TH22 i2biX

U+V |b2 i?2 2D2+iBQM "mH2 iQ bQHPR KON 2222p@M2 @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?2 p Hm2b Q7 i?2 b
iQ i?72 ++2Ti WMAX2HP2b2 p HM2b /22 T2V +2 "2 70O M
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 A2 °Q  7Q i?2 i2biX "\ +QM\i2 @ HBMm b22
+ M HbQ +QMi"QH i?2 T Q# #BHB AV KXZBM;
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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

Ho : 00 Hai < o

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 —~—

Ko
Sampling distribution
of X when

Hy is false and pa < g

Note: @3

“Vn

9X 6Q° HQr2 i BHi2bi-i?2 + BiB+ Hp Hm2 Q7 +22 iXbAMi iBbiB+
i?72mTT2 T M2H Q7 i?2 },m 2 i?2 p2kiBA BObHBM2Q 2bTQM/BM;
p Hm2 Q7 X

8X A7r2 HD22KM c-i?2T Q# #BHBivQ7 hvT2ARX QcjrHpHH=#2 X

eX qRi?2T 2b2MiBMHM2 +Q "2bTQM/BM;B® iM21 2T ©7i BH
Q7 i?2bi M/ */ MQ K H /Bbi ' B#nuiBi@BIM[d *QKJTHHDrBM:; 7Q KmH

c= 0 V4 —
P
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*7? TiZN >vTQi?2bBb h2bib S ;2 9Rf9!

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 yBi2 X h?2 b? /2/ "2;:BQM b2Qe
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= at z |97ﬁ (9:6)

NX LQrr? ir2r MiiQ /Q BbiQ b2KDQ iD iHM2M ©ZD Py i
M/ ++2Aj -i?2T Q# #BHBivQ7 hvI2A 2 "Q Bb2[m HiQi?2-
 M/i?2T°Q# #BHBivQ7 hvT2AA2 'Q Bb2[m HXQi?2 +?Ql
h?2°27Q°2- #Qi? 2[m iBQMb UNX8V M/ UNXeV Kapbi T°QpB/2 i??2

z p— +27z p—
0 n a n

o
®
1

ZRPetzRy

(z +z)
0 a - n
P o (2+2)

(0 a)

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

(z +2)°2

(0 o7 &1

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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*? TiZN >vTQi?2bBb h2bib S ;2 9kf9¢

LQi2, AM irQ@i BH2/?vTQi?2bBbzi2bi-" 2B B UNBXIt\KrBi?

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 biRky?2Qm b 7Q i?2 # ii2 ' B2¢: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/ hvT2

BXVT2 A 2°°Q bi,iBK2®I K2 M HB72 Q7 i?2 # ii2 B2b BM i?2
Bb=120- A K rBHHBM; iQ="BU5FT ')# #BHBiv Q7 "2D2+iBM;
b?BTK2MiX

BEAXT2 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 Q1
bi i2K2Mib #Qmii?2 HHQr #H2 T'Q# #BHBiB2b Q7 #Qi? 2

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

U+V AM i?2 2t KIH®- M/ =010 X

IbBM; i?2 bi M/ '/ MQ @

K HT Q# #BHBiv /Bbi B#miBQIW452 ?2M/R27,,,=1:28 X
6°QKi?2bi i2K2Mib #Qmii?22 " Q T Q# #BHBMB2b-r2 MQi2
M/ ,=115 X 6BM HHv-i?2 TQTmH iBQM bi M/ / /2pB iBQN
FMQrM i=12 X

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

2 2 . . 2 2
L. (z+z) _ (1645 + 128P(12P o

(o0 a)? (120 115%
_QmM/BM; mT-r2 "2+QKK2M/ b KTH2 bBx2 Q7 8yX

U2V "2+ mb2 #Qi?i?2hvT2A M/hvT2AA2 Q AQ0Q# &BHBiB2b ?
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 MBM{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;::2bib it QM2 bRIQ mE-H MK +2-C
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?72 T°Q# #BHBiv Q7H/ FBMA 2°XQ"°
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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
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NX388- 8N
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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+mbbi?2 bi iBbiB8Ni BM7R2 2MBBMW2BvTQi?2bBbV2bib
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

RX , U,V /2MQi2i?2K2 MQ7TQTmH iBQM R UkV-r2rBHH 7Q+mb
i?72 /Bz2 2M+2 #2ir22M i22 K2 Xb,

kX bBKTH2 > M/QK bnKBHH2 QiTMBib 7°QK TQTmH iBQM R UkVX I
b KTH2b-i F2M b2T " i2Hv M/ BM/2T2M/2MBWIV2 T2M 2221 "2/ iQ
bBKTH2 > M/QK b KTH2bX

jiX bbmK2 i?2irQ TQTmH iBQM bi M/ "M/2pB #BRQMB- bbmK2/
FMQrM T BQ +QHH2+iBM; i?2 b KTH2bX

9X Zm2biBQM, ?QriQr QKIIMN®7 2  MY/2p2HQBM 2 p H 2biBK i2
Q7 0?2 /Bz2 2M+2 #2ir22M i?2 irQ TQTmMmHiIB QN KB QIrtMne 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; i2 k2 Bz2BRM+2 #2ir
Q7 i?2 +mbiQK2' b r?Q b?QT iaRd%6a3hH@5ab X U

jX G2i mb /2}M2 TQTmH iBQM R b HH +mbeQK22b@2@ihv2QT 4 i?2
M/ TQTmH iBQM Kk b HH +mbiQK2bbmi2®Q b AQ HXG i2 2

UV , ,K2MQ7TQTmH iBQM R UBX2X-i?2K2 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?2 bm#m # M biQ 2V
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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMD rBjPkikrQ SQTm!

9X h?2 /Bz2 2M+2 #2ir22M i?2 irQ TQTmeH,iBX M & 22 MilB 1B b2
1* 2- 12 rBHH b2H2+i bBKTH2 ° M/QK+HmKTRR2QY 7°QK TQTm®@
HiBQM R M/ bBKTH2  M/@K b+KDPHQRKR7b 7°QK TQTmH iBQM k:

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

UVyx, ,bKTH2K2 M ;27Q i?2bBKTH2n, BMM2b@TBi2 ®mMb @
iQK2'b

U#Vx, , b KTH2K2 M ;2 7Q  i?2 bBKTH2n, KlmGk b# KN H 2 R@
iQK2'b

eX h?2 TQBMi 2biBK iQ  Q7i?2/Bz2 2W@2 w i iB2Mi B iiAB
IBz2 2M+2 #2ir22MH 2RTiFQ K2 XIb

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

Moo= X1 X (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? ilQ " bi M/ */ 2°°Q  i? i /2b+pBH2bRIQ2
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,
S

2 2
= 1y 2 (10:2)

X X
1 2 nl n2

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

RRX A7 #Qi? TQTmH iB/Q@Mk R/B2i B#miBQM- Q  B7 i?2 b KTH2 bE
H “;22MQm;? i?+42i@2 H HBKBi i2M)#H2b mb iQ +QM+HmM/2 i? i |
b KTHBM: /Bbi BEMMKQMIMF2 TT QtBK i2/ #v MQ K H /Bbi B#n
i?2b KTHBM; /BbixB#miBOM QEQ K HBbi'B#miBQM rBi? K2 M
Bp2M #y. , X U.2MQi2K#vX, N(; 4 2 ,) 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,

(X1 Xp) J ;BM Q7 2 "Q°

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

2 2
J BMQ72°Q) ,,x, = 2z, —+-2 (10:3)
ng Ny

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

S

2 2

1 2 .
X X Z 24+ _= 10:4
(X1 2) 2 N, n, ( )

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;D, iQ /2MQi2i?2 2vTQi?2bBx2/ /Bz2MIM-+L?22122M
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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;?i@i BH2/ i2bi hrQ@i BH
Ho: 1 2 Do Ho : 1 2 Do Ho : 1 2= Do
Ha: 1 2<Dy Ha: 1 2>Dy Ha: 1 26 Dy

kX AMK Mv TTHB}EBQMbl-bBM; i?2 irQ@i BH2/i2bi b M2t 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° Hbi2Th7Q +QM/m+iBM; 2vRQp22bB b il B}? Q2
+QKTmMi2i?2p HM2Q7hii?28biBM/ IM/ i22@p HMQ /2i2 KBM?2
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;?- 22 {Bbi B#RiROM GF 2V &V K H
/IBbi'B#miBQMX

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

2= g ’2‘2) Do (10:5)

14 2
ni n2

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 K?&2 i2bi bi iBbhBEBpP2M 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/QKob KMH2H rBp? 2
/2[m i2X

kX AM + b2b r?2°2 2Bi?2° Q  #Qi? b KTH2 bBXBbi R#H2BMWiPbM 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 bITT QtBK i2Hv MXQ K H

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 hi M/M/ /2pB iBQ

> - 2 mMFMQ»XV

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

iX q?2Mr2mb2i?2b KTH2bi M/ *//2pB iBQMb-i?2BMi2 p H 2biBK
i2biBM; T°Q+2/m 2b rBHH #2@#bb 2B QMBTA2" i? Mi?22bi 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
S

i, %
X1 X)) Zp <+ -2
(X1 X2) Zp ot

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

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

M/ » IMFMQrM
S

s?  s2
(X1 X2) tp —=+ 2 (10:6)
nq no

r?2°2 Bbi?2 +QM}/2M+2 +Q2{+B2MiX

9X AM i?Bb 2tT‘2bbBQMt-/i@@i‘I’TBt#ZTIQWQiMZB—bQNBK iBQ#Wni Bi
T QpB/2b 2t+2HH2Mi 2bmHib M/ Bb 2H iBp2Hv 2 bviQ mb2X h?
+QmMi2  BM mbBM; 2tT 2bbBQM URyXeV Bh22i22KBMBM 2272 KT T
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

.87
ni n2
o = , > (107)
1 s T, 1§
ng 1 n n 1 n;

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

_ (X, x2) Do
Z= —g——
2 2
14 2
ni nz

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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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMb2BRRHK SQTm!

iXh2bi ai iBbiB+ 7Q° >vTQi?2bBb h2bih # Qhii, IMFMQrM

1= O X2 Do (10:8)
s2 + s3
T

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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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMNb;2BRRflkikQ SQTm!

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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*? TiZR,yAM72‘2M+2 #Qmi J2 Mb M/ S QTQ iBQMb;2BRPFkkQ SQTm!

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 H 2biBK iBOM M/ ?vTQi?2bBb i2biBM: T Q+2/m 2b
"2 "Q#mbiM/+ M #2 mb2/ YBH?iBp2Hv lKKHKH 2 bBx2bX

kX AM KQbi TTHB+ iBQMb-2[m HQ M2 "Hv 2[m Hb KTH2 bBx2b
bBxd,+n, 20 + M #2 2tT2+i2/iQ T QpB/2 p2'v ;QQ/ “2bmHib :
TQTmH iBQMb "2 MQi MQ K HX

jX G ;2 b KTH2 bBx2b "2 "2+QKK2M/2/ B7 i?2 /IBbi'B#miBQMb (
?B;?HvV bF2Q/+QMi BMiHBX b

9X aK HH2 b KTH2 bBx2b b?QmH/ QMHvV #2 mb2/ B7 i?2 M Hvbi E
#MiBQMb Q7 i?2 TQTmH iBQMbQiBKiIi iR bIMOQ K H

LQi2b *QKK2Mib

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

(g Dsi+(n2 1)s3
ng+n, 2

2 —
Sp—
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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMNb;2BROftkikQ SQTm!

JX h222bi bi iBbiB+ #2+QK2b

(X1, X2) Do
- 1 1
Soomtn,
M/ ? bny+n,e2 [2722b Q7 7 22/QKX ii?Bb TQBMi-i?2 +QKTmi
p@p HM2 M/ i?2BMi2 T 2i iBQM Q7 i?2 b KTH2 "2bmHib "2 B/2N\

/IBb+mbb2/ 2 "HB2 BMi?Bb b2+iBQMX

t =

9X /B{+mHiv rBi? i?Bb T°Q+2/m 2 Bb i? i i?2 bbmKTiBQM i? i i’
bi M/ “//2pB iBQMb 2 2[m H Bb mpm BHBkvIMIpmHITIQTmH iBQM
bi M/ *//2pB iBQMb ‘2 7°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\h, "2 [mBi2 /Bz2XMi

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 G2 [/2MQi2i?2TQTmH iBQMK2 M+QKTH2IiBQMiBK27Q
R M/ , /[2MQi2 i?2 TQTmH iBQM K2 M +QKTH2iBQM iBK2
K2i?Q/ kX
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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMNb;2BR8ftkikQ SQTm!

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
HiBQMK2 M+QKTH2iBQMiBK2X h?mbiyi?22MméiH 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

Ho: 1 »=0; Ha: 1 260

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
BM/2T2M/2Mi b KM/H2B Qi?2  Bb # K2i/i+QM b KTX2b

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,/FoMB2MBKTH2 ~ M/QK b KTH2 Q7 rQ F2 b Bb
1 +2rQ F2 }'bimb2b QM2 K2i?Q/ M/i?2M mb2b i?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/2W B Q7 /i p HM2p 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
bK HH2 b KTHBM? Mi®2 BM/2T2M/2Mib KTH2 /2bB;MX h?2 T
bQM Bb i? i BM K i+?2/ b KFHB /iBxBVIMI2ir22M B 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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*? TiZR,yAM72‘2M+2 #Qmi J2 Mb M/ S QTQ iBQMNb;2BR2ftkikQ SQTm!

iQi?22 M HvbBb Q7 i?2 K i+?2/ b KTH2 /2bB;M Bb iQ "2 HBx2 i7?
i?72 +QHMKM Q7 IBBz2X2M+2b-

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 G2iy 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~

Ho: 4=0; Ha: 460

dX bbmK2 i?2 TQTmHBrRQMIQZH MQ K HBbi*B#miBQMX h?Bb
bbmKTiBQM Bb M2+2bb v bQ i?ti /2K BmbiZ QAA2?vTQi?2bBb
i2biBM: M/BMi2' p H 2biBK iBQM T Q+2/m 2bX " b2/ QM i?Bb bt
i2bi bi iBbiBt+/Bbi B#miBQMIBi?2: 22b Q7 7°22/QKX

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

_d 5 ¢
- Sd/ n
(222 B s
. X 2
g= 9 .M/ sy = RGN (10:9)
n n 1

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° i?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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*?'HZFQ)AM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMNb;2BRAftkkQ SQTm!

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'QTQiBQM 7Q  T@TmH2M@E R2M/
T°QTQ iBQM 7Q  TQTmH iBQM kX

kX *QMbB/2° BM72 2M+2b #Qmi i?2 /Bz2 2M+2 #2ir22M i?2 irQ T
prep, 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+Vp, ., b KTH2T'QTQ'iBQM 7Q" bBKTH2 ' M/QK b KTH2 7°Ql
U/Vp, . b KTH2T'QTQ'iBQM 7Q" bBKTH2 ' M/QKb KTH2 7°Q}

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

Pp =P P2 (10:10)

jX h?2mb-i?2 TQBMi 2biBK iQ Q7 i?2 /BZ2RiMH 2 HAQMIDMIBQMb
Bb i?2 /IBz2 2M+2 #2522 WHPA2QTQ 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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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMNb;2BRRNHKK SQTm!

" M/QK b KTH2bX h?2 K2 M Q7 i?Bb b KTi{BM; /BW/iiB2miBQM B
bi M/ /2 "@Q*@Bb,
ai M/ °/ 1“Q‘p@7ps)2

ng no
8X A7i?2b KTH2 bBx2b 2 Hnp2 2MQuLd)? i- nop, - M/
Na(L * p2) "2 HH;'2i2°i? MQ 2[miAd® KTHBM; /Bbi'B#miBQM

prep + M#2 TT QtBK i2#V K HBbi B#miBQMX

eX qBi? i?2 b KTHBM; /BhtpB#RTliBMBKQIR/ #v MQ K H /Bbi B#miE
r2rQmH/ HBF24Q mh2 b i?2 K “;BM Q7 2°°Q"X

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 2biBK iM/i?2 b KTgIZ T RTQ 2BBW 12?2 K “;BM Q7 2°°Q" Bb,

J ~ : B M Q 7 2°° @ ;2 pl(l pl) + pZ(l p2) (1012)
ng n-,

3XAMi2 p H1biBK i2 (g? 1?72 .Bz2 2M+2 "2ir22M hrQ SQTmH iBQM S

pl(l pl) + pZ(l pZ) (1013)
ni n-o

r?2°2s Bbi?2 +QM}/2M+2 +Q2{+B2MiX

P P2) zZp

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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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMb; 2BiwYfkkQ SQTm!

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 g?2M r2 bbmKRb i'm2 b M 2[mrR2Riw2:p,=0-r?B+? Bb i?2
b K2 bbvBM:i? ii?2 TQTmH iBQM TpQETRXiBQMb "2 2[m H-

X IM/2 1?22 bbnHgBIBQM2 b M2[m HBiv-i?22TQTmH iBQMT QTQ"
M/ PL=pP2=p X AM i?Bbpj-pp#-2+QI<a2bM/ o 1\\Q‘@7p2
r?2Me=p2=p

S S

pu(l  p1) N P2l p2) 1 1
= 4+ = 10:14
o o p(l p) S (10:14)

p1 p2 T

9X qBAIMMFMQrM-r2 TQQH- Q" +QK#BM2-i?2 TQBMi 2biBK iQ b 7
B MpViQ Q#i BM bBM:H2 TQ®B Mi 20 HBKQIr®: Q7
SQQH2/ 1biBK pQ@?QNp=p.=p

— n1p1+ n2p2 (1015)
n{ + No

h?Bb TQQH2/ 2bpBBlo iQ2®;?i2/ p2p ;MMAX
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*? TiZR,yAM72‘2M+2 #Qmi J2 Mb M/ S QTQ iBQMb; 2EiR flkiQ SQTm|

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

dXh2bi ai iBbiB+ 7Q° >vTQi?2bBbph2ipib #Qmi

7= P P (10:16)
Pl P o * s

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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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMb;2BiRfkkQ SQTm!

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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GoRNAB)ez#t#Y0l" | +) R™,6)ez mMzAZAQN-@ Ud
6aT2M/ HBiiH2KQ 2iBK2i'vBM;iQK F2bQK2i?BM; Q7vQm b2H7 |
iQ BKT 2bb T2QTH2X6

5Pph+ @96 TU" 2 F7 bi *Hm#- RN38V



*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+ HBMT&hRRNEQNBMXEG H\PBM;

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?2 T Q«2bWBb /Dmbi2
JHHBM: r2BBPRi98y ;" Kb T2  +QMi BM2 X

U#V Hi?Qm;? K2 M Q7 98y ;" Kb Bb BRbWB+R/7 i?22 }HHBM;
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 BTH2 4 MB+QKImi2
7Q° i?72 MmK#2> Q7 ;> Kb TH +2/ BM +QMi BM2'X h?Bb p H
2biBK i2Q7 i?2 p "B M+2 7Q  i?2 TQTmH iBOQM Q7 +QMi BM?2
i?72 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 MA@RBbhRHEMYOBM22 }HHBM;
Kv#2 Q++m "BM; 2p2M i?Qm;? i?2 K2 MBb +Q "2+i i98y ;°

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

X AMi?2} bib2+iBQMr2 +QMbB/2 BM72 2MpRM :#HRTM@ p B M
HiBQMX am#b2[m2MiHv-r2 rBHH /Bb+mbb T Q+2/m 2bi? i+ M#
#OQmi i?2p "B Mi#@b QRTmH iBQMbX

RRXR AM72'2M+2b #Qmi SQTmH iBOM o "B
RX h?2 b KTH2 p "B M+2
2= =i X° (11:1)
n 1
Bbi?2 TQBMi 2biBK iQ Q7 i?2 TOXTAM mbBM pi?B MKIH2 p "B M+
# bBb7Q K FBM; BM72 2M+2b #Qmi TQTmH iBQMp "B M+2- |
Q7 i?2 [m MiBiw)s? 2 Bb ?22HT7mHX

kXa KTHBM; .Bbi B#nriBQ# G7
q?2M2p2° bBKTH2 ® M/QK b BKF H2HR% bR XBIQKK HTQTm @
H iBQM-i?2 b KTHBM; /Bbi'B#miBQM Q7
(n 1)s?
2
Bb +?B@b[m/Bbi B#miBQM rBi?/2; 22b Q7 7°22/QK U/2MQi2/ #
’(n 1) Q 7, VX

(11:2)

j XXAl,Z'56 |

UV *?B@b[m "2/ /BRiIiBEMIBQXIBFBT2/B XQ :frBFB/f*?B@b[m
/Bbi'B#miBQM

URRjI\@W-I\LLSV 62#'m “v ky- kyks


https://en.wikipedia.org/wiki/Chi-squared_distribution
https://en.wikipedia.org/wiki/Chi-squared_distribution

*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 @3/ 2Xb KTHBM:
"2+ mb2 i?2 b KTHBM: /Bbi B#mMIiEBOMFRDrM iQ ? p2 +?B@b[m
/Bbi"B#miBQM r?22M2p2° bBKTH2 nMBMK2H XAIE2 VD KBX2Q K H
TQTmH iBQM-r2+ Mmb2i?2+?B@b[m " BABRI B#HMIBEGM iQH2p2+
M/ +QM/miTQi?2bBb i#Qmi TQTmH iBQM p "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?2TQTmH iBQM
iBQM }HHBM:; T'Q+2bbX=20 KFMDMQBM2'b Bb i F2M- M/ i?2 b K
p B M+2 7Q" i?2 }HHBM; [m MiBiB2b2B1s 7@ mMQrixp 22 r2
FMQr r2 + MMQi 2tT2+i i?2 p 'B M+2 Q7 b KTH2 Q7 ky +QMi B
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*7? Ti2R,R\M72‘2M+2b #Qmi SQTmH iBQM o B M+2b

2t +ip HMQR7 i?2p B M+2 7Q i?22TQTmH iBQM Q7 +QMi BM2"|
/Im+iBQM T Q+2bbX >2M+2-Qm BMi2 2bi rBHH #2 BM /2p2HQTE
i?72TQTmH iBQMp "B M+2X

kX U6B:m 2 RRXKV g2 rBHH mb2 i?iQMOMED M2 p Hm2 7Q" i?2 +°?
b[m "2 /Bbi'B#miBQM i? i T'QpB/2b M 2i@Qi?? @4 @BHBiv Q7
i?722 p Hm2X

UV i?2+?B@b[m "2/Bbi'B#miBQMrBi? RN /2; 22h QI B522/QK B
BM/B+ iBM; i? i KX8W Q7 i?2 +?B@b[m 2 p Hm2b "2iQi?2 I

U#V 2,..=8:907 BM/B+ iBM; i? i NdX8W Q7 i?2 +?B@b[m "2 p Hr

0:975 —

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

I9IX 6 QK i?2;  T?BM6B;m 2 RRXkr2b22i? iyXN8-Q N8W-Q7 i?2

#2ir22mM2,. M/ 2. X h? iBb-i?2°2Bb yXN8 T Q# #BHBiv Q7
2p HM2 bm+?2i? i
2 2 2
0:975 0:025

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

(n 1)s .
(2):975 s 3:025 (11:3)

eX AM 2z2+i- 2tT ' 2bbBQM URRXjV T'QpB/2b M BMi2 p H 2biBK i
HH TQbbB#HZ@HmMBY 2 rBHH #2 BM i? 25BMiQ 355 M

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 TQTX1H{QBEBMp iBiM#22 H27iKQbi
BM2[m HBiv BM 2tT 2bbBQM URRXjV-r1r2? p2
2 (n  1)¢? 1)s?

2 2 2 (n
095 5 — ) oo7s (N 1)s ) 2
0:975

(11:4)

3X S2°7Q KBM: bBKBH * H:2# B+ K MBTmH iBQMb rBi? i22 “B:2il
bBQM URRX]V ;Bp2b
(n Vs o (11:5)
0:025
NX h?2 “2bmHib Q7 2tT° 2bbBQMb URRX9V M/ URRX8BV + M #2 +(

+QM}/2M+2 BMi2 p H 2biBK i2 7Q i?2 TQTmH iBQM p "B M+2

(n 1)s? , (n 1)s?

2 2
0:025 0:975

(11:6)

RyXt KTH2 ' Q/m+iBQM S ' Q+2bb Q7 6BHHRM;HB M2 BM2'b KTH2
Q7 ky +QMi BM2 b T 'QpB/2/ bs?kT2:D26 "BB M+ 2bQKTH2 bBx2 Q7
ky-r2 2?2 p2 RN /2;°22b Q7 Z322/Q307 M/ 2,,: = 32:852X |bBM;
i?72b2 p Hm2b BM 2tT 2bbBQM URRXeV T ' QpB/2b i?2 7TQHHQrBI
TQTmH iBQM p "B M+2 Q7 }HHBM; [m MiBiB2b,

(19)(2:016) , (19)(2:016)

Q 1166 2 4:300
32852 8:907
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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?2 TQTmH iBQM bi M/ “//2pB iBQMX

1:080 2:074

RkX h?mb- r2 BHHmbi  i2/ i?2 T Q+2Bm@®@ Fmm®B/M b i PR# 2hb @Q M
i #HBbRPMi2 p H 2biBR7i2FQTmH iBQMp "B M+2 M/ TQTmH iBC
/2pB iBQMX

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

2 2
(n 21)5 5 (n2 1)s (11:7)
12 @ 1)
r?2°2 i?2p Hm2b "2 # b2/ QM +?B@b[m "2 /BBR;B22L BQM rBi?

7°22/QK M/ P2 ¥ Bb i?2 +QM}/2M+2 +Q2{+B2MiX

>vTQi?2bBb h2biBM;
RX IbBMZ iQ /2MQi2 i?2 2vTQi?2bBx2/ p Hm2 7Q" i?2 TQTmH iB
i7°22 7Q Kb 7Q° 2vTQi?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/ ?vTQi?2bBbTiQbibH#Q@@M K2 Mb M/ X' QTQ iBQMb

X h?2 T°Q+2/m 2 7Q" +QM/m+iBM; 2?vTQi?2bBb i2bi #Qmi TQT
i?72 ?2vTQi?2bBx2/ p HM2 7Q" i?2 TR MIH?IB QM PpH B pht 82 M + 2
iQ +QKTmi2 i?2 p HM2 @Dbi 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 = w (11:8)
0

r?2°22 b +?B@b[m "2 /BbinBAMB @R BEI? 7 22/QKX

URRjI\@W-I\LLSV 62#'m “v ky- kyks



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

8X 7i2° +QKTmMIiBM; i?2%iRmibQBIRIB+- 2B@D HMRIT Q +?
Q i?2+ BiB+ Hp AR +?2- K v #2 mb2/ iQ /2i2 " KBM2 r?2i?22" 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 iM:H27i® @#si HBi2

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

URRJ-I\@W-I\LUSV 62# m “v ky- kyks



*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 #Qmi i?2irQ TQTmH iBQM p "B M+2
+QHH2+i2/ iFQEKM/2T2M/2Mi ° M/QK RMZH2QK TQTmH iBQM R |
MQi?2  7°QK TQTmH iBQM kX h?2 sBQMAKTBIRH #B iM2 2bbBb
7Q K FBM; BM72 2M+2b #Qmii?2 irQ;T@TsmMH 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 MQ K HTQTmH iBQMb[nmBiPp "B M+22b KTHBM; /Bbi B#miBQ
Q7s¥s2 Bb M /Bbi'B#miBQM rBi?/2;°22b Q7 7°22/QK 7Q" i?2
MmK2  iQ nM/1 /2;°22b Q77 22/QK7Q  i?& BRMQREBMTO'X
p B M+27Q i?2 M/QKBiXKKIH2 QK TQTmHSIBQNM?R-b MTH 2
p B M+27Q i?2 M/QKBiRRBZ @K TQTmH iBQM kX

st

2 F(nn Lny 1)
2

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 /(ny 1 1)s?
F (n: /(M ); apMiz (0 DS Z)S; i72°270Q 2
(n2 1)/(n2 1)
C o (m DS P N s
- 2 (n1 Linz 1)
2

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

82
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 U6B;m 2 RRX/BDINBZmiBQIN)iBbvKK2i BW i?R p Hm2b + M
M2p2° #2 M2:XBh22 b? T2 Q7 Mv A /Bh+mBHMiBQM /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 qZ rBHB n2RQi2 i?2 F HMR2TQDQpB/2b M "2 Q°
T Q# #BHBiv Q7 mBM2i?2BQ¥7 i?2 /Bbi ' 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

URRJ-I\@WM&V 62# m "v ky- kyks8



*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:

.2 - 2 . .2 2

3X h?22T°Q+2/m 2mb2/iQ+QM/m+ii?2?2vTQi?2bBbi2bi 2[mB 2b i

URRjI\@\kMUSV 62#'m “v ky- kyks



*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 8+2+@Q7 2bTQM/iQ TQT@
mH iBQM R- M/ b KRWH2 bBAk2IQKTH2p "B §+2+F7 "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? TQWMHKi B/BMb B#m2iB QM -
i?72° iBQ Q7 Db KTH2 p "B M+2b T'PpBbB2bi2BiBHHQrBM:

st
S5
.2MQiBM; i?2 TQTmH iBQM rBi? i?2 H ;2 b KTH2p "B M+2 b T
bi iBbiB+ R 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

F= (11:10)

RyX "2+ mB22D2bi iBbiB+ Bb +QMbi ni22YBiRTH2 s2° B M+2
BMi?2 MmK2  iQ -i?2p Hm2 Q7 i?2i2bi i TBhiB+ERBHM2#2 BM i?
F /Bbi'B#miBQMX

RRX Uh #H2 RRX9V bmKK v Q7 ?2vTQi?2bBb i2bib #Qmi irQ TQTn

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*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

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*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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& G 6Yh[z" |Fk!Z? +/Xgee m G+ YE3FKA0-U 6
6L2p2° HHQri?2 BM/Bz2 2M+2 Q7 Qi?2°biQ z2+ivQm T bbBQM 7¢
k)z+l0 ! UEBFBOb .2HBp2'v a2 pB+2- R



‘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 *QMbB/2" + b2b BM r?B+#?{i?:2/ B +##¥@mbBM; i2bibi iBbiB+ # b2
QM i?2 +?B@bim V2ZBbi B#miBQMX

kX AM + b2b BM r?B+? /i "2 MQi M im> HHv++ 220QQBBM/MH- r2 /2} M
+QMbB/2  i?2 Q#b2'p IBQM +QmMi BM 22B%WH[id; @ VX ih?2b2
P2 b iBH2 M/ 2tT M/ ?2vTQi?2bBb i2biBM; rBi? i?2 7TQHHQrBM;

UV h2biBM; i?2 2[m HBiv Q7 TQTmH iBQM T'QTQ iBQMb 7Q" i7
U*?B@al[m?2Ri Q7 >QKQ:2WI2Biv

U#V h2biBM;i?2BM/2T2M/2M+2 Q7 irQ + i2;Q B2 tH p 7 B\ BHZ2bXM

U+V h2biBM; r?2i?2° T 'Q# #BHBiv /Bbi'B#miBQM 7Q° TQTmt
?BbiQ B+ HQ i?2Q 2iB+ HT Q# #BHBIiv /B i NB#imi B M X/iUF2

URRjI\@W-I\LLSV 62#'m “v ky- kyks



‘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®2m H@mMiQ72TQTmH iBQMQ i@TQ2iBQMb
KQ 2 TQTmH iBQMbX

kX IbBM; i?2 MQi iBQM
pp = TQTmH iBQM T QTQ iBQM=71;3T QkmH iBQM

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

Ho: pi=p2= =pc ; Ha:LQi HHTQTmH iBQM T QTQ iBQMb =

UV A7IB2KTH2 /i M/ i?2 +?B@b[m "2i2bi +QK Tihi+i BQ@b 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 “Hj2bi +QKTm
+ M #2 °2D2+i2/-r2 DipBiRiB+ H 2pBQ2HQM+HmM/2 ik i MQi HH
TQTmH iBQM T°QTQ'iBQMb 2 2[m Hci? iBb- QM2 Q> KQ 2 T
/IBz2> 7°QK i?2 Qi?2  TQTmH iBOQM T 'QTQ iBQMbX

U+V 6mi?2° M Hvb2b + M #2 /QNMBHQ FQQMHHMERDIM T QTQ iBQ
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
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‘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: pi=p=ps ; 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/@bB+ H /BM/B+ iBM; r?2i?2" i?2 "2bTQ\
/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 iBQMUIT@7+2? 2B RBFQMb2Q
M/ i?2 QrM2  TQTmH iBQMX
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‘o TiZRk*QKT 'BM; JmHIBTH2 S QTQ iBQMb- h2biQ3 M2 T2M/2M
M2bb Q7 6Bi

U?V A7r2+ M/2i2 KBM2i?2 2tT2+i2/ 7 2[m2VHxBRbimivi22 1?2 &
r2+ Mmb2i?2 +?B@b[m "2 i2bi bi iBbiB+iQ /2i2 " KBM2 r?2i?
B+ Mi/Bz2 2M+2 #2IQ22M ii?Z2M/ 2tT2+i2/ 7°2[m2M+B2b

UBV ADBB;MB}+ Mi /Bz2tBaHp #2ir22M i?2 Q#b2 p2/ M/ 2tT2+i2
[M2M+B2b- i?22 HeTQ M #BDD2+i2/M/ i?2°2 Bb 2pB/2M+2 i? i
MQi HHi?2TQTmH iBOQM 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 bbmK2MMHIR2vTQIQ22BM HTQTmMH 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?22vr2°2 HBF2HV iQ "2Tm +? b2 i?2B" +m  2M
312/500=0:624 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 = po= p3s Bb i'm2- yXek9 rQmHEHPL Fi22IRIBK QF i?2
T'QTQ'iBQM "2bTQM/BM; HBF2HV iQ "2Tm +? b2 7Q 2 +?2 Q
TQTmH iBQMbX

U/V aQ B7 i?2 bbHKBDBIQW2QT2 rQmH/ 2tT2+i yXek9 Q7 i?2 RkS
H2i AKT H QrMashaiQs)=78 QrM2'biQ BM/B+ i2i?2v "2 HBF
iQ "2Tm +? b2 i?2 AKT H X IbBM; i?2 yXek9 Qp2> HH b KT
rQmH/ 2tT 2:624(200)=1248 Q7 i?2 kyy 6Q°/ 6mbBQM QrM2 b

0:624(175)= 1092 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 +?iQ +QKTmiBM; 2t[2+i2/7 2[m2
[2MQi2 0?2 2tT2+i2/ 7°2[m2M+v DQ  i?M/+2KHBMMQ7 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

* 1 2 —_ . —_
o H a CTHA SGHDKM RAQi %) (125) = 0:624 125 =78

€11 =
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‘o TiZRk*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

U_QrhQi HVU*QHE@KMV

: (12:1)
hQi Ha KTH2 aBx?2

€ =

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+

0% (&) (12:2)

i Si

r?2° 2

fi Q#b2 p2/ 7 2[n7AQI422 +2HH BIM + QHjmKK M

2tT2+i2/ 7°2[mZR+1V?2 +2HH BIM+ QHjnXK 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 "2HALZB2MHRIM YBFPQR Y,V
T QpB/2/i?2 2tT2+i2/ 7" 2[@2NO VIBD 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
2=7:89 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@
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‘o TiZRk*QKT 'BM; JmHIBTH2 S QTQ iBQMb- h2biQ3 AMRT2M/2M
M2bb Q7 6Bi
K2Mi rBi? 2tT2+i2/ 7 &[mMRMMpBAA HH p H(f 2 beQ?7
BM 2[m iBQM URKXKkVX A7 i?Bb Bb i?2 + b2-i?2p Hm2 Q7 i?2
rBHH #2 "2H iBp2Hy bK MKEQMA2 2D +i2/

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 =
iIBOQM T QTQ+HBRMb 2D2Xi2/

U+V h?mb +?B@b[m "2 i2bi 7Q° 2[m H TQTmH iBQM T 'QTQ" i
MTT2 i BH Bi? 2D2+HB @M Q7 "BM; r?2M i?2 i2bi bi iBbiB+
i72mTT2 i BHQ7i?2+?B@b[m "2HBBT B#mM{BQMX U_2D2+i
U/V g2+ Mmb2i?2mTT2 i BH "2 Q7i?2 TT QT B i2 +?B@b[n

i?72 p@p HMJIT 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
+i2i? ii?2 TT'QT'B i2 +?B@b[m "2/Bb3i-B#miB N 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 +?2V g2 b22 i?2 mTT27:89BHBb2#2i@
ir22MyXxyk8 M/ _yXyRX h?mb-i?2 +Q "2bTQM/BM; mTT2 i Bt
p@p Hmmbi #2 #2ir22Mks M/ yXyRX UaQ7ip@d, Hm?2
= 0:0193V

U#V gBip2@ap HO@S -r2 2D +M/ +QM+HmM/2i? ii?2i? 22TQTmH
T QTQ ' iBQMb "2 MQi HH 2[m H M/ i?mb i?2°2 Bb /Bz2 2M
KQM; i?2 *?2p " QH2i AKT H -6Q /6mbBQM- M/ >QM/ ++Q"/

U+V Uh?2 + BiB+ Hp Hm2 0.0 M7\ dBj?22b Q7 7 22/QK- 1?2
+'BiB+ Hp Hm2 7Q " i?2 +?B @ b g, =5iWbX th?iBmiBF2BbH BH
"2D2+iBQM "2;BQM #2+QK2b

_2DM4iB7 2 5991
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«o 119R k QKT 'BM; JmHiIBTH2 S'QTQ iBQMb- h2biQ3 AM/RT2M/2M
M2bb Q7 6B |

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: pi=p= =pc ; Ha:LQi HHTQTmH iBQM T ' QTQ iBQMb

UKV a2ii?2 H2p2H Q7 bBXB2HM2 ° M/QK b KTH2 7°QK 2 +? Q
TQTMH iBQMb M/ 2+Q /1?2 Q#b2 p2/BM 2 [m:e+BaBk “Qrb
Mk +QHMKMbX bbmK2 i?2 MmHH 2vTQi?2bBb Bb i'm2 M/ +Q
7°2[M2M 4B 2 bx

UjV Ag 5 8i -+QKTmi2i?2i2bibi iBbiB+,

oo XX () g)?

i G

U9V 2D2+iBQM "mH2 U.2bB+BOM "mH2V,
BX@p Hm2 TT'Q H3,B72@2+Hm2 X
BBX *'BiB+ Hp Hm2 THE B7+2, 2202 +X

USV J F2 /2+BbBQMX
UeV . r +QM+HmMbBQM rBi? "2bT2+iiQ 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 HH TQTmH iBQ
Bb "2 bQM #H2 7Q  mb iQ T Q+22/%iv KRKIRIBM; PQBz2 2M+2b
KQM; i?2 TQTmH iBQM 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 TiZRk*QKT 'BM; JmHIBTH2 S QTQ iBQMb- h2biQ3 AM/2T2M/2M
M2bb Q7 6Bi

jX 6Q  i?Bb r2 rBHH KWHVIi@MH2 + QKT "@H2/M 2 i? 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 "BbQMT @+ a/BrH @ AM@% M/ b i
9X g2 #2;BM #v +QKTM#BEHIRZ2 p HM2 Q7 i?2 T B HRHRLM 2 2 M +2
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,
ipm pj = j055520 0:600Q = 0:0480
C *?2p QH2i AKT H M/ >QM/ ++Q"/,
ip ps = j055520 0:7029 = 0:1509
C 6Q/ 6mbBQM M/ >QM/ ++Q°/,
i, ps = j0:6000 0:7029 = 0:1029
8X AM

b2+QM/ bi2T- H2P2H23T bB: MM/++QKImMi2 i?2 +Q "2bTQM/
BM:+ BiB+ Hp7Hm2 +? T B rBb2 +QKT "BbQM mbBM; i?2 7QHHQ
eX BiB+ Ho Hm2b 7Q i?2J " b+mBHQ S B rBb2 *QKTK'BbQM S Q.
SQTmH iBQM S'QTQ iBQMb

6Q 2 +? T B'rBb2 +QKT 'BbQM +QKTmi2 +'BiB+ Hp Hm2 b 7Q
s

CVij — P 2 pl(l pl) + pj (1 pj) (123)
n;j n;

r?2° 2

2= +?B@b[m "2 rBi? H2p2H Q7kbB/2tB22bM}2 7 M/ QK

Mp=b KTH2 T'QTQ iBQMb 1IQMFQTmH iBQMb
Mh = b KTH2 bBx2b 7Q iT®MTmH iBQMb

b

N;

dX IbBM; i?2 +?B@b[m 2 /Bbi B¥nliBIM=M 2; #32D RKXB-22/QK -
M/ yXy8 H2p2H Q7 bB;MB B#, ,M+299t1X 1.Q2 mbBM; i?2 b KTH?2
T QTQ B OMIS20-p, = 0:6000- M = 0:7029- i?2 + BiB+ Hp Hm2b 7Q" i’
i2°22 T B rBb2 +QKT "BbQM i2bib "2 b 7QHHQrb,

UV *?22p QH2i AKT H

M/ 6Q°/ 6mbBQM
]
P____ 05520(1 0:5520) 0:6000(1 0:6000)
CVyp = : =0:
12 5:991 175 + 500 0:1380
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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 A7i?2 #bQHmi2 p HM2 Q7 Mv T B rBb2b THZ T Q@ iBQM /E
+22/b Bib+Q "2bTQM/BMCY; BiBi#? HTp BImRb2 /Bz 2R MHR}B bM |
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
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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?BM/2T2M/2Q#4rQ+ i2:Q B+pHB #H2bX 6Q  i?Bb i2bir2i F
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‘o Tisz*QKT 'BM; JmHIBTH2 S QTQ iBQMb- h2ki Q7 AM/2T2M/2M
M2bb Q7 6Bi

QM2 b KTA2QK 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?2i2bi Bb "272 {26iiQ7tBM/2T2X/2M+2

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
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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 rC
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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‘o TiZRk*QKT 'BM: JmHIBTH2 S QTQ iBQMb- h2ki Q7 AN L2 T2M/2M
M2bb Q7 6Bi

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,

P
Xi 3421
X = = —— =68:42
n 50
r P( )? r 53100369
Xj X
s = = =10:41
n 1 49

eX >vTQi?2b2b #Qmii?2 /Bbi'B#miBQM Q7 i?2 DQ# TTHB+ Mii2l

U Mo, 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 rBHHi #2 bi1pZQ 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
Ry 2[m H@T Q# #BHBiv BMi2 p Hb

URRjI\@WMUSV 62#'m “v ky- kyks



vo 1ioR K*QKT "BM; ImHIBTH2 S'QTQ iBQMb- h2ki Q7,AM/2T2M/2M

M2bb Q7 6Bi

NX qBi? b KTH2 bBx2 Q7 8y- r2pQ mh/i 20K®M 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 gqBi? +QMiBMmMQmb T Q# #BHBiv /Bbi'B#miBQM- 2bi #HBE
BMi2'p H? b M2tT2+i2/ 7VR24 mm2 NKEwvXQ 7
U#V 6B bi +QMbB/2" i?2i2bib+Q 2 +RyiiBN;7Q2212H @r2®i2b X
6°QKi?2i #H27Q i?2bi M/ "/ MQ 'K H/Bbi B#HmHBQNMQ@2 }M/i?
i?Bbi2bib+@I:28BbX h?2°27Q 2-i?2 i2khEBS:Q2:B7L041) = 55:10
T QpB/2b i?Bb +miQzp HM2 7Q  i?2 HQr2bi RyW Q7 i?2 b+Q":
U+V 6Q i?272HQr2bi Ky/W-«i0234M/- M/ i?md=68:42+0:84(1041) =59:68 X
U/V gQ ' FBM; i?°Qm;? i?2 MQ'K H /Bbi'B#miBQM BM i? ir v 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

URRjI\@W-I\LLSV 62#'m “v ky- kyks



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:
}i i2bi- r2 2 p2pe1=10+21=7 /2;°22b Q7 7°22/QK # 192/ 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 qBiP@p H@™ - i?2 2vTQi?2bBb i? i i?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

URRjI\@W-I\LLSV 62#'m “v ky- kyks



fo T *QKT "BM: JmMHIBTH2 S'QTQ iBQMb- h2ki Q7 T2M/2M
. Tqu,kl\“be?68i i Q7 AN 2

Ho, h?2 TQTmH iBQWIC? tb HT ' Q# #BHBiv /Bbi B#miBQMX
Hy, h?2 TQTmH iBQMIQ2k2 MQ K @# #BHBiv /Bbi'B#miBQ
UkV a2i H2p2H Q7 bB:MB}+ M+2 M/ b2H2+i -~ M/QKb KTH2 M

UV *QKTmi2 i?2b KTH2K2 M M/ b KTH2 bi M/ *//2pB iBQM>

U#V .2kNBMi2'p Hb Q7 p Hm2b bQ i? ii?22tT2Hi2in@Im2M+v B
7Q°2 +?BMi2'p HXmBBWM;Q# #BHBivBBIMMiIi2Q@HB T Q +?X

U+V _2+Q /02D 2 p27 2[m2M+v Q7 /fi BMM2® BMi2 p H /2@
IM2/X

UjV *QKTmi2i?222tT2+i2/ MmMK#& 7T@7 Q +ZnBM2MP2H Q7 p Hm2b X
iBTHV iD2KTH2 bBW2i?2T Q# #BH@7W MQ K H ™ M/QKp "B #H2
#2BM:; BM i?2 BMi2 p HX

U9V *QKTmi2 i?2p Hm2 Q7 1?2 i2bi bi iBbiB+X

,_ X (i e)?
€

i=1

USV 2D2+iBQM "mH?2,
BX@p Hm2 TT Q H3,By@m2Him2
BBX *'BiB+ Hp Hm2 THL RA+?,%_2D2+i

r?2’'@Bb i?2 MmK#2 "'QK2i2 Q7 1?2 /Bbi B#EmiBQM 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, )OH#0 |

Pp2 pB2r

RX h?2bi iBbiB+ Hbim/B2b+ M#2+H2bBB22/Q BDBL?2Z2p iBXM H

kX AM M 2tT2 ' BK2Mi H bi iBbiB+ H bim/v- M 2tT2 ' BK2Mi Bb +QNM
I i X
UV M2tT2 BK2Mi #2;BMb rBiD BB2 MHR/ABM{2 2biX

U#V h?2M QM2 Q' KQ 2 Qi?2 p "B #H2h-ip?Q M2 B/ #R}2/
M/ +QMi QHHMWI

U+V /i "2 +QHH2+i2/ #Qmi ?Qr B2QbR 2pViB2 #H 2B #H2 Q7
BMi2 2biX
jJ X AM M Q#b2 p iBQM H bim/v-/ i "2 mbm HHvIQ#IpBMR2/i?2 Qm;’

M/ MQi +QMi"QHH2/ 2tT2 BK2MiX

9X :QQ//2bB;M T'BM+BTH2b "2 biBHHRKMQM2/Q#hi bdRQ +B i2/
rBi? M 2tT2 BK2Mi H bi iBbiB+ Hbim/v "2 Q7i2M MQi TQbbB#H
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*?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 AMi?Bb +? Ti2 r2 BMi'Q/m+2i?°22ivT2b Q¥QKT2IBiR&AMiI H /2b
" M/QKBx22bB;M-" M/QKBx2/ #HbB:MM/ 7 +iQ B2H@
T2 BKXMi

dX M HvbBb Q7 pLBoM+2UF 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 "2bTQMDbB#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?22 *?22KBi2+? 2t BKRMK-2i BO/I?BM/2T2M/2M]

p B #H2Q¥i0X
U/V "2+ mb2i?°22 bb2K#HvV K2i?Q/b +Q "2bTQM/iQ i?Bb 7 +iQ
2 iK2Mib 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  20MTR?BK2MKBi2+? T Q#H2K Bb MBM :KP27Q7i Q"
2tT2 BK2Mic Bi BMpQiHpQbEQWRiQ UK2i?Q/ Q7 bb2K#HVVX

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 KnvHi@MBBHQQ7c bQK2 7 +iQ b K v
#2 + i2;Q°B+ H M/ Qi?2 b K v #2 [m MiBi iBp2X

IXTWTMH iBQMDI? 22 bb2K#HVK2i?2Q/b Qi 2 iK2Mib7T M 28 DMiR

Q7 BMi2 2bi 7Q  i?2 *?2KBi2+? 2tT2 'BK2MiX PM2 TQTmH iBQM [
22br?Q mb2 bb2K#Hv K2i?Q/ -

MQi?2 Bbi?Qb2r?Q mb2 K2i?2¢
Bbi?Qb2r?Q mb2 K2i?Q/ *X

8XQH#D2+VBPQI2 i? i 7Q 2 +?2 TQTMHTIBOMNR2 "2bTQMb2
p B #H2 BIMi@R#2 Q7 }Hi” iBQM bvbi2Kb bb2K#H2/ T2 r22F- M
K "vbiiBbiB+ HQ#D2+iBp2 Q7 i?2 2tT2 BK2Mi Bd2i@QI/2i2 " KBM2

MmK#2° Q07 mIM@im+2/ T2 r22FBbi?2b K27Q HHi? 22 TQTmt
Q/bVX

eX2WT2 BK2Mi HMndmBTA Qb2

" M/QK b KTH2 Q7 i?°22 2KTHQv22!
7°QK HH bb2K#HvV rQ F2'b ii?2 *?2KBi2+? T'Q/m+iBQM 7 +BlI

/2bB;M i2 " KBMQHQ;v-i?22i?°22 M/@KHV B2P22tT/2 BK2Mi H
mMBiX¥

dX+@QKTH2i2Hv ™ M/QKBX2/ /2B MH2i2HY - M/QKBx2[mBb B bM

i? 12 +2Q7i?2i?2°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+ViRQ Q#i BM //BiBQM H/ i 7Q 2 +? bb2K¥HWK2i?Q/-r2

Q' "2THB+ 22 # bB+ 2tT2 BK2Mi HT 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;M2pbQ 8TQBR2ibb
? 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

62# m v ky- kyk8



*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?2K2i”074" 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?2M HvbBb Q7 p "B M+2Bb LPbhbi iBbiB+ HT Q+2/m 2 mbh2/iQ
KBM2 r?2i?2" i?2 Q#b2'p2/ /Bz2 ' 2M+2b BM i?2i?°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 +? TQTmH iBQM-i?2 "2 TDQM b2Hy ] B b# b2#Bb 2/
AKTHB+ ABRIM2 *?2KBi2+? 2tT2 BK2Mi-i?2 MmK#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 QBT22vb2 p 2B #HbU?2 b K2 7Q° HH Q7 i?2 TQT
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+ iBMNM?2 *?22KBi2+? 2tT2 ' BK2Mi- i?2 p "B M+2 Q7 i?2 Mi
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 iBQMIB KT 22 /X M i
AKTHB+ ABRQINM2 *?2KBi2+? 2tT2 BK2Mi- i?2 MmK#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 "2 2[m KKTTRIAMHIRt
iQ #2 +HQb2 iQ;2i?2 X

UV h?2KQ 2i?2b KTHRA2-MD2 bi'QM;2 i?2 2pB/2M+27r12 ? p2
i?72 +QM+HmMbBQM i? i i?2 TQ/MBuH QM K2 Mb

U#V A7 iP2B #BHBKQM; i?2 b KTH2 K ivko BEBI bmTTQ ib
Ho

cB7i?2p "B #BHBiv KQM; i?2 brHK T:H-D K WhbTBIQ ib
H, X

kX A7i?22 MMHHMHVTQi?2bBbBbi ' m2-r2+ MmbBi?RHBIV KQM:
i72b KTH2 K2 MbiQ /2p2HQT M 2biBK i2 Q7

UV A7i?2 bbmKTiBQMb 7Q° M HvbBb Q7 p B M+2 "2 Db iBb}2/
Bbi'm2-2 +? b KTH2 rBHH ? p2 + QK2 7R QKBilRi2 B#K2B QM
rBi? K2 M M/ p B M®2 X

U#V U*? Ti2  dV i?2b KTHBM: /Bbi ' B#miBDM QBBKT B KT MBK 2
/IQK b KTH2 @Q77b8K2 MQ' K H TQTmH iBQM rBHH #2 MQ K HF
rBi? K2 M M/ p B M®21 X WX,

N(; 2%n) V

U+V U6B:m HRPOKVBZ- r2 + M i?BMF Q7 2 +?2 Q7 i?2 i?°22 b K-
X1 =62;X, =66- Mi3=52 7°QK h #H2 RjXR- b p Hm2b /> rM i~ M
7°QK i?2 b KTHBM; /Bbi'B#miBQM b?QrM BM 6B;m 2 RjXkX

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

iX g?2M i?2b KTH2 bBx2b "2 2[m H- b BMi?2 *?2KBi2+? 2tT2 BK?
Q7i?2K2 MQ7i?2b KTHBM;BBO?PB#MIBOMQR? :2 Q7 i?2
b KTH2 K2 XIAM i?2 *?2KBi2+? 2tT2 BK2Mi- M 2biBK i2 Q7 i?2
b KTHBM; /Bbi B#BmiBQM6Q32)/3=60 X q2 272  iQ i?Bb 2biBK i2
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8X "2+ mh2 2/n -bQHpPBM;BQE2b

2 - 2
—_ nx
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1biBK i22@"Hh UlbiBK i2)©7 ns?2=5(52)=260 X
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U2V h?22biBKQ2IQFM2/BMi?Bbr vBI & GHE i?PRBiI?BM@i 2 iK2\
2biBK i2R7
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— =28:33
3
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rBi?BM i"2 iK2Mib 2BiBK3iRj QX

U#V h?2 iBOQ71i?2b2 irQ 2biBoR/2888B BhH18X
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RRX A7 i?2 MmHH ?vTIQi22bBb Bb

UV h?2 #2ir22M i'2 iK2MipoT20iB8K #2b

U#V i?2 #2ir22M i°2 iK2Mib 2biBK i2 rBHH #2 H ;2  i? M i?2 r
2biBK i2- M/ i?2B" " iBQ rBMH #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

J2Mi 2biBK i2b Q7 i?2 +QKKQM TQTIMHXiBQM p B M+2
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i?72TQTmH iBQM K2 Mb "2 2[m HX
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kX h?2;2M2° H7Q K Q7 i?2?vTQi?2b2b i2bi2/ Bb

Ho: 1= ,= = , ; Ha:LQi HHTQTmH iBQM K2 Mb "2 2[m |

r?2°2 Bb K2 M Q727D TmH iBQMX

jX q2 bbmK2 i? i bBKTH2  M/QK lKTR2DG2DBX2H2+i2/ 7" QK
2 +2 Q7Ki?ZQTmH iBQMb 2 iK2MiX¥

9X 6Q" i?2 "2bmHiIBM:; b KTH2 / i - H2i
UYX;,pHmM2Q7 Q#b2ZQ iBDMAML;2, ;n-j=1;2 ;k
U#/, MmMK#2" Q7 Q#b2 p iBQNK 7Q i’ 2 iK2Mi
Xi
Uy, b KTH2 K2 M 7Q jit2xK2Mil X

=2

2
U/¥, b KTH2 p "B M+2 7Q* is2= |K2M

U2y, b KTH2 bi M/ *//2pB iBQM 7Q  i"2 iK2Mi

8X h?2 Qp2  HHb KTH2 K2 M-BBMXRiBMK Q7 HH i?2 Q#b2 p iBQMD
#V i?2iQi HMmK#2 Q7 Q#b2 p iBQMb,
P, P,

x= izt =i (13:3)
Nt

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
p2° ;2 Q7 iRD KTH2 K2 MbX

Py Py Py P Py
_ et i Xi o = = X/ i=1 X] .
= = = 135
X kn k k0 (135)

dX h?2 Qp2° HH b KTH2 K2 M+ M HbQ@282 #QKTmi2Q7bi?2
kb KTH2 K2 MbX

X =

N1X1 + NoXp + + NXy
Nt
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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 = T:

A7 i?2 MmMHH ?2vTQi22b Bl Bf=i M2i22 Qp2  HH b KTH2 K2 M Q7 e
i?2 #2bi 2biBK i2 Q7 i?2 TQTmMHKIBQM K2 M

60

"2ir22M@h 2 iK2Mib 1biBK i2 Q7 SQTmH iBQM 0 "B M+2
RX #2ir22Mi’'2 iK2Mib ZbriBXMiE?Q Db KTH2 bBx2b r2°2 2[m HX

UV h?Bb 2biBKBRQRAH2/KI22/ b[m /M2 iQi 2 iK2MibM/
Bb /2MQiRdh ,

P k
i N x)?

k 1

MSTR =

(13:6)

U#V h?2 MmK2  iQ  BM 2[m iBQM URjXie\) Bb [ HBR /i Q2
i*2 iK2Mib M/ Bb /2MRi2X

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)

r?2°2 “
SSTR= n(x x)> (13:8)

i=1

U2VHABDb i'm2-Jah_T QpR/MHBM 2biBK iZRZQr2p2 - B7 i?2
K2 Mb Qk iPQTmH iBQMb "2 MQi 2[m H-Jah_Bb MQi M mM#I
Q7”c BM 7 +i-BMi? i+ b2- Jahp2b2@imK/FX
U7V A7 2 +?2 b KTHE @@MD BLIiBQ@Wb- 2[m iBQM URjXeV + M #2 r’
IIP #
n le(xj x)2 ‘ X)?

=1 (X
MSTR = = n 2 = ns
k 1 k 1 —
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kX1t KTH2 6Q i?2 *?2KBi2+? /i BMh #H2 RjXR-r2 Q#i BM i?2 7Q

X

SSTR nj(x; x)2=5(62 60f+5(66 60F+5(52 60F=__8ky

MSTR

qBi?BM@h 2 iK2Mib 1biBK i2 Q7 SQTmH iBQM 0 "B M+2

RX TrBi?BMi'2 iK2Mib 2biRMMii2® B KTH2 bBx2b r2°2 2[m HX

UV h?Bb 2biBKBB @ HH2/K22V b[m m2 iQ2 Q" M/ Bb
/[2MQi2bal
k 2
K (ni 1)
MSE = = (S (13:9)
Nt k

U#V h?2 MmK2  iQ  BM 2[m iBQM URXINY Bib[m HH /i Q? 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 =  >°F (13:10)
Nt k
X
r?2°QSE = (n 1)s? (1311)

j=1

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?2bBmBb i m2X h
T QpB/2bmM#B b2biBK i2R7

U7V A7 2 +? b KQHB2Z b iB:GMbe i?mhbny ok = k(ne1) - M/
2[m iBQM URjXNV + M #2 "2r Bii2M b
P
K. (n 1)s? Pr o
MSE = — L= 20
k(n 1) k

U;V A7i?72b KTH2 bBXx2MSE Bil® 2?2 K2- ;2 QDiKATH2 p "B M+2b

U?V LQi2i? iBiBbi?2b K2 2bmHir2 mb2/BM a2+iBQM RjXR r?
+QM+2Ti Q7 i?2 rBi?BM@i' 2 iK2Mib 2biBK i2 Q7
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BMh #H2 RjXR r2 Q#i BM i?2 7QH

X
SSE = (0 1s’=( 1)275+( 1)265+(5 1)31=_ j9y
j=1
veg - SSE _ 340 _ 340 _

k15 3 12 —K8Xil

*QKT 'BM; i?20 B M+2 1biBKFR22,bh?2
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#B b2/ 2biBK32%%b Q7

kX U*? Ti2> RRM®QK HTQTmH iBQMb-i?2 b KTHBM; /Bbi'B#miBQ\
Q7irQ BM/2T2M/2Mi 2bTRKI HADr® 7M/Bbi B#miBQM X

jX >2M+2- B7 i?2 MmHH ?vTQi?2bBb Bb i'm2 M/ i?2 LPo bbmKT
b KTHBM; /Bbi B#BTiBRQMK7 Bb M /Bbi'B#miBQM rBi? MmK2"
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2[m HiQ -k X

UV A7i?2 MmMHH ?2vTQi?2bBIMBBR/MSE b?XQuHM2IQ2 ~iQ ? p2
#22M b2H2+i2/ 7TEQK/IBBIBB#mMiBQMX

U#V A7 i?2 MmHH ?vTQi?2bBb Bb 7 Hb2- i?2 pBWm2i QY7 Jah_fJa
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MSE
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eX h?2 i2bi bi iBbiB# 7/ @BHHEH#MIBRQM Bi?22b Q7 7°22/QK BM i?2
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MSE 2833
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"B:;?i Q7 i?2 i2biFbs G:BSXB +
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=9:18
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uBw®+ BiB+ H P Hm2VTq1-B|QF+:7918 F(0;05;2;12):3:89 - M/
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h2bi ai iBbiB+
_ MSTR

F MSE

_2D2+iBQM _mH2

P@p Hm2 TT Q2072 iBF@p Hm?2
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LPo h #H2
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kX Uh #H2 RjXjV CJSf1t+2H QmiTmi
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iX hQi HbmK Q7SIS[V, 2b U
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U#SST= SSTR+SSE - M/ i? ii?2/2;°22b Q7 7°22/QK bbQ+B i2
1?BbiQi HbmK Q7 b[m "2b Bbi?2 bmK Q7 i?2/2;°22b Q7 7 22/
rBi? i?2 bmK Q7 b[m “2ib2 m2i@ibM/ i?2 bmK Q7 b[m “2b /m?2
iQ 2O X Whyel 4 WelV YnUekV XV

U+V q2 TQBMIiSSmMIBDPB/2/ #v Bib/2;°22b QI BbA22QK2" HH b KTH?Z
i? i rQmH/ #2 Q#i BM2/ B7 r2 i 2 i2/i?2 2MiB 2 b2i Q7 R8 Q#
/i b2iX

U/VvV qBi? i?2 2MiB 2/ i b2i b QM2b KTH2-i?2 7Q KmH 7Q  +(
bmK Q7 b[®ST2B-b

X X
SST= (xi  X)> (13:13)

j=1 i=1
9X LPo + M #2 pB2r2/ bi?2 T Q+2bb Q7 T iBiBQMBM: i?2iQi H
i?72/2;°22b Q7 7°22/QKBMiQ i?2B  +Q 1 2biKQMi{BMJ hZXMO+2b,

*QKTmi2™ 2bmHib 7Q° M HvbBb Q7 o B M+2
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r?2°@Bb i?2 2biBK i2 Q7 i?2 TQTmH iBQMDbI2M/mb22iPR #20Q M
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62 2:179§|33?3=62 5:19
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5681 i B2 +5:19 = 67:19X
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bi?2 2vTQi?2bBb i2bi 7Q" i?2 *?2KBi2+? 2tT2 BK2MiX
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*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

eX 1p2M i?2Qm:? i?2 b K2 LPo K2i?Q/QHQ;v Bb mb2/ 7Q  i?2 M
MQiBM; ?Qr i?2 L*S Q#b2 p iBQM H bi iBbiB+ Hbim/v/Bz2 b 7 C
T2 'BK2Mi H bi iBbiB+ H bim/vX

dX h?2 BM/BpB/m Hb r?Q +QM/m+i2/ iR L*S\Noi@ue 2?2/Qr i?2
TH Mibr2 2 bbB;M2/iQ BM/BpB/m H 2KTHQV22bX h? i Bb- i?2
QT2 iBQM M/ T 'iB+mH > 2KTHQV22 rQ F2/ i QM2 Q7 i?2 i?":
L*S +QmH/ /Qr biQ b2H2+i ~ M/QK b KTH2 Q7 e 2KTHQV22b 7°
/JKBMBbDi2  i?2 [m HBiv r "2M2bb 2t KBM iBQMX

3X hQ #2 +H bbB}2/ATR MK2Mi H bilniftS/ rQmH/ ? p2 2 [ iQ #2 #H?2
iQ > M/QKHvV b2H2+i R3 2KTHQV22b M/ i?2M bbB;M i?2 TH Mib |
" M/QK 7 b?BQMX

RjXj] JmHIBTH2 *QKT "BbQM S Q+2/m 2b

RX g?2M r2 mb2 M HvbBb Q7 p 'B M+2 iQ iXbT QA M2iBQMK2 R b C
2[m H-2D2+iBQW i?2 MmHH ?2vTQi?2bBb HHQrb mb iQ +QM+Hnm
TQTmH iBQM K2 Mb "2 MQi HH 2[m HX

kX AMbQK2 + b2br2rBHHTr MiiQ ;Q bi2T 7m i?2° M/ /2i2 KBM2
KQM; K2 Mb Q++m X

X hQ b?Qr ?2RQMHIBTH2 +QKT "®&b2/m 2b + M #2 mb2/iQ +QM/m+i b
+ H+QKT 'BbQMb #2ir22M T B'b Q7 TQTmH iBQM K2 MbX

6Bb?2 6b Ga.

RX amTTQb2i? i M HvbBb Q7 p "B M+2 T QpBZ2k bi?iBMBHH{ 2pB/
2vTQi?2bBb Q7 2[m HTQTmH iBIQMHI 2 MK 6B bPi2/®bh2 2M+2 UG
T Q+2/m 2 + M #2 mb2/iQ /2i2 KBM2 r?2°2i?2 /[Bz2 2M+2b Q++r
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*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

kX1t KTH2 Ua2+iBQM RjXRV h?2 *?2KBi2+? 2tT2 'BK2MiX |IbBM;
r2 +QM+HmM/2/i? ii?2 K2 M MmK#2> Q7 mMBib T°Q/m+2/ T2 r22
7Q° 1?20?22 bb2K#Hv K2i?Q/bX AM i?Bb + b2-i?2 7QHHQrmT |
i?72 bb2K#Hv K2i?Q/b /Bz2 - #mir?2°'2/Q i?2/Bz2 2M+2b Q++m"

jX6Bb?2°6b Ga. S Q+2/m"2

Ho : i= Ha: ;6

h2bi ai iBbiB+
t= r Xi Xj

(13:16)

1, 1
_2D2+iBQM mH2 MSE &tq

! I

Cp@p Hm2 TT Q H@BY@pP 2HmX

C *BiB+ Hp Hm2 TT & B7t _2D2+i Q t t, X

r?2°2i?2p HP2BO% b2/ tQ/Bbi B#miBQMIRI?22b Q7 7°22/QKX

ZM2DbIiBROMXX XXX XXXXXXXXXXXXXRKXKREBE XX XXX
6Q i?72 *?2KBi2+? 2tT2 BK2Mi-

TTHv 6Bb?2 6b Ga. S ' Q+2/]
r?2i?2° i?2°2 Bb

bB;MB}+ Mi /Bz2 2M+2 #2ir22M i?2 K2 Mb
UJ2i?Q/ V M/ TQTmH iBQM Kk UJ22@ H2pAH?Q7 bB;MB}+ M+2
bQH,

"2 BMITT2] aXky yXRy yXy8 yXyk8 yXyR yXyy8
to Hm2d®RkyX3dj] RXj8e RXd3k kXR

dN kXe3R jXy88

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

9X J MV T +iBiBQM2 b }M/Bi2 bB2 iQ /2i2°KBM2 ?2Qr H ;2 i?2 /B
b KTH2 K2 Mb Kmbi #2,MQARD2Bib + b2 i?2 i2bixpi ¥BbiB+ Bb
M/ i?2 i2bi Bb +QM/m+i2/ #v i?2 7TQHHQrBM: T Q+2/m 2X

8XBb?2 6b Ga. S'Q+2/m 2" b2/ QM i?2 R2bxjai iBbiB+

h2bi ai iBbiB+
Xi X;
_2D2+iBQM _mH2 i G2p2H Q7 aBDBBIBK Mxtj2 LSD r?22° 2
S

LSD= t, MSE —+— (13:17)
n; n;

eXQM}/2M+2 AMi2 p H 1biBK i2 Q7 i?2 .Bz2 2M+2 "2ir22M hrQ SQ
J2 Mb IbBM: 6Bb?2 6b Ga. S Q+2/m" 2

(X; X; ) LSD (1318)

r?2 2 S
1 1

LSD= t, MSE =+ = (13:19)
[ j

Mt ), Bb # b2/tQ/Bbi B#miBQMIRI?22b Q7 7 22/QKX

dX A7 i?2 +QM}/2M+2 BMi2 p H BM 2tT 2bbBQMIURIXIR3V BM+Hr
+ MMQi "2D2+ii?2 2vTQi?2bBb i? ii?2irQ TQTmH iBQM K2 Mb

3X >Qr2p2 -B7i?2+QM}/2M+2BMi2 ' p H/Q2b MQiBM+HmM/2i?2p
i?72°2Bb /Bz2'2M+2 #2ir22M i?2 TQTmH iBQM K2 MbX

ZM2DIiBROMXX XXX XXXXXXXXXXXX XXKRKXKKREMEK M X X X |

6Q  i?2 *?2KBi2+? 2tT2 ' BK2Mi- TTHv 6Bb?2 6b Ga. S Q+2/m" 2
ai iBiB#; iQ /2i2°KBM2 r?2i?2 i?2°2Bb bB;MB}+ Mi/Bz2 2M+
i?72 K2 Mb Q7 TQTmH iBQM R UJ2i?Q/ V M/ TQTmH iBQM j UJ2i
i?72 K2 Mb Q7 TQTmH iBQM k UJ2i?Q/ "V M/ TQTmH=iBQM j UJ2]
0:05 H2p2H Q7 bB;MB}+ M+2X 6BM/ N8W +QM}/2M+2 BMi2 p H 2t
#2ir22M i?2 K2 Mb Q7 TQTmH iBQMb R M/ k M/ K F2 +QM+Hmb
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*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

bQH,
hvT2 A1°°Q° _i2b
RX LPo ; p2 mb bi iBbiB+ H2pB/2M+2 iQ '2D2+i Q" MQi "2D2+i i

2[m HTQTmH iBQM K2 MbX

kX g2 b?Qr2/ ?Qr 6Bb?2 6b Ga. T'Q+2/m 2 + M #2 mb2/ BM bm+?
r?2°2i?2 /IB772 2M+2b Q++m X h2+?MB+ HHQiB+iBR 272 "2/ i
‘2bi'B+iGa. i2bi #2+ mb2 Bi Bb 2KTHQvVv2/ QMHvV B7#r2 } bi }M/

p Hm2 #v mbBM; M HvbBb Q7 p B M+2X

jX hQ b22 r?v i?Bb /BbiBM+iBQM Bb BKTQ'i Mi BM KmHiBTH2 +QK
2tTH BM i?2 /Bz2 2M+2+#P2KM2BbQMhBE2 A 2°°Q " " i2 M/ M
2tT2 BK2MirlBwR2 A 2°°Q" " i2X
9X AMi?2*?2KBi2+? 2tT2 'BK2Mir2 mb2/6Bb?2 ' 6bGa. T'Q+2/m 2
+QKT "BbQMbX
h2bi R h2bi k h2bi j

8X AM 2 +?2 + b2-r2 mb2/ H2p2H=QDHB:MB}+ M+2 Q7

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

eX h?2°27Q02-2 +?2 i2B7 1?2 MmHH ?2vTQi?2bBb Bbi m2-i?2 T Q#
rBHH K F2 hvT2 A=2008¢c BPM+2-i?2 T Q# #BHBivi? ir2 rBHH M
hvT2 A2 "Q QM 2 #2002+ BIp X

dX AM /Bb+mbbBM; KmHIiBTH2 +QKT 'BbQM T ' Q+2/m 2br2 272" iC
2°°Q'=0:05) bi?2+QKT "BbQMrBb2 hvT2 a6 &I BM/Bi#2i2i?2 H2p2H
Q7 bB;MB}+ M+2 bbQ+B3M/HBB?rBb2 +QKT "BbQMX

3X q? iBbi?2 T Q# #BHBivi? iBM K FBM;i? 22T B rBb2 +QKT "B
hvT2 A2 "Q iQHW bi QMY i?2i? 22 i2bib)\

UV hQ Mbr2 i?Bb [m2biBQM- MQi2 i? i i?2 T Q# #BHBiv i? ir
hvT2 A2°Q QM Mv Q7 i?2 (292299 (0d3)B b:8574 X
U#V h?22 T Q# #BHBivQ7 K FBM; i H2 bio@W2-hyB26A X Q" Bb

U+V h?mb-r?2Mr2 mb2 6Bb?2 6b Ga. T Q+2/m 2iQK F2 HHi?"
BbQMb-i?2 hvT2A 2 °Q " i2 bbQ+B i2/rBi? i?Bb TT Q +? Bl
HHvyXR9kecr2 272 iQi?Bb@p2Q HRIi22bTIZ2BK2MirBb?2
hvT2 A2°Q " i2X

NX hQ pQB/ +QM7mbBQM-r2 /2MQi2 i?2 2tT2 BK2MirBh2 hvT2 A 2

RyX h?2 2tT2 ' BK2MirBb2 hvT2 A 2°°Q" ~i2 :2ib H “;2° 7Q° T Q#H?2
H iBQMbX 6Q° 2t KTH2- T Q#H2K rBi? }p2 TQTmH iBQMb ? b
+QKT "BbQMbX A7 r2 i2bi2/ HH TQbbB#H2 T B rBb2 +QKT “BbQ
rBi? +QKT 'BbQMrBb2 20:Q6-112 DiT2 BK2MirBbh2 hvT2 A2 °Q"
rQmH/ #12(1-0.05°=0:40 X

RRX AM bm+? + b2b- T  +iBiBQM2 b HQQF iQ Hi2 M iBp2bi? i T Q
2tT2 ' BK2MirBb2 2°°Q" " i2X

RkX PM2 Hi2 M iBp2 7Q" +QMi'QHHBM: i?2 Qp2  HH 2tT2 BK2MirE
i?72 "OM72 "QMB /DmBM@PQ@HpP2b mbBM; bK HH2  +QKT ‘BbQMr
7Q° 2 +?2i2biX

RjX 6Q° 2t KTH2- B7 r2 € MiBQrBbR +QKT 'BbQMb M/ r Mii?2 K tB
T Q# #BHBiv Q7 K FBM; hvT2 A 2°°Q  7Q  i?2 Qp2i2HH 2tT2 B
bBKTHv mb2 +QKT "BbQMrBb2 2:,0C ~ % 2[m H iQ
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*7? TiZR,J 1tT2 BK2Mi H .2bB;M M/ M HvbBb Q7 0 "B M+2

ROX AM i?2 *?22KBi2+? 2tT2 BK2Mi- B7 r2r MiiQ mb2 6Bb?2 6b Ga.
i2°22T B'rBb2 +QKT 'BbQMb rBi? K tBKmK 2tT2.BK2MN5rBbh2 2 "«
r20b2ii?2 +QKT "BbQMrBb2 2 00582 0Q#2 X

R8X U 2+ HH*? Ti2 ' NV 6Q  }t2/b KTH2 bBx2- Mv/2+ 2 b2BMi?2
hvT2 A2 "Q rBHH "2bmHIi BM M BM+ 2 b2 BMH?22TAQ# #BHBIiv
2°°Q -r?B+? +Q "2bTQM/biQ ++2TiBM; i?2?2vTQi?2bBbi? ii?2i
"22[m Hr?2M BM 7 +ii?2v "2 MQi 2[m HX

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

RAX a2p2° HQi?2 T Q+2hmRbrdmAmQ bMmh 2nM+ Méb KmHiBTH?2
M:2 i2bi? 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? i MQ QM2 T Q+2/m 2 Bb #2bi 7Q° HH ivT?

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

& %

URRjI\@W-I\LLSV 62# m “v ky- kyks
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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

UV 7i2° +QMbB/2'BM;i?2 2H iBQMb?BT #2ir22M /p2 iBbBM:
K "F2iBM; K M ;2" KB;?i ii2KTBi@® H2b 7Q" ;Bp2M H2p2H (
/p2 iBbBM; 2tT2M/Bim 2bX

U#V Tm#HB+ miBHBiv KB:2i mb2i?2 "2H iBQMb?BT #2ir22M i?2
M/ i?22 /2K M/ 7Q  2H2+T B#BiR2HR+i ' B+Bivmb ;2 QM i?2 # bB
M2ti KQMi?6b MiB+BT i2// BHv ?B;? i2KT2" im 2bX

jX _2:°2bbBQM M HvbBb + M #2\nbRh B (EPQHEN; 2Qri?2 p "B@
#H2b "2 “2H i2/X

9X AM 2:°2bbBQM i2 ' KBMQHQ;v-i?2p "B #H2 t2iBM;/T\Vi/B+i2/ Bb
p B #H2 U/2MQi2N#&v h?2 p "B #H2 Q' p "B #H2b #2BM; mb2/ iQ
p HmM2 Q7 i?2 /2T2M/2Mi p "B #H2M/2T2 MHAMIB?2H2b U/2MQi2/
#v x VX
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*7? Ti2R,9aBKTH2 GBM2 ° _2; 2bbBQM S ;:

8XaBKTH2 HBM2 ~ "2, i2RbBBKMMIH2bi ivT2 Q7 "2;°2bbBQM M HvDbI
QM2 BM/2T2M/2Mi p B @#HM2 /IMT2M/2Mi p B #H2 BM r?B+7? i?2
H iBQMb?BT #2ir22M i?2 p B #H2b Bibi TE QtHBKMI2/ #v

eX _2;°2bbBQM M HvbBb BMpQEMBMT 2ANQ 2K @H2b Bb + HH2/
KmHiBTHZ 2bbBQM M HvbBbX

dX JmHIBTH2 "2:°2bbBQM M4 m hBHBWMIIOHBEOMb?BTh "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 #2HBRp22iHiy b AQbi?2b2 “2bi m> Mib U/2MQi:

#v .y V. "2 "2H i2/ TQbBiBpBBEx2Q7222 bihQ@MvmH iBQM
Uu/2MQi2/xv 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 #MH» "2H i2/iQ i?2 BM/2T2M(2Mi p "B #H2
_2:°2bbBQM JQ/2H M/ _2:°2bbBQM 1[m iBQM

RXTQTmH VBAWIi?2 K M/6b SBxx S "HQ b2t KTH2-i?2TQTmH iB
i72 "K M/6b 2bi m> MibX 6Q  2p2 v 2bi m> MiBMi?2 TQTmH iB
x__Ubim/2Mi TQTmH iBQMV M/ +Q \2bTuJIki/Bild} HvHmR22p¥ X

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*7? Ti2R,9aBKTH2 GBM2 ° _2; 2bbBQM S ;:

kX B; 2bbBQM X@P2H [m iBQW i/2b+ B#3bBbQr2H i2/ MY
M 2°°0Q i2°'¥b + HH2/i?2 2;°2bbBQM KQ/2HX

jXaBKTH2 GBM2 ~ _2; 2bbBQM JQ/2H

y= o+ X+ (14:1)

o M/y "2°272°°2/iQ Wi?R2i2 Q7 i?2 KQ/2HUi®™M :"22F
H2ii2° 2TbBHQMN @b p "B #RB22 °2/iQ b2i?® i2 X

9X h?22°°Q  i2°K ++QmMitB7HEHB2viBM + MMQi #2 2tTH BM2/ #v
i?2 HBM2 ° "2H iB®HMb2EMM X

8X h?2 TQTmH iBQM Q7 HH K M/6b "2bi m> Mib + M HbQ #2 pB
bm#TQTmH 1 RM2ET Q" 2 +? /BbiBM+iXp Hm2 Q7

UV 6Q 2t KTH2- QM2 bm#TQTmH iBQM +QMbBbib Q7 HH K |
M2 ° +QHH2;2 + KTnaly2b pBh720itMQi?2° bm#TQTmH iBQM +
bBbib Q7 HH K M/6b 2bi m> MibHQ+ i2/ M2NY @ bk 22 bK T
M/ bQ QMX

U#V 1 +?2 bm#TQTmH iBQM ? b /B#HQ B2bilyQkBdIXK h?mb -
/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

eX'P;"2bbBQM 2[vh liBKPMBbi " B#mniBaOM2D7? b Bik®Qm Q"
2tT2+i2/ p Kmh?2 2[m iBQM i? i /2b+ B#2b ?Qr i?9-2tT2+i2/ p
I2MQEIY)- Bb "2H k2BbQ+r HH2/'P222bbBQM 2[¥ iBQM

dXaBKTH2 GBM2 ° _2:°2bbBQM 1[m iBQM

E(y)= o+ 1X (14:2)

h?2 ;> T? Q7 i?2 bBKTH2 HBM2 ° "2;°2bbBQM 2{nBHBiQ® Bb bi
y@BMi2 +Q7Tii?2 "2; 2bbB @W HERMR20 T2 ME(y) Bb i?2 K2 M
Q  2tT2+i2/ pyHM?Z Q7Bp2M x¥m2 Q7

3X U6B;m 2 R9XRV SQbbB#H2 "2; 2bbBQM HBM2b

URRjI\@WMUSV 62# m “v ky- kyks



*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, KE222bFMQrM- r2
+QmH/ mb2 2[m iBQM UR9XKV iQ +QK T2 ipRE Pt ¥ HMQ Q7

kX AM T  +iB+2- i?2 T > K2i2  p Hm2b "2 MQi FMQrM M/ Kmbi #
b KTH2 / iX a KTH2 bi iBbiB+bpU/2MQiR/ V "2 +QKTmi2/
b 2biBK i2b Q7 i?2 TQTmH iBQW TX &2#diBimiBM; i?2 p Hm2b
i?72 b KTH2 bibiBMiB+Qy M/, BM i?2 "2:°2bbBQM 2[m iBQM- r2 Q
i72 2biBK i2/°2:°2bbBQX 2[m iBQM

jX1biBK i2/ aBKTH2 GBM2 ~ _2:2bbBQM 1[m iBQM

Y= ky+ bx (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?72 TQBMi 2bERK-iiQ2®&2 M p MR 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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*7? Ti2R,9aBKTH2 GBM2 ° _2; 2bbBQM S ;:

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 M2 QFB/2b #QNOBMi 2biBIQEW) 7Q° ;Bp2M pxHm2 Q7
M/  T'2/B+iBQWM M BM/BpB/myHQ@ HMRpQM xXm2 Q7

LQi2b Y *QKK2Mib

RX 2:'2bbBQM M HvbBb+ MMQi#2BMi2 T 2i2/ b+ MR/ @79
"2H iBQMb?BT #2ir22M p "B #H2bX Ai+ M QMHvV BM/B+ i2 ?2Qr Q"

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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"2 bbQ+B iPBi? 2 +? Qi?2°X

kX Mv +QM+HmMbBQMb #Qmi+ mb2 M/ 2z2+iDkimbK #RI@F7b2/ mTQN
i2Qb2 BM/BpB/m Hb KQbi FMQrH2/;2 #H2 #Qmii?2 TTHB+ iBQ

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

E(yix)= ot X

iQ 2KT? bBx2 i? ii?2 2; 2bbBQM 2[m iBQM Ty Q@B /2B p2MK2 M ¢
p Hm2XQ7

ROXk G2 bia[m 2b J2i?Q/

RX h?242 bib[m “2b K2BbQ/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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.
y £

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+ ii2 /B :° RM #H2b mb iQ Q#b2'p2i?2 /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 BT >QHBYVI2/ #v

U/V TQbBiBp2 HRMW2iBQMb?BT Bb BMXBMY2( #2ir22M

U2V g2 i?2°27Q 2 +2BUBHPRABM?2 ° " KQIBHBIQM2T 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

§i = b+ buXi (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?2y@BMi2 +QTii?2 2biBK i2/°2;"2bbBQM HBM?2

Ch, i?2bHQT®7 i?2 2biBK i2/2;°2bbBQM HBM?2

Cx;, bBx2 Q7 i?2 bim/2Mi TQTmH iBDMUWRmMyyWY 7Q" i?2

8X AM bBKTH2 HBM2 " "2; 2bbBQM) 2 +QOMEBLih BRQIMQ p Hm2b, Q
7Q  i?2BM/2T2M/2Mip "B #H2 M/ QM2 7Q  i?2 /2T2M/2Mi p "B #

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/iQ2D RKBXIR/ 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 phHinMety @7i KBMBKBMX2 bmK Q7 i?2 b[mQ72b
i?72 /2pB iBOKDir22M i?2 Q#b2 p2/ p Hm2b Q7 i?3/2MR2M/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

CYi, O#b2 p2/p @MA?2 /2T2M/2Mip "Bi2HR4DQ p1BQM
C%, T 2/B+i2/p @Q#A?22/2T2M/2Mip "Hi2HR#DQ 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,

P
b = @ X0 y) - pXy  nxy (14:6)
(xi x)2 X?  nx2
b = y 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

&
I

y bix=130 5(14) =60

h?mb-i?2 2biBK i2/ "2; " 2bbB®MeE{sx iBRM Bb

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*7? Ti2R,9aBKTH2 GBM2 ° _2; 2bbBQM S ;2

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;52h5b\B QM 120 n Bi i BE &
THvVBM; 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?BMM 2 BB®M i?2 bim/2Mi TQTmH iBQM Q7 Ryyy E
i2/ rBi? MBM+ 2 Q7 08yyy B2 MV 2tT24HhiH2bc 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

$=  60+5(16) = 140

>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 +?Q QbiRi2}2Xm iBQM

ROX A7bQK2Qi?2 + Bi2 BQMr2 2mb2/-bm+? bBKBMBIKBXBM;IPQ I
#2ir23M MK, - /Bz2 2Mi 2[m iBQM rQmH/ #2 Q#i BM2/X AM T  +
b[m “2b K2i?Q/ KWIR2rB/2HvV Xb2/

R9Xj *Q2{+B2Mi Q7 .2i2°KBM iBQM

RX >Qrr2HH/Q2bi?22biBK i2/°2; 2bbBQM 2 [a0 B @ M2WWi?@Q7 /i2} X
T QpB/2b K2 bm 20Q) M2bb Q7Q1i?2 2biBK i2/°2;°2bbBQM 2[m i

KX DbB/N BIQ  i?72 Q#b2°p iBQM- i?2 /[Bz2 2M+2 #2ir22M i?2 Q#b2

i22 /2T2M/2Mip VB #HBH i?2 T 2/B+i2/p Hm2 Q7 i?22 /2T2M/2Mi |

9 -Bb+ HH2? i2bB/m HX h2BB/m H “2T 2b2Mib i?® 2°°Q  BM r
iQ 2biBK X2h?mb- 7iQ? P2b2 p iBQM- i?2 y29B/ik 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 b i?2 bmK Q7 b[m “2b /m2iQ 259F - Bb /2MQi2/ #v

SSE= (v 9’ (148

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 2biBrii20Qii [m “i2 Hv
FMQrH2/:2 Q7 i?2 bBx2 Q7 i?2 bim/2Mi TQTmH iBQMX gqBi?Qmi F
p "B #H2b-r2 rQmHbAMDR2HIZZX2 M 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 mbBMK THZ Ky2= M0 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 2Myty T QpB/2b K2 bm 2 Q71?2 2" QyBUAQH/B2HiBM mb
b H2bX h?2 +Q "2bTQM/BM; bmK Q7 b[m "2b-+ HH2/i?2iQi H bn
SST X

ssT= "y y? @9
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_2:°2bbBQM S ;2

dX U6B;m 2 R9X8V

3X q2 + M i?BMETQ7 b

UR R M@KV V

K2 bm 2 Q7 ?Qrr2HH i?2 Q#b2 p iBQMb +H

62# m v ky- kyk8
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S ;2
i?72 y HBM2MGSE b

K2 bm 2 Q7 ?Qr r2HH i?2 Q#b2 p iBQMb +H
i?2 ¢ HBMX

NXabhK Q7 a[m "2b .m2 iQ 2y 2bpdBRAK Q7 b[m "2b /m2 iQ "2;°2bbB

J2MQi24SR - K2 bm 2b ?2Qr KynpHim2b QM i?2 2biBK i2/ “2: 2bb
HBM2 /2pByi2 7" QK

SSR= (9, y) (14:10)

RyX 2H iBQMb?BT SEDBISR- MSBSEV 6 QK i?2 T 2+2/BM; /Bb+mbbBQ
b?QmH/ 2tT BSTi8SR- M$SE 2 "2H i2/X

SST = SSR+ SSE (14:11)

r?2° 2

CSST, iQi HomK Q7 b[m “2b
CSSR, bmK Q7 b[m "2b /m2iQ “2;2bbBQM
CSSE, bmK Q7 b[m "2b/m2iQ 2 °Q"

RRISR + M #2 i?Qm;?2i Q720bTi?PBMITIQ iBQRABTR7MSESE + M #2
i?7Qm;?i Q7 bniR2tTH BWQ/iB@EETX7

RkXt KTH2 K M/6b SBxx S "HQ b 2t KTH2

rz H2 /v FMQ$9R=i1530 MBSST=15;730c i?2 27Q 2- bQFRBM; 7Q"
BM 2[m iBQM UR9XRRV-r2 }M/i? ii?2 bmK Q7 b[m "2b/m2iQ "2

SSR= aah @ aa%15;730 1530=14200

RjX >Qr i?2 i?°22 bmKb SST-SBR-"2MSSE- + M #2 mb2/iQ T QpB/2
K2 bm 2 Q7 i?2 ;QQ/M2bb Q7 }i 7Q  i?2 2biBK i2/ 2;°2bbBQM 2]\
UV h?22biBK i2/°2;°2bbBQM 2[m iBOM rQmH/ T QpB/2 T2'72

i?72 /2T2M/2Mi g BTHHRM2/ iQ HB2 QM i?2 2biBK i2/ °2; 2bbB¢(
U#V AMi?Blg+gb2+QmH/ #2x2 Q7Q 2 +? Q#b2 p $BOM " 2bmHiE
U+V "2+SBH2 SSR+ SSE- r2 b22 i? i 7Q° TSSR2Kinpii 2[m H

SST- M/i?2  iBEU V Kmbi2[m H QM2X
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U/V SQQ 2" }ib rBHH 2bmHi BBEX =2Mp HiM2bTR®W 2bi }i Q++m
r?2MSSR=0 M/ SSE=SST X

ROXQR{+B2Mi Q7 .2i2 ' KEMWPBRQMBR SST- r?B+? rBHH i F2 p Hm2b
#2ir22M x2°Q M/ QM2- Bb mb2/ iQ 2p Hm i2 i?2 ;QQ/M2bb Q7 }
"2;°2bbBQM 2[m iBQMX h?Bb " iBQ Bb + HH2/ i?2 +Q2{+B2Mi (
/[2MQi2/ #2 UV UPi?2  i2ti#RQ’QFV X

2= SSR (14:12)
SST
R8X q?2M r2 2tT 2bb i?2 +Q2{+B2Mi Q7 /2i2 " KBM VBOMBMi2T@ +2M
T 2i2/ bi?R2 +2Mi :Q7i?2iQi HbmK Q7 b[m "2bi? i+ M #2 2tTH
mbBMi?2 2biBK i2/ "2:"2bbBQXl 2[m iBQM

ReXt KTH2 K M/6b SBxx S "HQ b 2t KTH2

UV h?2p Hm2 Q7 i?2 +Q2{+B2Mi Q7 /2i2°KBM iBQM Bb

2 SSR _ 14,200
~ SST 15730

=0:9027

U#V 6Q° 'K M/6b SBxx S "HQ b-r2+ M +QM+HmM/2i? i NyXkdW

b[m "2b+ M#2 2tTH BM2/#vmbBM; i?2 2biB¥K=06R#52%;iQ blb B (BW

U+V AMQi?2  NQXbkdW Q7 i?2 p 'B #BHBWH#RM2OTH2BM2/ #v i?2
HBM2 * "2H iBQMb?BT #2ir22M i?2 bBx2 Q7 i?2 bim/2Mi TQT
b?QmH/ #2 TH2 b2/iQ }M/ bm+? ;QQ/}i7Q i?22biBK i2/ 2;

*Q "2H iBQM *Q2{+B2Mi

RX AM *? Ti2  jr2 BMi'Q/m+2/i?2 +Q "2H iBQM +Q2{+B2Mi b /2
i?2 bi'2M;i? Q7 HBM2 ° bbQ+B iBQMx#2Mri22 Mo iHOn B b B # 2D -
+Q "2H iBQM +Q2{+B2Mi ‘2 Hrwhi#2X22M

kX p Hm2 @GM/B+ i2b i? i i?2 irxpMB #H2B2° 72+iHv "2H 2/
BM TQbBiBHBM2 ~b2Mb2X 1BMIR+Q2k iM§ "2 T2 72+iHv
"2H i2/ BMI2: iBpHBM2 * b2Mb2-rBi? HH/ i TQBMib QM bi’ B
2 b M2; iBp2 bHQT2X 0 Hm2b Q7 i?2 +Q "2H iBQM +Q2{+B2Mi +
X My 2 MQi HBM2 "HvX2H i2/
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JXaAJKTH2 *Q "2H iBQM *Q2A#B2®i 2bbBQM M HvbBb ? b H 2 /v #
7Q°K2/ M/ i?2 +Q2{+B2Mi Q7?/2QKRBEM2IBQN b KTH2 +Q "2H iE
+Q2{+B2Mi + M #2 +QKTmi2/,

My = UbB;M\%’VQZ{+BZMiQ7/2i2‘K=BI\/IUitBBQ:M\Fl)Qr7 (14:13)
r?2°18B Bb i?2 bHQT2 Q7 i?2 2biBK i2/ ®W=1RHbBQM 2[m iBQM

XALZ56 , a?Qr i? i i?2 +Q2{+B2Mi Q7 /2i2°KBM iBQM Q7 DbBKTH2 HBM
b[m "2 Q7 i?2b KTH2 +Q ' 2H (0B;@M +PR{HBCMi Q7

9X1t KTH2 "K M/6b SBxx S HQ 2t KTH2
i?72p Hm2 Q7 i?2 +Q2{+B2Mi Q7 /2i2 ' KBM iBQM +Q "2bTQM/BM;
bBQM 2[nm=60QM8x B@I027X "2+ mb2 i?2 bHQT2 Q7 i?2 2biBK i2/ "2;
2[m iBQM Bb TQbBiBp2-2[m iBQM UR9XRjV b?Qrb i? ii?2 b KTF
B-prOZ?:+O:9501X U bi QM; TQbBiBp2 HBM2 ° bbQ+BI/iBQM 2tBb
y XV

8X AM i?2 + bRIQM?2 * "2H iB®HMb2XEMirQ p "B #H2b- #Qi? i?2 +Q2{+
Q7 /2i2°KBM iBQM M/ i?2 b KTH2 +Q "2H iBQM +Q2{+B2Mi T C
bi’2M;i? Q7 i?2 "2H iBQMb?BTX h?2 +Q2{+B2Mi Q7 /2i2 " KBM iE
#2ir22M x2°Q M/ QM2-r?22°2 bi?2b KTH2 +Q "2H iBQM +Q2{+B2
#2ir22M MHAL X

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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eX Hi?Qm;:?i?2b KTH2 +Q "2H iBQM +Q2{+B2Mi Bb "2bi'B+i2/iQ
ir22M irQ p "B #H2b-i?2 +Q2{+B2Mi Q7 /2i2 KBIN) NB{GM 2 M #2 mtl
"2H iIBQMb?BTb M/ 7Q" "2H iBRMbO?BDb 2?BINP/ DR2M/2MX p "B #H?2
h?mb-i?2 +Q2{+B2Mi Q7 /2i2°KBM iBQM T QpB/2b rB/2 " M;2 (

XAlLLV HBKBi iBEMbHW22 +QKKQM KBbmM/2 bi M/BM:b

aQm +2B#? 2H >X EmiM2" 2i HX UkyRNV- TTHB2/ GBM2 " ai iBbiB+ H JQ
_2;°2bbBQM JQ/2Hb-J+;" r@>BHH AM+X- U8i? 2/BiBQMV

RXBb M/2 bi M/BM; 7B ;R> BM/B+ i2b iRbi27mH T 2/B+*iM @R b
K /2X UMQi M2+2bb "BHvV +Q " 2+iV

UV UhQHmM+ *QKT Mv 1t KTH2V i?2 +Q2{+B2Mi @%=/2i2 ' KBM il
0:82VX u2i i?2 Ny T2 +2Mi T 2/B+iBQM BMi2'p H 7Q" i?2 M2ti
Ryy mMBib- r b rB/2 Ujjk iQ 8yd ?2Qm bV M/ MQi T '2+Bb2 2
KM ;2K2MiiQ b+?2/mH2rQ F2 b 2z2+iBp2HvX

U#V JBbmM/2 bi M/BM; RR”BD Dom#¥2b @MEIN iBp2 "2/m+iBQM

7°Q3ST M/ T QpB/2bMQBM7Q K iBQM #Qmi #bQHmMi2 T 2+B
K2 M 2bTQMb2 Q" T 2/B+iBM: M2r Q#b2'p iBQMX

kXJIBbmM/2 bi M/BM2BR2 BM/B+ i2b i? ii?2 2biBK i2/ 2;°2bbBQM |
'QQ/}iX UMQi M2+2bb "BHvV +Q " 2+iV

UV UBB:m 2 kXN V b+ R2BEHRERZAR6N X u2i HBM2 " "2:°2b@
bBQM 7mM+iBQM rQmH/ MQi#2 :QQ/}ibBM+2i?22;2bbBQ

iXJBbmM/2 bi M/BMR2jM2 > x2°Q BM/BX iMM? i2 MQi "2H i2/X
UMQi M2+2bb "BHv +Q "2+iVX

UV UBB;m 2 kKXN#V b+ RP2# ZiHIXM MV 2BR2 = 0:02X U Xi
MY “2bi'QM:Hv 2H i2/c ?2Qr2p2 -i?2 2H iBQMb?BT #2ir221
Bb +m pBHBM2 "X

U#V JBbmM/2 bi M/BM;b k MBZjK2Bb® ¥20-i P0/2 ; HEVP7" bbO+B i
#2ir2XMMN - 1?22 bi?2 +im H 2;°2bbBQM 2H iBQM K v #2
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RIO9X9 JQ/2H bbmKTiBQMb

RX AM +QM/m+iBM; "2:°2bbBQM M HvbBb-r2 #2;:BM #v K EBM;
TT'QT B i2 KQ/2H 7Q" i?2 "2H iBQMb?BT #2ir22M i?2 /2T2M/2
p "B #H2UbVX

kX 6Q i?2 + b2 Q7 bBKTH2 HBM2 ~ "2; 2bbBQM-i?2 bbmK2/ 2; 2

Y= ot 11X+

jiX h?2M i?2 H2 bib[m “2b K2i?Q/ Bb mb2t,i Mb2-pi?RQRHIBKmMm2b 7Q"
Q7 i?2KQ/2H T "(KRIi/2-b2bT2+iBp2HvX h?2 "2bmHiBM; 2biBK i2/
2[m iBQM Bb
$=p+ bix
1p2M rBi? H ;2 p?HimP2 QDBiBK i2/ “2;°2bbBQM 2[m iBQM b?Qm
mb2/ mMiBH 7m>i?2° M HvbBb Q7 i?2 TT QT 'B i2M2bb Q7 i?2
+QM/m+i2/X
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9X M BKTQ'i Mi bi2T BM /2i2 " KBMBM: r?2i?2  i?2 bbmK2/ KQ/2F
PQHP2AbBbiIBM: 7Q  i?2 bB:QBJ22Vi2H iBQMb?BTX h?2 i2bib Q7 bB
BM “2:°2bbBQM M HvbBb 2 # b2/ QM i?2 7TQHHQrBM:; bbmKTiB
X

8XbbmKTIiBQMb #Qmi h?2 1°"(BM2?R 2;°2bbBQM JQ/2H
y= ot 11X+

UV h?22 "Q B K M/QKp "B #H2 rBi? K2 M Q 2tT2+i2/ p Hm
i?iBbE():O X
AKTHB+ iBRM "2 +QMbi Mib-i?mb- 7Q" x<BD2 Rt Hmhm2/ Q7
p Hm% QB

E(y)= ot X (14:14)

br2 BM/B+ i2/ T '2pBQmbHv- 2[m iBQM UR9XR9V Bb 272
2[m iBQMX

U#V h?2 p "B MMRMQ@72/ # -Bbi?2b K27Q° HKKp Hm2b Q7
AKTHB+ h®QN "B M+#Qmi i?2 "2; 2bbBQMHRBMBRR[{A2 Hb
b K2 7Q HH p Hm2bXQ7

U+V h?2 p HM2b BM/2T2M/EXMi
AKTHB+ mBQM HmMmZ Q7 T "iB+mH XpBHMWRQ72H i2/ iQ i?2
p Hm2 Q@ Mv Qi?2 pcHmPMRW 71?2 pyHM2 Q7 'iB+mH "~ p Hm2
QX Bb MQi "2H i2/iQ i9ZRQ HMWZ Q7?2 pXHm2 Q7

U/V h?22 "Q BD KMQ K HHvV /Bbi B¥#pX2/Q° HHXXHm2b Q7
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"
BM i?Bb ;> T?B+ H BMi2 T 2i iBEQM- i®2 M;RM2+QQ /BM; iQ i?2
bT2+B}+ pxHMEMDOB/2 2/X >Qr2p2 - "2x p/HAERb PR iP2Q# #BHBIiv
/Bbi*B#miBQW QZM+2 i?2 T ' Q# #BHBiv yBb2 B#miB QiMly Q7
/IBbi"B#mi2/- 2 +? riBiKk2ip2°B MX 2

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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dX h?2 bT2+B}+ p Hm2 Q7 M¥2T2 iB+mH > TQBMi /2T2M/b QM r?2i"
+im Hp Hng2 Q&Fb ;"2 i2°i? M Q HREp iXM

3X g2 bbmK2 i? i bi B;?i HBM2 "2 Zb2MiR/i#Z # bBb 7Q " i?2
"2H iBQMb?BT #2ir22M i?2 p B #H2bX

R9X8 h2biBM; 7Q aB;MB}+ M+2

RX AM bBKTH2 HBM2 ~ "2; 2bbBQM 2[m iBQMy BB KABW@ " 2tT 2
TmM+iBXKQBMyR=7 o+ XX A7 i?2 p HMBRX2 Qi?72K2 Mp m2 Q7
/Q2b MQi /2T2M/ QM X2 2Mp RPI2M+Q7r2 rQmH/ + QM MM /217 i

MQi HBM2 "HvX2H i2/

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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kX hQ i2bi 7Q° bB;MB}+ Mi 2;"2bbBQM 2H iBQMb?BT- r2 Kmbi +
iQ /2i2 " KBM2 r?2i?2" i?2,pBHm2 ®7

jX hrQ i2bib "2 +QKKQMHvV mb2/X "Qi? "2[MB:2?M@RbBBK +2 Q7
BMi?2 "2:°2bbBQM KQ/2HX
1biBK i2 @7

RX 6°QKi?2°2;°2bbBQM KQ/2H M/ Bib bbmKTiBi®Ip rB+MA2QM++H
Q7 HbQ 2T °2b2Mib i?2 py PBHW2LQZQPR i?2 “2; 2bbBQM HBM2 X

kX h?mBSE - i?2 bmK Q7 b[m "2/ "2bB/m Hb- Bb K2 bm 2 Q7 i?2
i?2 +im H Q#b2 p iBQMb #Qmii?2 2biBK i2/ 2:°2bbBQM HBM2:

P P
SSE= i w? = (i b bx)?

iX ai iBbiB+B Mb ? pBBSRQrMi?2i /2;°22b Q7 7°22/QK #2+ mb2 ir
T K2i2p M/,;V Kmbi #2 2biBK i2/ iOSEQKTmi2

9X h?2<2 M b[m “2 RISEQV UT QpB/2b i?2 2biRKBiFS@7BpB/2/
#v Bib /2;°22b Q7 7°22/QKX

8XJ2 M a[m 2 1°°Q U1biBKV2 Q7

2= MSE = °°F (14:15)
n
eXai M/ */ 1°°Q° Q7 i?2 1biBK i2
r
p———
s= MSE = :’iEZ (14:16)

dX1t KTH2 "K M/0b SBxx S HQ b2t KTH2

1530
s’= MSE = 5 - 191:25

T'QpB/2b M mM#B b2FXbiBK i2 Q7
p p

s= MSE = 19125=13829
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t h2bi

RX h?2 Tm TQb22Q7 BD2iQ b22 r?2i?22  r2 + M + Q0% Hjd /B HHi
mb2i?2b KTH2 /i iQ i2bii?2 7TQHHQrBM; ?2vTQi?Zb2b #Qmi i?:

Ho: 1:0; Ha: 160

kX Hy7Bb "2D2+i2/-r2 rBHH +®M +M/m?2ii?bi iBbiB+ HHv bB:MB}+ Mi
"2H iBQMb?BT 2tBbib #2ir22M i?2 irQ p 'B #H2bX

jX Mg+ MMQi #2 "2D2+i2/- r28mBiH{2 D2Mi 2 piQ/2Q@M2HM/2 i? |
bB:MB}+ Mi '2H iBQMb?BT 2tBbibX

9X h?2 T°QT2'iB2th QVHB2/; /Bbi B@HWiB®AH2 bi b[m “2b 2biBK iQ"
QB - T QpB/2i?2 # bBb 7Q  i?2 ?2vTQi?2bBb i2biX

8Xa KTHBM; .Bbi'B#miBQM Q7
C 1tT2+i2/ o HMR)= ,

C ai M/ '/ .2pB iBQijDﬁ
X X
U#56v ,

C .Bbi B#miBQML6Q KKH UR9XRdAV

exX "2+ mb2r2/Q MQi FMQr-iP2 2 pi22Q@7 M 2 b ip,B K 2 @ Q24
#v 2biBK iBBI;i@ BM 2[m iBQM UR9XRAVX h?mb-r2 Q#i BM i?2 7Q|
Q7 X

dXLbiBK i2/ ai M/ */ .2pB iBQM Q7

Sop = PPe——s (14:18)
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3X h?2 bi M/ */ /2pB, BQMIQT 272 °2/iQ bi?2 bbM/hIn2b:Q Q7
S, T°QpB/2b M 2biBK i2 Q7 i?22 biXM/ /2 Q" Q7

NX ht?22bi 7Q° bB;MB}+ Mi 2H iBQMb?BT Bb # b2/ QM i?2 7 +ii?
bh .

Sb1
7TQHHQrb /Bbi B#miBQMaIBIi?2; 22b Q7 7 22/QKX A7 i?2 MmHH ?
2bBb Bb i'm2;482M M/ t= /s, X

RytXh2bi 7Q° aB;MB}+ M+2 BM aBKTH2 GBM2 ° _2;'2bbBQM
UV >vTQi?2bBb,
Ho: 1=0; H,: 160
U#V h2bi ai iBbiBY, UR9IXRNYV
Sh,

U+v 2D2+iBQM mH2,

BX@p Hm2 TT Q H3,By@p2Him2

BBX *"BiB+ Hp Hm2 TH, B7#+?, + 2D2®@i B¥7 t, X

222, Bb # b2/tQ/Bbi B#miBQ® rBi22b Q7 7 22/QKX

ZM2DIiBROMXX XXX XXXXXXXXXXXX XXKRKKKREKBKK M X X X |

*QM/nm+4Rbi Q7 bB;MB}+ M+2 7Q° K M/0b SBRVLSBIZ2pPZHIQ T i?2
bB;MB}+ M+2X

bQH,

RX >vTQi?2hBhb,=0:; H,: 160 X
kX G2p2H Q7 bB;MBg#H1MX2,

. o . 5
X h2bi bi iBbiBH UMM/ 2 - 2 _g62 X
: o e~ 0:5803

9X .2+BbBQM "mH?2
UV _2B@Bi7p@p Km2 - Q"
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U#V _2B02BTjtj t oy 2= toooss =3:355 XUh #H2 k Q7 TT2M/Bt .-
mTT2 i BHtQBHPB#miBQMV

8X .2+BbBQM,
UVp@p Hm2 UyXyyRO:003)40:02XMUaQ7ir "2V- H3 " 202 +i
U#Vt=8:62>t ., »=3:355- r2 "20+i X
eX *QM+HmMdBRMAFiIi M/ +QM+HMAZ2BIR MQi 2[m H iR x2 ' Q
h?Bb 2pB/2M+2 Bb bm{+B2MiiQ +QM+HmM/2i? i bB;MB}+ M
bim/2Mi TQTmH iBQM M/ [M “i2"Hv b H2b

*QM}/2M+2 AMi2 ppH 7Q°
RX h?27Q°'K Q7 +QM}/2M¢ BIB MiZ PpHH QQb,

bl t /2;n Zsbl

U#50, V

kX h?2 TQBMi 2biBK iQUBIR2 K “;BM Q7 2°,§  BX%

iX .2p2HQT NNW +QM}/2M+2 BWiZQp HKBIBK ©BEX S "HQ bX 6°C
h #H2 k Q7 TT2M/Bttlodsd 3B:855X h?2mb- i?2 NNW +QM}/2M+2 BMi:
2biBK iB BB

bb tpn oS, = 5 3:355(05803) =5 1.95

Q jXy8iQ eXN8X

9X 1i?72=001 H2p2H Q7 bB;MB}+ M+2-r2 + M mb2 i?2 NNW +QM}/
M Hi2 "M iBpQ / rBM; i?2 ?2vTQi?2bBb i2biBM; +QM+HmMbBQM
[ i X
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8X "2+ mb2y-i?22vTQi?BbBXMQQiHBM2QBMI?2 +QM}/2M+2 BMi2" ¢
pHUjXy8iQ eXN8V2I2si MM/ +QM+HmM/2i? i bB;MB}+ Mibi iB|
“2H iBQMDb?BT 2tBbib #2ir22M i?2 bBx2 Q7 i?2 bim/2Mi TQTmH |

eX AM ;2M2° H- +QM}/2M+2 BMi2 p H +iND @2 @ b2/ 4 QTi@ bi 2 Myb
#QmiX A7i?22?vTQi?2bBxBbp BIM2 QMBM i?2 +QM}/2M+2 BMi2 p |
/Q MQi "MPR+Ai?2 rBb2HyXD2+i

F h2bi

RX _2+ HEH]’,:P(yi y)2 - SSE=P(yi $)? - SSR:P(S% y)? X

kX M i2bi- # b2/ QMTi?Q# #BHBiv /Bbi'B#miBQM- + M HbQ #2 mb
bB;MB}+ M+2 BM "2; 2bbBQWXBYB R?TQM HW i-g 7B i2bli2rBHH
T QpB/2i?2 b K2 +QM+HHAWMKQM b i?2

jX "mi rBi? KQ'2i? M QM2 BM/2T2M/2RiigbiB+#M 22QbRRY iQ22bi
7Q° MDp2' HH bB;MBEJH iIBIQMb?BTX

9X A7 i?2 MmMHHHVTQR?@bBb i m2- i?72 K2 M b[m "2 /m2 iQ "2; 2k
UK2 Mb[m 2 2;"2bbBVgNBb /2MEER/ X AM ;2M2° H-

SSR
~2.°2bbBQM /2;°22b Q7 7°22/QK

MSR =

8X h?2°2;°2bbBQM/2;°22b Q7 7 22/QKBIKHR VIDZ[BIMHAQARIZ2 Mi
p B #H2b BM i?2 KQ/2HX "2+ mb2r2 +QMbB/2  QMHvV “2; 2bbBC
T2M/2Mip "B #H2 BM i?Bb +MIR2 SIR1?= SR X

d#50, Vv
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eX A7 0?2 MmH HHw T Q@Y b UWisR M/ MSE "2irQ BM/2@
T2M/2Mi 2biBK i3 P2 b KTHBM: /Bbi B#R MBEEM TR HHQrb
MF /Bbi"B#miBQM rBi? MmK2" iQ /2;°22b Q7 7°22/QK 2[m HiQ Q
12;°22b Q7 7°22/QKs2Xmh M2IQ7Q 2 @2M 2 p HMSBRPMSE
b?QmH/ #2 +H®W2X Q

dX A7 i?2 MmMHH ?2vTQiP@bRMSBD PBHBpY 2biBK 2M/ i?2
p HMMR/IMSE rBHH #2M~ i2¢ i?mb- H ;2 pMBRIMSE H2 /
iQi?2 "2D2#HBQM P2 +QM+HMbBQM i? ii?2 "2+ MIQBbD?BT #2ir
bi iBbiB+ HHv bB;MB}+ MiX

F)(y %) _ SSE P(y y)2  SSR

_ i*Yi _ . _ i ® _ .

MSE = s = heo MSR = 1 =1
X0

2 E(MSR) = 24 2 (XjeX)?

i=1

E(MSE)

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 THy B7F?,F.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

URRjI\@W-I\LLSV 62# m “v ky- kyks
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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

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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aQK2 * miBQMb #Qmii?2 AMi2 T 2i iBQM Q7 aB;MB}+ N

RX 2D2+iBM: i?2 MngH 2vO QM? 26BW+HmM/BM: i? i i?2 "2H iBQMb?
ir22s My Bb bB:MB}+ Mi/Q2b MQi2M #H2 mib b2 @Mt HinZ 242 i
"2H iBQMDb?BT Bb TXRbMX #2ir22M

kX *QM+HmM/BM; + mb2@ M/@2z2+i 2H iBQMb?BT Bb r °° Mi2/
T QpB/2 bQK2 i\ITZQQ?iB+ H DmbiiB’}ilrif?BZQ‘I\ZH iBQMb?BT Bb BM 7
+ mb K

X AMi?2 "K M/6b SBxx S HQ b 2t KTH2-r2+ M +QM+HmM/2i? ii
"2H iBQMb?BT #2ir22M i?2 bBx2 Q7 X?2MYifmi2'M2 "HQyitmH 2ilB Q M
KQ 2Qp2 -i?2 2biBK i2/ "2; 2bbB«dM R[@piB/QMi?2 H2 bi b[m "2b
2biBK i2 Q7 i?2 "2H iBQMb?BTX g2 + MMQi-+?QK2p2 BMQM+Hm,
bim/2Mi TQTxH+iBM +2 MBM[m "i2 HvDbmH2¥2+ mb2 r2 B/I2M@
iB}2/ bi iBbiB+ HHv bB;MB}+ Mi 2H iBQMb?BTX

9X K M/6bK M ;2°b72Hii? iBM+ 2 b2b BM i?2 bHim E2MivT-Qm B 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
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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;?i?2HBM2 ° TT QtBK=iB«bM BbQEEY2Q#2 i?2  M;2 Q7
Xp Hm2b Q#b2 p2/BMi?2b KTH2x BiH@2QK 20BT Q Q> 7 QA ; 2

3X :Bp2M bB;MB}+ Mi "2H iBQMb?BT- r2 b?2QmH/ 722H +QM}/2M
"2;°2bbBQM 2[m iBQM 7Q" T 2/B +xBoQMrb 242 B/TiQ W /BW:;2i Q
Q7 i2D Hm2b Q#b2 p2/ BM i?2 b KTH2X

NX 6Q° K M/6bSBxx S "HQ b-i?Bb " M:2x+Qa 2212Q/M b NMQX¥peH m 2 b
IMH2bb Qi?2° "2 bQMb BM/B+ i2i? ii?2 KQ/2H Bb p HB/ #2vQM/ |
QmibB/2i?2  M;2 Q7 i?2BM/2T2M/2Mi p 'BBHH2 MIOWM/ #2 K /2

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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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; 2bbBQNMbKQ/R2H-QR "2 K F
#OQmii?2 2H iBQMIX? B X2R228IM mb2HiZ2i b[m K2i?Q/
iQ Q#i BM i?2 2biBK i2/ bBKTH2 HBM2 ~ "2;°2bbBQM 2[m iBQMX

kX A7bB:MB}+ \2H iBQMb?BT 2tRb MN# MI22@+Q2{+B2Mi Q7
[2i2 KBM iBi@rb i? i i?2 }i Bb ;QQ/- i?2 2biBK i2/ *2;°2bbBQ]
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 iQEQJ -i?2 K2 M Q  2tT2+i2y PGHmM2BP2M p Hm2 Q7
Xx- M/ b T '2/B+iQ Q7 MBM/BpB/¥n 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

$= 60+5(10)=110 ($11Q000)

AM i?Bb + b2r2 ¢ 2omPBMQBMIi 2biBKQIMQI?2 K2 M pyHm2 Q7
r?2k=10X

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

$= 60+5(10) =110
>S2M+2-r2rQmH/ T 2/B+i[m "i2°"Hvb H2b Q7 ORRy-yyy 7Q bn
AM i?Bb + b2-r2¢9 DmbdBM2/B+iQQRY 7Q° M2r Q#b2 p iBQM
r?2h=10X

9X LQi iBQMb,

UVx 4i?2:Bp2Mp Hm2 Q7 i?2 BM/XT2M/2Mip ‘B #H2

U#Vy 41?22 M/QKp "B #H2 /2MQiBM; i?2 TQbbB#H2 p Hm2b «
p B #H2 vxr22M
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U+VE(y) 4 1?22 K2 M Q 2tT2+i2/ p Hm2 Q7 i?2 M 2d22WM2Mi p B
X = X

U/Vy = o+ X 4 1?22 TQBMi 2biBRy ) QMQT7?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?Bbx+=h2- M/ E(y) /12MQi2b i?2 mMFMQrM K2 M p H
Q7 [m "i2°’Hvb H2b 7Q° HHX2hliOX™ Mibr?2 2

U+V h?mb-i?2 TQBME(Z D IBKTi2QQ B/ #80+5(10) =110 -

Q ORRy-yyyX

U/V."mi- mbBM; i?Bp MQUOiBRMHDbQ iMm2/B+iQQ7 [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/QMQi T QpBi22MBBMIQ K i
bbQ+B i2/rBi?i?2 2biBK i2 M/fQ T 2/B+iBQMX+GQMIP2 M2Kmbi
BMi2'p HbTM//B+iBBMi2 p HbX

UV +QM}/2M+2 BMi2'p HBb M BMiXD M BHEBKR (R 7 i?2
'Bp2M p X2 Q7

U#V T 2/B+iBQM BMi2 p HBbmb2/r?2M2®M /r2pBMiiQyb 2Bz i
7Q° M2r Q#b2'p iBQM +Q "2bTQM/BM;iQ :Bp2Mp Hm2 Q7

kX Hi?Qm:?i?2 TYRIRFiQBPZM x BM2?QD K2 b i?2 TQBMi 2biBK i
Q7 i?72 K2 M pyHm2 QBp2M xHim2 OMi2 p H 2biBR Q@#i BM
7Q i?2irQ + b2b 2 /Bz2 2MiX

iX h?2 K ;BM Q7 24°Q2BbQ" 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 H3M2/T2 202 MID W T MK Bilp* M
BMi2'p Hi? i Bb BMi2M/2/iQ +Qp2  i?2 p HM2 Q7 i?22 T * K2i2 X
Bb bi i2K2Mi #Qmi i?2 p Hm2 iQ #RiCARM v #1722 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: I2MQIH #v2-QBb

= g Ly X (14:22)

n (Xi Xx)?

(22°€= MSE=' (v 9)(n 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 %+ )in 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

URO9XKjV IiQ Q#i BM
r

1 (10 14y —
Sp = 13829 — + 2~/ —13:829 0:1282 = 495
y 10 568
eXh?2Q 2K,
o 9 EG)
- < (n 2
Sy

dX¥QM}/2M+2 AMi2 B(OH) 7Q"°

Yt (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 ? P2sss=2:306 X h?mb- rBi2110 M/ K ;BM Q72 Q"
Q7t psp =2:306(495)=11415 -i?2 N8W +QM}/2M+2 BMi2 p H 2biB}
110 11415X

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- 1?2 N8W +QM}/2M+2 BMZ2Mp[ M 71Q" H2h 2 Mo i ? 2
bim/2Mi TQTmH iBQM B3R g 3BYIYOBIORRRR-9R 8

NX LQi2i? ii?2 2biBK i2/ bi M/ ¢//BpBMBQRM@7BQM UR9XkjV Bb Db
2bir?2M .x=0 X

RyX AM i?Bb + b2 i?2 2biBK i2/ bigM#2+ (PpBOiBQM Q7
S r

S S ! +
= — = S
¢ 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 K2 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 iIB@ K2 M X
U#V h?2 U2biBK i2/Vp "B M+2 bpQ@EbH2BEBiP, mEBMX
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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

Serred = 52 + SXZ)
2
- 2+ g2 i + pX X)
n (xi x)?
2
N Py LR (14:25)
n (Xi Xx)2
8Xh?2Q 2K,
9 ynew t( 2)
n
Spred
Sred = Var(y ynew)

Var(g )+ Var(yYnew)
Var(¢ )+ 2

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
r

1 (10 14)2 P——
S : 1A e . . =14
pred — 13829 1+ 10 + 568 13:829 1:.282 1469

dXS 2/B+iBQM AMi2yp H 6Q"°

9 t 12 Spred (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 27 Q tdQudspeq = 2:306(1469) =33:875 - i?2 N8W T 2/B+iBQM BMi2 p |
110 33875U0de-Rk8 iQ OR9j-3d8VX

NX LQi2i? 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 }

KQ'2T 2+Bbh2WNr2 + M T 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 "ByAHMU i?2 T 2/B+i2/p HM2 Q7 i?2 /@ VW2W/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 bBKTH2 HBM2 ° "2; 2bbBQM KQ/2Hr b bbmK2/X

y= ot X+ (14:29)

h?Bb KQ/2H BM/B+ i2bi? ir2 bbmk¥/iQn#2i 2 HBWMR2 H ZmW +iB Q
Q71?2 bBx2 Q7 i?2bim/2XWi THMHVIBO® WM K2+iBQM R9X9
r2 K /2i?22 7QHHQrBM; bbmKTiBQMb XQmii?22 "Q i2 K
RXE()=0 X
kX h?2p "B MBRIQZ b K2 7Q"
IXh?22p HM2RQEM/2T2M/XMi

9X h?2 2 "Q 72bK MQ 'K H/Bbi'BXmiBQM

HHXpVHIm g @7 X

U#V h?2b2 bbmKTiBQMb T QpB/2 i?2 i?2Q2RiB+MH i#DBb 7Q" |
Fi2bi mb2/iQ /2i2°KBM2 r?2i?2" i?2 "2HxiBDMBDBT #2ir22

bB;MB}+ Mi- M/ ZQMi}72M+2 M/ T 2/B+iB2NiBXMi2bpT H2 @
b2Mi2/ BM a2+iBQM R9XeX

8X A7i?2 bbmKTiBQMb #QmiTiP2 2[mQbiBTUKM-#P2?vTQi?2bBb

i2bib #Qmii?2bB;MB}+ M+2 Q7i?2 2:°2bbBQM "2H iBQMb?BT
“2bmHikbv MQi #2 p XB/
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eX Jm+? Q7 "2bB/m H M HvbBb Bb # b2/ QM M 2t KBM iBQM Q7 ;°

UV THQiIQ74B2/m HbBMbip Hm2b Q7 i?2 BM/2T2MMRMip "B #

U#V THQI QWB/m HbBMbi i?R 2/B+i2/ p HQR2b?2 /2T2M/2M]
p B #H2

U+V_ bi M/ “/Bx2/ 2bBMHRQHX
U/V MQ K H T Q# #BH®IX

_2bB/m H SHQi x BMbi

RX U6B;m 2 R9XRKV

UV S M2H ,A7i?2 bbmKTpB®MM22 iBb i?2b K27Q" HHp Hm2
QX 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 2bbBQMM@BXxQMi H# M/ X7 TQBMib

U#V S M2H ", Bo7 'IP2M+2 QBb 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+#2ig B2 W2 p B 7
"2;2bbBQM KQUEHIGTH2Z 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 HBMRB/X2; 2bbBQM KQ/

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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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

jX 6Q'KmHIBTH2 “2; 2MbHvpBb- i?2 "2bB/m WEHHKD 2BBAMHY
mb2/ #2+ mb2 Q7 i?2 T'2b2M+2 Q7 KQ'2i? 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 qBi? i?2 H2 bi b[m "2b K2i?2Q/- i?2 K2 MxQ 7Q X 2h ?2m!B-/ mBHI@B b
THv /BpB/BM; 2 +? "2bBiniH #VBiB igOQpPB/2bi?2 bi M/ “/Bx2/
“2bB/m HX
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jXai M/ / .2pB iBQM Qi?i?2bB/m H
p

S, w= s 1 h (14:30)
Sy, 9w = i?2Dbi M/ "/ /2pB iBQMiQ7 "2bB/m H
s = i?2bi M/ /27Q Q7i?2 2biBK i2
_ 1, xi x)? .
hy = S > S (14:31)
n (Xi x)?

9%i M/ ‘/IBx2/ 2bB/m H7Q  P#b2'p iBQM

yi 9 (14:32)
Sy ¥

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/ "/IBx2/ 2bB/m HTHQi+ MT QpB/2BMbB;?i #Qmii?2
"Qi2Z’R b MQ K H/Bbi BXrAB@Bb bbmKTIiBQM Bb b iBb}2/-i?

#MiBOQM Q7 i?2bi M/ “/Bx2/ 2bB/m Hbb?2QmH/MTT2MQ ik QK2 7°(
T Q# #BHBiv /Bbi'B#miBQMX

3X h?2mb-r?2M HQQFBM: i bi M/ “/Bx2/ 2bB/m HTHQi-r2b?Qmk

BK i2HM8W Q7 i?2 bi M/ "/Bx2/ "2bB/meHhbvi#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?Qr ?2Qr MQ'K H T Q# #BHBiv THQi Bb /2p2HQT2/-r2 BM
MO K Hb+® 2b

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 Q/2°2/ 7°QK bK HH2biXQ H “;2bi

U#V h?2  M/QKp B #H2 2T 2b2MiBM;i?2 bK HH2bip Hm2 Q#i
THBM; Bb + HHR/@?Q /2" bi XBbiB+

U+V ai iBbiB+B Mb b?Qri? i 7Q b KTH2b Q7 bBx2 Ry 7 QK bi
#BHBIiv /Bbi B#miBQM-i?2 2tT2+i2/p Hm2 QB5R hPBH@Q /2"
2tT2+i2/ p Hm2 Bb M CHKH2H b+X 2

'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# #BHBiv THQMO THQibB@NME22 ?2Q BXxQMi H
tBb M/ i?2 +Q "2bHQM/BMBx2/ 2bBQM HR p2 iB+ H tBbX
Uu?v A7i?2 bi M/ "/Bx2/ 2bB/m Hb "2 TT QtBK i2Hv MQ K HHyv
i2/ TQBMib b?QmH/ +Hmbi2' $B@b2HL2 TOBWMBM; i?2°Qm;?
i?72 Q B;BX

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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ROXN 2bB/m H M HvbBb, PmiHB2'b M/ AM~
b2'p iIBQMb

.2i12+iBM; PmiHB2 b

RX U6B;:m 2 R9XReV Bb b+ ii2 " /B ;" K7Q [ QmixHB2'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 Kv 2T 2R2M)M2Q/mibc B7 bQ-i?22/ i b?QMHZ2 #i2X/

iX h?2vK vbB:M H pBQH iBQM Q7 KQ/2MO bhm KO BIHI mHB 7 b Q -
#2 +QMbB/2 2/X

9X 6BM HHv- i?2v K v mBKThvyp#HRm2b 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; h?2ii2° /B ;" X

dX h?2hi M/ /Bx2/ 2bB¥nMHHDQ #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

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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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
b HB/ Q#b2 pXiS@MW? Th 2M Q' r b K /2 BM BMBiB HHvV "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+
FIX gBi? 0?22 +Q "2+4i /i -i?2 @ KHMM@72 b2/ 7" QK 9NXe3W iQ 3jX
M/ i?2 p HmR Q72+ 2 b2/ 7 QK e9XNe iQBNERDX W?22 HBM2
+? 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
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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 + MHB2 iBZ2MBB}2K72IDIQMH v
QM2 BM/2T2M/2Mip "B #H2 Bb T 2b2MiX

jX M BM~m2MiB H Q#b2 p iB@NHE ¥ 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 iBQMbitBK2 p HIP®Y i?2 BM/2T2M/2Mip "B #H2b "2 + H

H2p2' :2 TR KPR BM~m2MiB H Q#b2 p iBQMBM 6B;m 2 RIOXKy |
H2p2® ;2X

eX h?2 H2p2 ;2 Q7 M Q#b2 p iBQM Bb /2i2 "' KBM2/ #v ?2Qr 7 " i?2p
[2Mip "B #H2b "2 7 1QX N?2Bimeb
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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 — } + P(Xi X)2
n (Xj Xx)2

.2}YMBiBQM M/ T 'QT2iB2b Q7 H2p2  ;2b,
2iiTh,ffQMHBM2XDbi iXTbmX2/mfbi i8yRfH2bbQMfRRfRR XKk

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;? |

. 2 :
h, = 1. (Xi  X) - 1. (70 24:286Y —0-94
n (Xi  x)? 7 262143

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- + HBIQFob . bi iBOiBHH #2 /I 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
<d"+N$"Vi$E , ejfaltl* U* “b j- KyRdV



*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+ HHVi? ii?2p B #H2 #2BM; T 2/B+i2//QT 2UTHMBM2/ Bb +
p B #H2 M/ i?2p B #H2 #2BM; mb2/iQ T 2/B+i Q 2tTH BMi?2
+ HH2/ iBM/2T2M/PMIB #H2X

kX JMHIBTH2 “2;°2bbBQM M HvbBb Bb i?2 bimyBR72HQi2//BT2M/2
irQ Q" KQ 2 BM/2TPMB #MH2bX AM i?2 ;2M2° H +pb2iQ2 rBHH mt
/2MQi2 i?2 MmK#2 Q7 BM/2T2M/2Mip "B #H2bX

iX h?2 +QM+2Tib Q7 '2:°2bbBQM KQ/2H M/ “2:°2bbBQM 2[m i
T 2+2/BM; +? Ti2ITHB+ #3NM i?2 KmHIBTH2 "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

Y= ot 1Xat 2Xaot oXp + (15:1)

8X AM i?2 KmMHIBTH2 "2:0;20 b BQM K@/ RH-T * K2i2 bM/i?2
2°°Q i2'Kb__° M/QK p 'B XHBb HBM2 * 7 mjysiB QM THmM b
i?722°Q  iX K

eX h?22°°Q i2°K ++QmMilB 7#BHBMI? i + MMQi #2 2tTH BM2/
#v i?2 HBM2 ~ 2z BiMJ2T2M/2Mip "B #H2bX
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*7? Ti2R,83mHiBTH2_2;‘2bbBQM S ;2 Kk

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

E(Y)= ot X1+ 22+ + X (15:2)

mMM/2  i?22 bbmKTiBQM i? i i?2 K2 M Q Bt R2+QX p Hm2 Q7

3X?2 2biBK i2/ KmHIiBTH2 "2; 2bbBQM 2[m iBQM

9= by + byxy + bpxo + + byXp, (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

URRjI\@W-I\LLSV 62#'m “v ky- kyks



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,

X
KBM (yi %) (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{+B2Mibs ; , BMpQHpP2b i?2kmibRtQA:24 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 #2EMWM2Qr #®2 +QKTmi2  QmiTmi  i?2°i? M G
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+Vv 7i2° "2pB2rBM; i?Bb b+ ii2° /B ;7 K-i?2K M ;2 b?vTQi?2b
TH2 HBM2 ~ "2; 2hbBQM KQ¥2H QmH/ #2 mb2/ iQ /2b+ B#2 i7?
"2H iBQMDb?BT #2ir22M i?2 yQi MAi?@2MmBEK2 UQ7 KBH2b i™ p2l
M, VX

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

¢ =1:27+0:067&;,

BX i1i?2 yXy8 H2p2H Q7 lFBpMB}2 MMBR3RM/ Bib +Q 2@
bTQMpEI, HMZ QYy9BM/B+ i2i? ii?2 2H iBQMb?BT Bb bB;
i? iBb-r2+ MHR2DZH0i #2+ mbp@@®2 Hm2 Bb H2®O5 M

BBX LQi2i? ii?2 b K2 +QM+HMbBQMPBHMZIQEN2/ 7 QK i?2
M/ Bib bbQ@BpiP/m2 Qyy X
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BBBX h?mb-r2 + M +QM+HmM/2i? ii?2 "2H iBQMDb?BT #2ir221
M/ i?2 MmK#2' Q7 KBH2bpiB: MZBH2ENBQM ;2 i° p2H iBK2b
"2 bbQ+B i2/rBi? KQ 2 KBH2b i® p2H2/X

BpX qBi? +Q2{+B2MiQ7/2i2'KBM iBQM U2tT Zbdj24eb X T-R W
r2b22i? ¢eX9RW Q7 i?2 p BM¢EHRIKM iBK2 + M #2 2tTH BM
#v i?22 HBM2 " 22z2+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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*7? Ti2R,83mHiBTH2_2;‘2bbBQM S ;2 e

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

$=  2:869+:0611%, + :923, (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#HmWARD iQ2 /2HB 2 t224HQM/ BM/2T2M @
/2Mip "B #H2X

kX h?2 p Hm2 QBb MQi i?2 b K2 BM #Qi? + b2bX AM bBKTH2 HB!
r2 BMi2 % di M 2biBK i2 Q7 i?2y+QM;QBM@mMBi #BMM?2
BM/2T2M/2Mip "B #H2X

jX AM KmHiIBTH2 "2;°2bbBQM M HvbBb-r2BMi2 T 2i 3+? “2; 2bbl|
"2T7°2b2Mib M 2biBK+ P2 DBRHFQ "2bTQM/BMMI@ mMBi +2 M;?2
BX r?2M HH Qi?2  BM/2T2M/2M? pH /B+HHZAX M2

URRjI\@WMUSV 62#'m “v ky- kyks
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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? ii?2iQi H bmK C
iBQM2/ BMiQ irQ +QKTQM2Mib, i?2 bmK Q7 b[m “2b /m2iQ “2;"2
b[m "2b/m2iQ 2 °Q X h?2b K2 T°Q+2/m 2 TTHB2biQ i?2 bmK Q
*2:°2bbBQMX

aah 4 aa_ Y aal (157)

r?2 2

aah, iQi HbmK Q7 bFn(yi‘Zgz)M X
aa_, bmK Q7 b[m "2b /m2 iQPZ(g)i‘Zp)BBQ(M 4
aal, bmK Q7 b[m "2b /mZF)i@iZ‘Q,Q‘ 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 KmHIBTH2 +Q2{+B2Mi Q7 /RP2 KB Mni BADM? 221QiM2bb Q7 }
7Q i?2 2biBK i2/ KmHiIBTH2 “2:°2bbBQM 2[m iBQMX
,_ SSR
SST
8X h?2 KmMHIBTH2 +Q2{+B2Mi Q7 /2i2 ' KBM iBQMQOTR) #BBMiQ 7Ti 242
p "B #BHBM i?2 /2T2M/2Mip "B #H2 i? i + M #2 2tTH BM2/ #v i
KmHiBTH2 “2:°2bbBQM 2[m iBQMX

(15:8)

eX >2M+2-r?2M KmHIBTHB2/ #v Ryy-Bi+ M #2 BMi2 T 2i2/ bi?2
#BHBYVIBM+ M #2 2tTH#8BM22 2biBK i2/ "2;°2bbBXM 2[m iBQM

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 UBB;m 2 R8XjV i?2 _@b[p Hm2 7Q  i?2 2biBK i2/ 2;°2bbBQM
BM/2T2M/2Mip "B #H2- MmMK#2x, @7 BKIBE@XIRWXHR? b- i?2 T2 +
‘2 Q7 i?2 p "B #BHBiv BM i~ p2H iBK2b i? i Bb 2tTH BM2/ #v i?2
2[m iBQM BM+'2 p@RFRQK Q NynZ%3M 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 2R27QDimdiMK#2" Q7 BM/2T2M/2Mip "B #H2
Qp2 2biBK ii?@:BKT +i Q7 //BM; M BM/2T2M/2Mi p "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

7TQHHQTrb,
n 1

n p 1
RijX1t KTH2 gB+20 Mp=2-r1r2 ? p2

10 1
R?=1 (1 09038 — ——
( 10 2 1

RZ=1 (1 R? (15:9)
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R9X h?mb- 7i2° /DmbiBM; 7Q  i?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?2 QmiTmi BM@B[ 0 /DR &XddX¥be j W

R8X A7 i?2 RHBIROX7/HH M/ i?2 KQ/2H +QMi BMb H ;2 MmK#2  Q
p "B #H2b-i?2 /Dmbi2/ +Q2{+B2Mi Q7 /2i2KBMpBQM mM i F2
BMbm+? + b2b-bi iBbiB+ HbQ7ir "2 mbm HHv b2ibi?2 /Dmbi2/

iBQM i@ OX

R8X9 JQ/2H bbmKTiBQMb
RX h?2 KmHiBTH2 "2; 2bbBQM KQ/2H,

Y= ot Xzt 22Xt + pXpt (15:10)

kX h?2 bbmKTiBQMb 2#Q@miip?XBM i?2 KmHIBTH2 “2;:°2bbBQM KQ/

URV h?2 2 "QBi2 K M/ QK p "B #H2 rBi? K2 M Q 2tT2+i2/ p Hm
1?7 i BbE()=0 X
AKTHB+ 6BRQMBpP2M pxHdm;2b; Q7 i?2 2tT2+i2/- Q" p2 ;2-p Hm:
QY Bb ;Bp2M #v

E(y) = o+t X1+ oXo+ + oXp (15:112)

1[m iBQM URSBXRRWBDbBIT22 "2; 2bbBEEM[M2TE QbR Mib
i?72 p2° ;2 Q7 HH TQblBRHXKBHPMQEFO@  7Q  i?2 ;Bp2M p Hm
X1;X2; 3 Xp X

UkV h?2 p "B NBH2/DMQi2% #W/ Bb i?2 b K2 7Q° HH p Hm2b Q7 i?:
T2M/2Mi p "B;%H2x, c i? i Blvar()= 2 X
AKTHB+ hBQM "B M+2Qmi i?2 "2;°2bbBQM HBMM2PBwMb Hb
i?72 b K2 7Q° HHxpxtm2k, Q7
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UjV h?2 p HM2D @M/2T2M/EMi
AKTHB+ h®QNM HmZQ7 T 'iB+mH ~b2i Q7 p Hm2b 7Q " i?2 BV
p "B #H2b Bb MQi "2H i2/ iQQ7?2Mv dM22QB2i Q7 p Hm2b X

U9V h?2 2 "QBIR KIQ K HHv /Bbi B#MQK p B #H2 "2~2+iBM; i7?:
/2pB iBQM #2ir22M p?Bm2 M/ E9 ;Bp2M g 1xq +
2Xo + + poX

AKTHB+ fB@ME2; ; , "2 +OMbi MTQ i?2 ;Bp2M p Hm2b Q7
X1;X2;  iXp- 1?22 /2T2M/2Mi p BB #HERQVQ K HHBbi ' 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? i i?2 p HRMQr@®7Bb iBZ2 2M#2ir22M i?2 y pmHih 2
M/ i?22 2tT2+i2/ y-HW2 Q72M= X, Mk, = X, X

8X AM “2:°2bbBQM M HvbBb-i?2i2 K "2bTQMb2 p ‘B #H2 Bb Q7i?2
[2T2M/2Mip "EX #M2i?2 KQ 2- bBM+2 i?2 KmHIBTH2 “2;°2bbBQ
2 i2b TH M2 Q bm'7 +2- Bib " 2F?Bhi 2thkdE/7 +2
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R8X8 h2biBM; 7Q aB;MB}+ M+2

RX AM bBKTH2 HBM2 "2 2hbBWYMM#EQDHi T QpB/2i?22 b K2
+QM+HmMbBQMc i? i Bb-B7i?2 MmHH ?2vTQi?2bBB®b 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 MNHi?2BM/QT2M/2Mip "B #H2b
r2 rBHH "272F iQbi”2d i?2 i2biQ07hQ@> HH bB:ME}+ M+2

U#V AFii2di b?Qrb M Qp2  HH bB;iMBht+ Bl -hi2/2iQ /2i2 KBM2
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 +? Q7 i?2BM/2T2M/2Mip "B #H2b B
iQ 2 +? Q7tiP2hid b i2biFQ/BpB/m H bB:XIB}+ M+2

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?2bEbiZRI  BMPQHP2 i?2 T ° K2i2 b Q7 i?2 KmHiBTH
KQ/2HX

HO : 1= o= = p:O
H, : PM2 Q' KQ'2Q7i?2T * K2i2'b "2 MQi2[m HiQ x2°G

kX W7Bb "2D2+i2/-i?2i2imBpRB Mibbi iBbiB+ HRHGMHHNR/2i? |
QM2 Q KQ'2Q7i?2T * K2i2'b "2MQi2[m BpQ xR M iBDINPE?B
#2ir29MM/ i?22 b2i Q7 BM/2T2MAZMi p XB BIHBE : M B} + X\ |

iX >Qr2pHys BMMQi #2 "2D2+i2/-r2 /QnMQ@B 2 Wi22 p Bi QMM @
+HmM/2i? i bB;MB}+ Mi 2H iBQMb?BT Bb T 2b2MiX

9X U_2pB2rvVU*? Ti2 ROV

UV K2 Mb[m "2bBkK Q7 b[m /'BpB/2/ #v Bib +Q "2bTQM/BM; /2;
Q7 7°22/QKX
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U#V AM i?2 KmHIBTH2 "2;"2bbBQM + b2S9PY PQbinHdibmK Q7 b[m °
/2;°22b Q7 7°22/QK-i?2 bmK Q7 b[m "88RW2 b® "2; 2bbBQM
12;°22b Q7 7°22/QK- M/i?2bmK Q7 BBEV 2bbhmR-i1Q 2" Q" U
/2:°22b Q7 7°22/QKX

U+V >2M+2-i?22K2 Mb[m "2 /MERY BA55Rhb BQW U?2 K2 M
b[m "2 /m2 iQMSEQ BUSSE/(nepe1) X

U/V Jal T QpB/2b M mM#B b2% 2biBR p22BM+2 Q7 i?22°°Q  i2}
X

Uu2v M3: ;= ,= = ,=0 Bbi mmRSR HbQ T'QpB/2b M mM#B
b2/ 2biBK 22 QW/ i?2 p HWSR/QMBE b?QmH/ #2 +HO bR iQ

U7V >Qr2ig@B-bBITM®R - Qp2 2biBK f2IM/i?2 p HWSROQWSE
#2+QK2H ~:2°X

8X hQ /2i2 "’ KBM2 ?Qr H ;2 iWWZRpMIEmM2 Kimbi #2 iQ Hyb22i
K F2 mb2 Q7 i?2 7 +H{BbBMmM2M/ 1?2 bbmKTIiBQ®M@mi i?2
KmHIBTH2 "2; 2bbBQMHKE-2PMH2 b2KTHBM; /BbiMBRMISTEEQM Q7
Bb M /Bbi'B#miBQM rB22°22b Q7 7°22/QK BM i?2 MmK2" iQ"
Nepel BMi?2 /2MQKBM 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+,
MSR

= 15:14
- MSE ( )

U+V _2D2+iBQM "mH2,
BX@p Hm2 TT Q +H3,.B72m2p+-Hm2 X
BBX *'BiB+ Hp Hm2 Ty R7F?,F.2D2+i

URRjI\@WMUSV 62#'m “v ky- kyks



*7? Ti2R,83mHiBTH2_2;‘2bbBQM S ;2 R,

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+HWSR = 10:8003 M/MSE = 0:3285-F = jkX33X |IbBMs 0:01-
Fooiz7=9:55 X qBF?=32:88> 9:555- r2 "2D0tii= ,=0X
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U/V IbBM0:.01- i?7g@p HidR00 BM/B+ i2b i? i r2 +HM: 2B 2+i
2=0 #2+ mbd@R2 Hm2 Bb H20:61d M

U2V *QM+HmM/2bi@;MB}+ Mi "2H iB W22 Mi #2ir22Myi~ p2H iBK?2
M/ i?2irQ BM/2T2M/2Mip "B #H2b- KBH2b i p2H2/ M/ MmKj1

t h2bi

RX A7Fi?2bi b?Qrb i? i i?2 KmHIBTH2 2:°2bbBQM "2tHi2BIQMb?BT E
+ M #2 +QM/m+i2/iQ /2i2°KBM2 i?2 bB;MBBMMHBQN @ +? 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 . =0
H, 60
U#V h2bi bi iBbiB+,
t:E (15:15)
Sh

U+V 2D2+iBQM "mH2,

BX@p Hm2 TT Q H3,BF@mp2HimX
BBX *'BiB+ Hp Hm2 HpBYt+2, ,,2R2+iQ BT t .., 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

y= ot 1Xgt+ 2Xot + p 1Xp 1t ;

Yi= ot 1Xi1t+ o2Xi2t + o 1Xip 1t ip 1=1; ;n

UV AMi?2K i'Bt MQi iBQM,

v= S + Q" Vi1= Snp p1t a1t

URRjI\@WMUSV 62# m “v ky- kyks



*7? Ti2R,83mHiBTH2 _2;°2bbBQM

U#V .2bB;M K, i Bt

S 2 R

U+V |b2 G2 bi@b[m "2b iQ }i  2; 2bbiBQM.HBN2@=i?2 / i

fXi1;Xi2; 5 Xip 10
X0
Q) = (ves ){ves )= (viet )
i=1
%Q: 2s(v s )=y
) (s%) = s
) /\: H= (SOS) lSOV

U/Vo B M+2 Q7 i?2 b KTHBM;i FBLb2 B#miBQM Q7
2

R osa my

r?2°% Bbi?2b KTH2 p 'B Mx2 QRPBRB@HHE "2 Q7i?2°2;°2b@
bBQM QW 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/BiBQ

p Hm2b Q7 i?2 2tTH M iQ ' vp B #H2bX

9X1t KTH2 "miH2 h m+FBM; *QKT Mv

UV UBB:m 2 R8XeV i? i b?Qrb i@ QBMQTMHF@HI 2BQMb,

b =0:06113h, = 0:923 s, = 0:00989s,, = 0:221

U#V h?2 i2bi bi iBbiB+ 7Q  i?2 2vTQi?2b2b BRMpQHpPBM; T °

t =0:06113/000989 = 618, t =0:923/0:221 = 4:18

K2i:

U+V IbBM;01- i?R@p HM2pXQFHy M/ yXyy9BM i?22 QmiTmi BM/B@

+ 121?21 r2+ MHgDb2«i0 MHy: ,=0X >2M+2- #Qi? T ~

"2 bi iBbiB+ HHv bB;MB}+ MiX

U/V Hi2 M iBpgHv3:499 X qB628> 3:499- r2 "2D+i;=0X

aBKBH "H418rB3:299- r2 2DRti,=0X

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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JMmHIB+QHHBM2 "Biv

RX g2 mb2 i?2 2UMK2T2M/2Mi p BBM#R2 2bbBQM M HvbBb iQ "272°
p "B #H2 #2BM; mb2/iQ T'2/B+i Q" 2tTH BM i?2p Hm2 Q7 i?2 /2T

kX h?2i2 °K/Q2b MQi K2 M-2Qr2p2 -i? i i?2 BMI2FRMEM p "B #F
“2 BM/2T2M/2Mi BM Mv bi iBbiB+ H b2Mb2X PM i?2 +QMi > “v- k
#H2b BM KmMHIBTH2 “2; 2bbBQMH QMHEREK222;°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 AMKMHIBTH2Z2 "2; 2bdkBRQIM +M HYBRBIP2 BiQ i?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
M2+2bb "BHvVX
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U/V q? i Bi T'Q# #Hv K2 Mb Bb iR 2rBIiBM i?2 K&/2@2b
MQi K F2 bB;MB}+ Mi +QMi'B#miBQM iQyRi2° KBMBM: i?2 p
U2V h?Bb BMi2 T 2i iBQM K F2b b2Mb2 BM Qm" 2t KTH2c B7 r
- bQHBM2 + XM\b-MMR2AQUM Qi ; BM Km+? //BiBQM HBM7Q K iB«
T 2/B+yBMM;FMQrBM; i?2 KBHR2W 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 "Bx22BM7Q  i?2 bB:MB}+ M+2 Q7 BM/BpB/m H T ° k
/IB{+mHiv+ mb2/#v KmMHIiB+QHHBM2 "BivBbi? i BiBWTQbbB#H?2
Q7i?2BM/BpB/m HT *~ K2i2 b Bb bB;MB}+ MiHVE/BZRI 2Mi 7 QK x.
QM i?Dp2° HKMHIBTH2 “2;°2bbBQM 2[m iBQM BM/B+ i2b bB;ME

dX ai iBbiB+B Mb? p2/2p2pQFZQ02@22 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+QHHBM2 “Biv Bb
#bQHMi2 p HMDH QITHP2+Q "2H iBOQM 23 224BXMi7Q" My
irQ Q7 i?2 BM/2T2M/2Mi p "B #H2bX

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
iBQM M/ mb2i?2 +Q " 2bT{ M/iP Tm BmMi22® 7TBX 2

jX1t KTH2 "miH2 h"m+FBM; 2t KTH2

UV g2r MiiQmb2i?2 2biBK i2/ 2:"2bbBxQ M EBH2BQMpRMREOH p I
Mk, UMMK#2 Q7 /2HBp2 B2bV iQ /2p2HQT irQ BMi2 p H 2biE
BX +QM}/2M+2 BMQZ®P2HK2 Mi’> p2HiBK27Q  HHi'm+Fbi?

Ryy KBH2b M/ K F2irQ /2HBp2 B2bX
BBX T 2/B+iBOM BMI2I@2Hi p2H iBK2 7Q QM2 bT2+B}+ i'n
i p2Hb Ryy KBH2b M/ K F2b irQ /2HBp2 B2b
U#V IbBM; i?2 2biBK 2/ 2; b b-B:069+DPELLIB,OND2X, rBi?
x; =100 Mk,=2-r2 Q#i BM

$=  2:869+0:06113(100) + 0923(2) = 7:09
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>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 iBbhB®FiH 27Q° 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?2BMi2'p H2biBK i27QY BbB®/BpB/m Hp HmM2 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+FROQBIT 2+BHBMV2 + M T 2/B+ii?2 i 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?mb 7 *-i?2 2t KTH2b r2 ? p2 +QN¥hBV2B2/i BRM KD 2/
T2M/2Mip "B #H2b bm+? b bim/2Mi TQTmH iBQM- /Bbi M+2
Q7 /I2HBp2 ' B2bX

U#V AM K Mv bBim iBQMb- ?2Qr2p2 -+2K®bi +BNMF2B2M/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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Uu2v U6B;m 2 R8XdV

BX h?2 2biBK i2/ 2; 2bbBQM2214n +i®@3Q44 B X
BBX ii?2yXy8 H2p2H Q 7pi@Bp NHBr 2 QR2E7 QP'2it?a GV
i2bi BM/B+ i2b i? ii?2 MmMK#2> Q7 KQMi?b bBM+2 i?2 H bi
+ MiHV "2H i2/iQ "2T B  iBK2X
BERB@B[ 8|X9KkWBMI/B+ i20i HQM2 2t TH3 M RWQ7 i?2
p B #BHBM 2T B  iBK2X

9X hQ BM+Q TQ  i2i?2ivTI2 Q7 2T B  BMiQ i?2 "2:°2bbBQM KQ/21
(

X, = y ; B7i?2ivT2 Q7 2T B  Bb K2+? MB+ H

R ; B7i?22ivT2 Q7 2T B  Bb 2H2+i B+ H

8X AM "2, 2bbBQM b HHBM KKy Q° BM/B+ iQ p "B #H2

eX IbBM; i?Bb /mKKvp B #H2-r2 + Mr Bi2i?2 KmHiIiBTH2 "2; 2bb

y= ot X1t Xot
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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

¥ =0:93+0:3876; + 1:263> (15:17)

U#V 1?2 yXy8 H2p2H Q7 p@ pMBh® BIF2R bPR +B i2/ rBi? i?2
i2bi B =2136 V BM/B+ i2bi? ii?2 2:°2bbBQM "2H iBQMb?BT

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*7? Ti2R,83mHiBTH2_2;‘2bbBQM S ;2 Kkj

U+V H7A2bi b?Qrb i? i #Qi? KQMi?b bBM@p Hb2\p2ypR/H+2 U
M/ ivT2 Q7 'R@mBHDZXyya 2 bi iBbiB+ HHv bB;MB}+ MiX

U/V AM //BRI@@&M-38XNKkWMR@a[ USDBRXNVBMI/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?72 S ~ K2i2' b
RX h?2 KmHIBTH2 "2;°2bbBQM 2[m iBQM 7Q  i?72 CQ?MbQM 6BHi"

E(Y)= ot X1+ 2% (15:18)

kX *QMbB/2" i?72 X, r@KKM+? MB+ H "2T BEYpK2bBMAB+ H
iQ/2MQi2 i?2 K2 M Q 2tT2+i2/ p Hm2 Q7 2T B iBK2 ;Bp2M K2
? p2

E(yjK2+? MB= H + x;+ 0 = o+ 1X (15:19)

jX aBKBH "Hv-7Q° M 2K,2=#liVB+2H? pZ B U

E(Yj2H2+) B+ H o+ i+ (1) = ( o+ 2+ X4 (15:20)

9X *QKT "BM; 2[m iBQMb UR8XRNV M/ UR8XKkyV-r2 b22 i? ii?2
HBM2 " 7TmM%iBQWMQQ#Qi? K2+? MB+ H M/ 2H2+i' B+ H 2T B bX
#Qi? 2[m iBQMb B#mi i?2@BMi2" +/Bzi2 bX

8X hy@BMi2 +2Ti BBM 2[m iBQMURBXRNV 7Q  K2HR2+MBw H 2T B'b
BM 2[m iBQM UR8XKyV 7Q  2H2+i'B+ H 2T B bX

eX h?2BMi2 T 2iBB@MIi@TBM/B+ /2421221 #2ir22MiXK2 M 2T B  iBK
7Q° M 2H2+i'B+ H 2T B M/i?2K2 M 2T B iBK27Q° K2+7? MI

UV A7>0 =-i?2K2 M 2T B ' iBK27Q" M2H2+i:B2iBl 2T NB rBHF
1?71 7Q° K2+? MB+ H 2T B'c
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U#V BJ<0 -i?2K2 M 2T B iBK27Q  M2H2+iH®HHi2 W B rBHH
i? i 7Q° K2+? MB+ H 2T B X
U+V B7=0 - i?2°2 BDO /Bz2 2BMi?2 K2 M "2T B" iBK2 #2ir221}

2H2+i'B+ H M/ K2+? MB+ H 2T B'b MAMN®2igWm2iQy 2T B B
i72 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

33X h?2mb-x20MUK2+? MB+ H 2T BV
¢ =0:93+0:3876;  (15:21)
M/ r?2m=1 U2H2+i°'B+ H 2T BV
¢ =0:93 +0:3876¢; + 1:263(1) = 2:193 + 0:3876;  (15:22)
NX AM2z2+i-i?2mb2 Q7 /mKKvp ‘B #H2 7QiriyPRI®K 2T B T ' Qpl

*2:°2bbBQM 2[mABGNMM #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
RXkej?2Qm b HOW K2+? 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
ImKKv p "B #H2 #2BM;ywQI7RXDb

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
i72 MMK#2° Q7 +QTB2 b bQH/X "2+ mb2b H2b 2:BQM Bb + i2:C
H2p2Hb- - " M/ *- 12 rBHIHEM22/mMKKv p "B #H2b iQ "2T 2b2M;j i?
b H2b "2:BQMX 1 +? p "B #H2 + M #2 +Q/2/y Q" R,

1. B7 Db H2b "2;:BQM "
Qi?2°rBb2

1, B7 Db H2b "2;BQM *

0. Qi?2rBb2

8X g2 ? p2i?2 7TQHHQMBMMBE,Hm2b Q7

_2;BQMx;
y vy

R vy

* y R

eX P#b2 p iBQMb +Q "2bTQM/BM; iQ " 2xBXDW«, + Q@ m i /Q#2b 2 Q@2 /
piBQMb +Q "2bTQM/BM; iQ 2;BQM 21QmH/ #2 MI/QED2 @
piBQMb +Q "2bTQM/BM; iQ '2:BQM =0 QmH/ #8 +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) = ot 1Xa+ 2Xp
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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?miBbi?2 K2 M Q 2tT2+i2/ p Hm2 BIOME2b 7Q°

U#V Bbi?2B7z2 2M#2ir22Mi?2K2 MMmK#2 Q7 mMRikibQH/BM
M/ i?2 K2 M MmK#2> Q7 mMB ibb\@H / BM

U+V MBbi?2Bz2 2M#2ir22Mi?2K2 MMmK#2 Q7 mMBRikbQH/ BI
M/ i?2 K2 M MmMK#2" Q7 mMB i@/ 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:MK2MBrib X 6Q 2t KTH2-r2 +QmH4 2122 Qb2 M
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 +

(
. 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
yi ¥ (15:23)

Sy,
r’?Z‘Q,i 9 Bbi?2 bi M/ "/ /2pB iBQIMQ7 2bB/m H

kXai M/ */ .2pB iBQM Q7 _i2bB/m H

Sy, ¢ = spl hi (15:24)

r?2°2Bb i?2 bi M/ /2 "Q Q7 i?2h2BBiKA220/ ;7 Q#b2 @
piBOMW, = > - >= s(s%) s’ V

jX U*? Ti2° R9V i?2 H2p2 ;2 Q7 M Q#b2 p iBQM Bb /2i2 ' KBM2/ #v
i?2 BM/2T2M/2Mi p B2#tHQK i?XB MbX

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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U#V UBB:m 2 R8XRyV h?Bb bi M/ “/Bx2/ "2bB/m H THQi /Q2b M
#MQ K HBiB2bX HH i?2 bi M/ “/Bx2/ “24pBAMHb c 2 #2ir22N\
22M+2-r12? p2 MQ "2 bQM iQ [M2biBQM i?2 bbmibHiBQM i? |
MQ 'K HHV /Bbi'B#mi2/X q2 +QM+HmM/2i? i i?2K@0OAM #emKTi

U+V U_2+ HH a2+ iBQMRIXBVQ# #BHBIhQHM #2 mb2/iQ /2i2° @
KBM2 r?2i?2  i?2 /Bbi BHM2iBRM)@F2 MQ K HX h?2b K2 T Q+2
Bb TT'QT B i27Q KmHiBTH2 2;°2bbBQMX
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.2i2+iBM; PmiHB2 b

RX MQmiHB2 Bb M Q#b2nimiBoQnB?+iQBbGT "BbQM rBi? i?22 Qi?2" / |
M QmiHB2 /Q2b MRQIii}2iMBR7 i?22 Qi?2 /i X

kX U*? Ti2 ROV M Q#b2'p iBQMBb +H bbB}2/ bhMMYMiBR2) BIhiR L
Bb H2bb 220M:¢2 i2" #2 W

iX Uh #H2 R8XdV TTHVBM:;i?Bb "mH2iQi?2bi M/ “/Bx2/ 2bB/m H
2t KTH2-q2 /Q MQi /2i2+i Mv QmiHB2'b BM i?2/ i b2iX

9X AM:;2M2  H-i?2T 2b2M+2Q7 QM2 Q KQ 2 QmiHB2 bBM /i bz
i?2 bi M/ */ 2°°Q" Q7 i?2 2biBK i2- MK?2M+2i BMEi 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//2kB»2h22b B H pBHOH
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/
bim/2MiBx2/ /2H2i2/X2bB/m Hb

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 G2d4; /2MQi2i?2 bi M/ "/ 2 °Q Q71?2 2biBK i2 # b2/ QM i?2/

i?72ii? Q#b2 p iBQM /2H2i2/X A7 r2 +QKTmi2i?2 bi M/ "/ /2pB

i mbBMBMbi2sg-QM/ i?2M +QKTmi2i?2 bi M/ "/Bx2/ 2bB/m H7Q"

I mbBM; i?2pB§2} p HmM2-i?2 "2bmHIiBM; bi M/ "/Bx2/ "2bB/m H
bim/2MiBx2/ /2H2i2/X2bB/m H

jX A7iii?2Q#b2 p iBQM B MBHM HB2H? MX h?2 #bQHmMi2p HM2 Q7
i22i? bim/2MiBx2/ /2H2i2/ "2bB/m H {22 '27Q WIBHA-OOH 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 /2Hi2P2Q%B2 p iBQM- i?2 MmK#2> Q7 Q#b2'p iBQMb B
/i b2imlBddc BM i?Bb + b2 i?2 2 °Q  bmK @¥1)bpmi 2b ? b
12:°22b Q7 7°22/QKX

U#Mt KTH2 6Q i?2 "miH2 h m+FBnM;12t MPH2-riRi2/2;°22b
Q7 7°22/QK 7Q  i?2 2°°Q  bmK Qi D[@#b2bprBBRQ M 22H2i2/ Bb
9¢2¢1=6X i =0:05H2p2H Q7 bB;MBYBMIBR#mMIBQM b?Qrb i? i
rBi? bBt /2;°22b Q7 %,22+QK47 X

U+V A7 i?2 p HmM2 QMI2MiBx2/ /2H2i2/ "RbBE m2Z2HMBb
Q" "2 2  i2M47 -r2 + M +QM+HM/Ri??2Q#IP2 p iIBQM 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+? i B HM QPN B2#H2 K v? p2 bi'QM;

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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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
jiX g2 mb2i?2 mH2 @7iRpwKH n

iQ B/2MiB7v BM~m2MiB H Q#b2 p
9X1t KTH2 "miH2  h m+FBM:;1QipKTW2 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/2MiBB2#» H2p PBML MQi M2+2bb "BHYv

#2 BM~m2MiB HBM i2 Kb QbiBR i2bmHIBMHBQM2[m iBQM

UV Uh #H2 R8XRYV "2+ mb2i?2 H2p2 ;2 7Q09RP2®@B;?i? Q#b2 p
Ui?2 + BiB+ HH2p2 ;2 p Hm2V-i?Bb Q#b2 p iBQM Bb B/2Mil

URRjI\@W-I\LLSV 62# m “v ky- kyks
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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

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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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*QQFb /Bbi M+2 K2 mm2® #Qi? i?2 H2p2™ ;2 Q-hQ#VWL2ip2iIBQM
"2bB/m H 7Q° Qi#f2eYWpViBI@M2i2 KBM2 r?2i?2 i?2 Q#b2 p iBQM B
iB HX

D = i $i)? h
(p+1)s*> (1 hy)?

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#3,p HmBIMQPB+ i2 i7ii?iQ@Zb2 p iBQM Bb
BM~m2MiB H M/ b?QmH/ #2 bim/B2/ 7m i?2 X

U4t KTH2 Uh #H2 R8XMNBWIFQIOR K2 bm 2 7Q  i?2 "miH2  h m+FB
H2KX P#b2 p iBOQMO366802B< 1- r2 b?2QmH/ 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{2M/impb:B 24 b 2 ki

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/2y= B7i?2# MFT Qp2b?2 "2[m2bi 7Q" + 2/Bi+ */
M/ y=0 B7i?22# MFD2+it?2 "2[m2bi 7Q" +'2/Bi + /X

jX IbBMHQ:BbiB+ 2; 020 WBM) RbiBK i2Ti2@# #BHIER 1?2 # MF
rBHH TT'Qp2i?2 "2[m2bi 7Q° +'2/Bi + '/ :Bp2M T “iB+mH " &
+?2Qb2M BM/2T2M/2Mip "B #H2bX

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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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 g2 KB;?i i?BMF Q7 #mBHEBM2 2. KQURBMbBM; 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
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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

Q' /BM v KmHIBTH2 KQ/2HbBOMQi 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

eo+ 1X1+ 2X2+ + pXp

1+ e ot 1Xat 2Xa2+ + pXp

jX A7 i22irQ p Hm2b Q7 i?2 /2T 21 /2Qi20 B y#®I2R- i?R() Hm2 Q7
BM 2[m iBQM UR8XkdVTT (Q#p BB2bEji%2i? i;Bp2M T “iB+mH " b2i
Q7 p HM2b 7Q  i?2 BM/2T2&MS2MkpX B #H2b

9X "2+ mb2 Q7i?2BMRYN Ri TBQM MFHBiv-i?2 HQ:BbiB+ 2 2bbBC
Bb Q7i2M r'Bii2M,

E(Y)= P(y=1jxi;X2  ;Xp) (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

] e0+ 1X e7+3X
E(y) - P(y = 1JX) = 1 + e o+ 1X = 1 +e 7+3 X (1529)
UV U66B;m 2 R8XRkKV b?Qrb ;0 T?2 Q7 2[m iBQM UR8XKNVX L

S@b? T2XH h?2p HBE(Y QM ;2b 7 QKQ RX

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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U#V 6Q° 2t KTHKZ-2rERNMBb TT QtBE21ZHMbQ MQi2i? ii?2p Hm?2
QH(y) ;- /m HHv TT QR+?Ddbi?2 p HM22ZFQK2b “:2° M/
i?72p HNMEZYQ7TT Q +22b b i?2 p HRMEZDHMQK2PK HHX

U+V 6Q 2t KTH22rB@M0:269X LQi2 HbQ i? ii?E(y)H a7
"2b2MiBMQ# #BHEBIM+ 2 b2 7 B v BIMWBYHY bl b 7 QKKK iQ |
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
[12T2M/2Mip B #H2 Bb 2[m HiQ RX

1biBK iBM; i?2 GQ:BbiB+ 2:'2bbBQM 1[m iBQM

RX h?MOMHBM?2 "QDIR2 HQ;BbiB+ “2;°2bbBQM 2[m iBQM K F2b i

+QKTmiBM; 2biBK i2b KQ 2 +QKTH2t M/ #2vQM/ i?2 b+QT2 Q7
bi iBbiBbh@i7ir "2Q T QpB/2i?2 2biBK i2bX

kX h?2 2biBK i2/ HQ;BbiB+ "2;"2bbBQM 2[m iBQM Bb

_ _ _ o . ebo+b1X1+b2X2+ +bpXp 15:30
= 2biBK iR(WF1jxX1;X2;  ;Xp) T+ o boarboar Th (15:30)
jX >2Y92FT QpB/2b2MBK i2 Q7 i?2 T'Q#y#BHBiBp2M T "iB+mH °

b2i Q7 p Hm2b 7Q  i?2 BM/2T2M/2Mi p ‘B #H2bX

URRjI\@WMUSV 62#'m “v ky- kyks
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9X1t KTH2 aBKKQMb aiQ 2b

UV h?2p "B #H2b "2 /2}M2/,
(

- y B7i?2 +mbiQK2  /B/ MQi mb2 i?2 +QmTQM

R B7 i?2 +mbiQK2 mb2/i?2 +QmTQM
X1= MMmM HbT2M/BM; i aBKKQMb aiQ 2b UORyyybV
y B7 i?2 +mbiQK2  /Q2b MQi ? p2 aBKKQMb + 2/

(

Xo =

R B7i?2 +mbiQK2 ? b aBKKQMb + 2/Bi + */
U#V h?mb-r2 +?2QQb2 HQ;BbiB+ "2;"2bbBQM 2[m iBQM rBi? irQ
eb0+b1x1+b2xz
E(y) = (15:31)

1+ gotbixi+bpxo
IbBM; i?2 b KTH2 /i Ub22 h #H2 R8XRRV-r2 mb2/ bi iBbiB+
Tmi2 2biBK i2b Q7 i?2 KQAgH T M#KRi2 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)

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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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,

@ 2:146+0:342(2)+1 :099(0) g 1462

=0:1882

9 = 1+ e 2:146+0:342(2)+1 :099(0) - 1+ e 1462

U7V M2biBK i2i?2T 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

y= 1+ e 2:146+0:342(2)+1:099(1) = 1+ e 0:363
U;V Ai TT2 'bi? ii?2 T°Q# #BHBiv Q7 mbBM;2i222ZQmTQM Bb
+mbiQK2 b rBi? aBKKQMb + 2/Bi + /X
U2V "27Q°2 "2 +?2BM: Mv +QM+HmMbBQMb- 2Qr2p2°- r2 M22/ iC
bB;MB}+ M+2 Q7 Q" KQ/2H

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 Qebi HR bB; MK} 6QN+422 aBKKQMb aiQ 2b 2t
KTH2-i?2 2vTQi?2b2b 7Q  i?2 i2bi Q7 Qp2  HH bB;MB}+ M+2 7Q

HO: 1= 2:0
Ho © PM2 Q #Qi? Q7 i?2 T ° K2i2'b Bb MQi 2[m HiQ x2°C

UV h?2i2bi7Q Qp2 HHbB:MB}+ M+2Bb # 2/inbli QBIbi@2 p Hm:
iB+X A7 i?2 MmHH ?2vTQi?2bBb Bb i’ m2- i%?2Q@HHTQHYBM + PBu@ B
b[m "2 /Bbi'B#miBQM rBi?/2;°22b Q7 WR#QKQMB M IQTI2R/2 N
BM i?2 KQ/2HX

U#V U6B;m 2 R8XRjV h?2 % BbrmH QB MD2QAEQT2 Q7Xi?2 #QQF
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 Bibmb@ pi HV2 HB2op 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

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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U+4VYPhll,

BX GQ;BbiB+ _2iiRlbdB@QNVHBM2Xbi iXTbmX2/mfbi i9ekfMQ/:

BBX GQ:;BbiB+ 2:"2bbBQWMoYKRMXTBFBV2/B XQ :frBFBfGQ;
"2:°2bbBQM

jX A7 i?22bi b?Qrb M Qp2  HH bB;MB}%iMpi2+ MG22Mb2/ iQ
[2i2 ° KBM2 r?2i?2" 2 +RB /BRI BN/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

Ho : =0 Hj: |60

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?2 BM/2T2M/2Mip "BWIHRZpTBM2BBMgdL M/ i?2
+Q " 2bTQM/BMmME BpyeX h?mb- ii?2 yXy8 H2p2H Q7 bB;MB}A
+ M 2B+iL=0X

U2V AM DbBKBH "7 b?BQMHZ - M0 HRO mDR@R Hm?2 +Q 2@
bTQM/BM; iQ *Z4¢m1l Bb yXyyRX >2M+2- ii?2 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 HDbT2M/BM; Q7 Okyyy i?2 T '2b2M+2 Q
BM+'2 b2b i?2 T Q@7#BbBIBM; i?2 +QmTQMX

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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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 ? p2X9y Q' ?B:P2Q# #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?Q WEIMy Q" KQ 2 H biv2 "X

8X h?2 T'Q# #BHBiv Q7 mbBM; i?2 +QmTQM 7Q  +mbiQK2 b r?2Q
+°2/Bi+ "/ #mibT2M/ 08yyyyMMmRHKYMB- aBKKQMb K vr MiiQ
+QMbB/2" "2pBbBM; i?Bb bi® i2;v#Vv BM+HM/BMIQG?PQb2 +mbiQK2
+°2/Bi+ /- bHQM; bi®8y W IRMKQ 2 H biv2 "X

AMi2 T 2iBM: i?2 GQ:;BbiB+ 2:'2bbBQM 1[m iBQM

RX qBi? HQ;BbiB+ 2;"2bbBQM- Bi Bb /B{+mHi iQ BMi2 T 2i i?2 "
T2M/2Mip "B #H2bT MYy# %28 HB/iv1? i/B 2+iHv #2+ mb2 i?2 HQ;Bb
"2;°2bbBQM 2[mNiBQMEBY2 °

kX h?2 2H iBQMb?BT + M#2BMi2 T 2i2/ BM/B 2HiHy mhBW; +QM
K~»V X

URRjI\@W-I\LLSV 62#'m “v ky- kyks
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iX h?20//b WAK~V BM 7 pQ  Q7QM+2p2MBiM; Bb /2}M2/ bi?2 T Q# #BH
2p2MirBHH Q++BpB/2/ #v i?2 T Q# #BHBIBHI2 Q2 Pk A’
HQ;BbiB+ "2;°2bbBQM i?2 2p2Mi @71BMA2 2bi Bb Hr vb

9X :Bp2M T "iB+mH "~ b2i Q7 p Hm2b 7Q i?2 BM/2T2M/2Mip B #
y=1+ M#2 + H+mH i2/ b 7QHHQTrb,
P(y =1jX1;X2; 5 Xp) _ P(y =1jX1;X2; 5 Xp)
P(y = 0jX1;X2; 5 Xp) 1 P(y=1jX1;X2;  ;Xp)
8X h?2 Q//b " iBQ Bb i¥2=Q/;/Bp2M i? i QM2 Q7 i?2 BM/2T2M/2Mi p
? b#22M BM+ 2 ORI#WIAEB VU /BpB/2/ #v i?2 QH1L?2Bp2M
MQ +? M:BM i?2 p Hm2b 7Q  i?72 BM/2T N 2MiXp "B #H2b

odds=

(15:33)

U W//b_ iBQ

. Oddsl
P//b =] 15:34
_iBQ odde ( )

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

Oddslz P(y: 1JX'1:2;X2: l)
1 P(y=1jx1=2;%x,=1)

M/
Oddso: P(yzljx'l:2;x2:0)
1 Ply=1jx1=2;x,=0)

U/V S 2pBQmbHvV r2 b?Qr2/ i? i M 2biBK i2 F 1i?,Bp2Q1# #BHBI
X1=2 MKky;=1 Bb yX9Ryk- M/ M 2biBK i2 Q7 idA2=TL'Q# #BHBIi\
'BpRM2 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+HMHB2Z2BIR i217Q/BM 7 pQ Q7 mbBM; i?2
+QmMTQM 7Q +mbiQK2 b r?Q bT2Mi Okyyy H biv2 ~ M/ ? p2
+ ]/ “2jiBK2b:'2 i2  i4?Q 2biBK i2/ Q//b BM 7 pQ' Q7 mbBN
+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?2 Q//b@QTHQWMRA@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/2Mi pOBBHHRID' Mi Bi /Q2b MQi K ii2  r? i +QMbi |
p HM2b "2 mb2/ 7Q  i?2 Qi?2  BM/2T2M/2Mip "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?
b K2 p Hm2Q 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 ?
+°/ "2jiBK2b ;2 i2 i? Mi?2 2biBK i2/ Q//b Q7 mbBM: i?2 +QmT
r?7Q /Q MQi ? p2 aBKKQMb + 2/Bi + /X

3X U6B;m 2 R8XRjVi?2 2biBK i2/ Q//b  iBQb7Q 2 +?2 Q7 i?2 BM/2
2biBK i2/ Q//b " iBQ 7Q ¥ BDMKBMJjWM/ i?2 2biBK i2/ Q//b " iBQ
7Q° * %V BbjXyyyyX

NX G2imb MQr+QMbB/2 i?2BMi2 T 2i iBQMQ7i?22biBK i2/Q//b
BM/2T2M/2MixgX B #HR Hm2 Q7 RX9ydjBMi?2 P//b_ iBQ +QHmMKM
i2HHb mb i? APRK i2/ Q/BMM 7 pQ Q7 mbBM; i?2+QmTQM7Q +mb
bT2Mi Ojyyy H bi RX9Bdyj iBK2b ;"2 id?222RiBK i2/ Q//b BM 7 pQ"
Q7 mMmbBM; i?2 +QmTQM 7Q +mbiQK2 b r?Q bT2Mi Okyyy H biv2

RyX mMB[m2 "2H iBQMb?BT 2tBhbib #iB(RQM ip2B #H2 M/ Bib
+Q 2bTQMMBM;bbBQM +QX{6@22#+? BM/2T2M/2Mip B #H2 BM
"2, 2bbBQM 2[m i BQM Bi+ M #2 b?QrM i? i

P//b " iB@!
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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, |
ghotbixa _ 1
P = Tveea 1 PT igem
HM  HM ) = HEPT)  HMe e)  H)+ HM & o)
PP = b+ b
L = +hixa
1 p ¢
%ajxlzo = ebo; 1;ppj)(1:1:ebo+b1

) QI/b " jiBQy = €

RRX h?2 Q//b " iBQ7Q° M BM/2T2M/2Mi p+B M 282 T?2b@Mbb i?2
7Q°. QM2 mMB2? M;2 BM i?2 BM/2T2M/2Mip 'B #H2 ?QH/BM; HH
T2M/2Mip "B +#pN2bi M

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

ecbl — e3(O:342) - e1:026 =279

U#V h?Bb "2bmHi BM/B+ i2bi? ii?22biBK i2/ Q//b Q7 mbBM; i?2
r?Q bT2M/ 08yyy MM dHNHMBEBERR 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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S ;2 9¢
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?2 p Hm2 Q7 i?RQ//iP2 B EW #Qi? 2p2Mib
2§22 b K2X h?mb- B7 i?2 BM/2T2M/2Mi p "B #H2 r2 "2 +Q\
aBKKQMb + 2/Bi + “/ bi impyB?B2 BKIM+i?2 T Q# #BHBiv Q7
72 2p2Mi Q++m "BM:-i?2 +Q "2bTQM/BM:iQ/ib MXRQ 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"
N8W +QM}/2M+2 BNRi2ypljkk B RX3RZAN Mb2 i?2 +QM}/2M+2 BN
i2°p H/Q2b MQi +QMi BMR?2 p2Hm® @QM+Hxa/2 b? i

bB:MB}+ \H iBQMb?BT rBi? i?2 2biBK i2/ Q//b " iBQX

U#V aBKBH "Hv-i?2 N8W +QM}/2M+2 BMi2Bp RXIEB 8P 200 dHER dijB G
“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?2QrM i? i

HWdQ = ot 1Xat Xt + pxp

kX h?Bb 2[m iBQM b?Qrb i? i i?72 M im> HHQ; 'BiYKIQBH?2 Q//b E
HBM2 ~ 7mM+iBQM Q7 i?2 BM/2T2M/2Mi p "B #H2bX h?Bb HBN\
HQ;BX q2 rBHH mb2 i?2 §Q ki B QM) iQ/2MQi2i?2 HQ;BiX

I X GQ;Bi

O(X1;X2;  Xp) = o+ Xzt X+ + Xy, (15:35)

9X am#biB(xiBM;;X,) 7Qo+ 1X1+ X+
r2+ Mr Bi2i?2HQ;BbiB+

+ X, BM 2[m iBQM UR8XkdV-

2:°2bbBQM 2[m iBQM b

e 3 @I(X1:X2;:5Xp) 15:36
(y) - 1 + eo(x1;x2;:5Xp) ( ' )
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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/ GQpBiixy;  1xp) = by+ bixg + bxo+ + bpxp (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

O(X1;X2) = 2146 + 0:342%, + 1:09%,

M/ i?2 2biBK i2/ "2;"2bbBQM 2[m iBQM Bb

eg(xl;Xz) @ 2:146+0:342x1+1:099x>

9‘:

1 + efxix2) B 1+ e 2:146+0:342x1+1:099x>

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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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 ,B2biBK2 b2 B 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?2'2:mH " BMiX MJi?PBb 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?2T ii2°MQ7i?2/ i Bb MBKTQ i Mi7 +iQ " BM mM/2 bi M/BM;
b2°'B2b ? b #27? p21 BoM K?R7 bm+? #2?2 pBQ  + M #2 2tT2+i2/iQ +Q
i72 7mim 2r2+ Mmb2i?2T bi T ii2’MiQ ;mB/2 mbBMb2H2+iBM.

702+ biBARi?Q/X

9X iBK2 b2 B2bBIHQi T?B+ HT 2b2Mi iBQM Q7 i?2 2H iBQMb?E

M/i?2 iBK2 b2 B2b pBKR2 #8b2QM i?2 2Q BxQMi H tBb M/ i?2 iBK:

b Hm2b2 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 ?2Q BxQMi HT ii2 "M 2tBbibm22M i22QdmM/+QMbi Mi KX M

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 Hm2 Q K2 M 7Q i?Bb iBK2 b2 ' B2b Bb RNXk8 ; HH
Hi?Qm;? M/QK p "B #BBPBTv2b2Mi-r2 rQmH/ b vi? ii?2b2/ i 7Q!
2Q BxQMi HT ii2"MX

jX h?2i2 Ki iBQM 1BK2b2 B2bBb mb2/iQ/2MQi2 iBK2b2 B2br?c
T QT2 iB2IBM22T2M/2Mi Q¥ iBK?2

9X AMT "iB+mH " i?Bb K2 Mb i? i

UV h?2T Q+2bb ;2M2" iBM; #2@MHbi RMibKX M
U#V h?2 p "B #BHBiv Q7 i?2 (BWRibvQ B2biB K 2 X

8X iBK2b2'B2bTHQi7Q" bi iBQM “ViBK2 b2®BxBWHHHHXivD 217
"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:2b BM #mbBM2bb +QM/BiBQMb + M Q7i2M “2bmHi BM iBK
T ii2"Mpb?B7iBMQ 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 iBK/Bb2MBRARK F2b Bi
+?2QQb2 M TT QT B i27Q 2+ biBM: K2i?Q/X

3X a2H2+iBM; 7Q 2+ biBM; K2i?Q/ i?2i M;ThbBn2 HH @D p 2 H
iBK2 b2°B2b Bb M BKTQ'i Mi +QMbB/2° iBQM BM K Mv T +iB+ F
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h"2M/ S ii2" M
RX Hi?Qm;? iBK2b2'B2b/ i ;2M2° HHv 2t?B#Bi - M/QK ~m+im iB

HbQ b?Qr;  hmBE¥ib O KQp2ilkQ2\2ith iBp2HV ?B;?2° Q  HQr2 p Hm
HQM:2T2'BQ/ Q7 iBK2X

kX A7 iBK2b2'B2b THQi 2t?B#Bib i?Bb ivT2iQZMR2P? PBQI-r2b v i
2tBbibX

jX i"2M/ Bb mbm HHvV i220b@ i Q7 bim@?b b TQTmH 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 HHOQb2RKBiQGHHPBM+"2 bBM:

Q  mTr /i'2MX h?2 i2M/ 7Q" i?2 #B+v+H2 b H2b iBK2 b2 B2b
HBM2 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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h?2 iBK2 b2 'B2b BM+'2 b2b BM MQMHBMP2 Q77 b-»BIQMIc i? i Bb-
*2p2Mm2 /Q2b MQi BM+2 b2 #v +QMbi Mi KQmMi 7 QK QM2 v?2
i?72 °2p2Mm2 TT2 "biQ #2 ; QMM BMBM?BQM X

eX 1tTQM2MiB H 2H iBQMb?BTb bm+? bi?Bb "2 TT QT B i2r?2
7°QK QM2 T2'BQ/iQ i?2 M2ti BMb2HXiBp2HvV

a2 bQM H S ii2"M
RX h?2 i"2M/ Q7 iBK2 b2'B2b + M #2 B/2MiB}2/ #v M HvXBM: Km
2BbiO B+ HX/ @2 bQM HT ii2 Mb "2 2+Q:MBXRL#QI22BML: i 7P 2ii:
Qp2 bm++2bbBp2 T2'BQ/b Q7 iBK2X

kX1t KTH2 6Q 2t KTH2- K Mm7 +im 2 Q7 brBKKBM:; TQQHb 2tT2-
BMi?2 7 HH M/ rBMi2  KQMi?b-rBi? T2 Fb H2b BM i?2 bT BM;
JMm7 +im 2°b Q7 bMQr "2KQp H2[mBTK2Mi M/ ?2 pv+HQi?BM:
i?72 QTTQbBi2 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 H BM~nb2Mb@ I Bhi i HHK2 /

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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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 MQHOBM B2 iR iBAW b H2bX h?2

/i 7TQHHQRO BxQOMT HiIi2"MX "mi +HQb2  BMbT2+iBQM Q7 i?2

THQI 2p2 HobmH ~ T ii2BMi?2 /i X h? i Bb-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 "i27 i2M/b iQ ? p2 i?2 HQr2bi b H2b pQHmMK2X h?mb- r2 rQm
[m "i2°"Hv b2 bDW2HM Bb T 2b2MiX
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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 ? b i?
rBi? #Qi? 2M/ M/ b2 bQM HBiv

*v+HB+ H S ii2 M

RX +v+HB4THIiI2 M 2tBbib B7 i?2 iBK2 b2 B2b THQi b?Qrb M Hi2
Q7 TQBMib #2HQr M/i #QpPpHPA2bIBM; KQ 2i? M QM2 v2 X

kKX P7i2M-i?2 +v+HB+ H+QKTQM2Mi Qdm HHBEK22b 2 #Br2thBBbX b2 4 @+ H 2

jX1t KTH2 6Q 2t KTH2-T2'BQ/b Q7 KQ/2" i2 BM~ iBQM 7QHHQr?2
BM~ iBQM + M H2 /iQ iBK2 b2 'BR2RPH®r M/i2#Mp2M2° HHv
BM+'2 bBM; i'2M/ HBM2 U2X;X- iBK2 b2 'B2b 7Q  ?2?QmbBM; +Qb

9X +v+HB+ H T ii2' M "2T2 ik ;mBH? BQK@p2 b2pX *W+¥HBH H
T ii2°Mb /Bz2 7 QK b2 bQM HT ii2"Mb BM i? i +v+HB+ HT ii2 M
v2 "b-r?2"2 bb2 bQM H T riR2iMVQEM X/ 2 °

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 HBJivVBHvT ii2 M M/r22FHvT ii2 " MX A7 r1r2 +QHH2+i2/
/i Qp2° 72rv2 "b-r2rQmH/ HbQ bRIMIMR2T2iBb MK A7
r2+QHH2+i2// i Qp2° 72r/2+ [2b-r2 K v2p2Mb22 HQM;2"

eX "mbBM2bb +v+H2b "2 2ti 2K2Hv /IB{+mHi- B7 MQi BKTQbbB#H
+v+HB+ H 2z2+ib "2 Q7i2M +QK#BM2/ rBi? HOQM;@i2 Ki 2M/ 2z
i'2M/@+v+H2Xz2+ib

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/XBK2md2-"B2bbrHOMH/ #2 QM2 Q7 i?2 } bi i?BI
[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,;

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 2M BiBM7,K2i2QIB MY K2NM?Q/
TT Q +?2i? i mbXQiR2°2+2KR2F6b b H2b pQHmMK2 b i?2 7Q 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

bbQ+B i2/rBi? K2 bm BM) 2Q B#2bi Qr+m” +v

jX h?2 F2v +QM+2Ti

/2}M2/ b
6Q 2+ bi £ °©'m Ho HE@ 2+ bi
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

U VLt KTH2 "2+ mb2i?2/Bbi'B#miQ" +im HHvbQH/39i?2Qmb 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+ bil "Q BM ru2k&k=16

U#V h?27 +ii? ii?27Q 2+ bi2 " Q BbTQbBiBp2BM/B+ i2bi? i
BM; K2i?Qi/M/2 2biBK i22 +im Hp Hm2 Q7 b H2bX L2ti- r2 m
i?2 +im Hp Hm2 Q7 b H2bBM r22F k- bi?27Q 2+ bi 7Q"  r22]
PpHM2 Q7 b H2b BM r22F j Bb de- i?2 7Q Z+8bE28X)" 7Q " r22
AM i?Bb + b2-i?2 M2; iBp2 7Q 2+ bi2 "Q BM/B+ i2bi? i BM

Op2 ' 2biBK i22 +im Hp Hm2X

U+V DbBKTH2K2 bm 2Q77Q 2+Kwi MEm p¥ BRiQ2 i?2 7Q X+ bi
h #H2 RdXd b?Qrb i? ii?2bmK Q7i?27Q 2+ bi2 Q' b7Q i?2
b2'B2b Bb kyc i?mb-i?2 K2 M Q" p2 k2fR®R 2R EBR Q" Bb

U/V "2+ mb2 TQbBiBp2 M/ M2; iBp2 7Q02H20QM2Q MQ2N2/ iQ
i?72 K2 M2 °Q  Bb HBF2HvV iQ #2 bK HHc i?mb-i?2 K2 M 2 °Q"
K2 bm 2 Q7 7Q 2+ bi ++m  +vX

9X h?2K2 M #bQHmMi2-22Qi27 1 -Bbi?2 p2 ;2 Q7 i?2 #DQHMmMI
p Hm2b Q7 i?27Q 2+ bi 2 "Q bX

UV J1l1Bb K2bm2Q77Q° 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 RdXdV i?2 bmK Q7 i?2 #bQHmi2 p Hm2b Q7 i?72 7Q"

J 1= p2 ;2Q7 1?2 #bQHMiI2 p HM2=Q 7TRIEDTRR HR2 X IQRD

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; 122 p2 ;2 Q
7Q°2+ bi 2 KR MW [m "2/ 2" Bb /2MQi2h XV

Jal= p2° ;2Q7i?2bmK Q7 b[m "2/=7Qk2e¢9dRR4RehXje

eX h?2 bBx2 Q7 J 1 M/ Jal /2T2Mbh miDQM i22X ib “2bmHi-
Bi Bb /B{+mHi iQ K F2 +QKT "BbQMb 7Q  /Bz2 2Mi iBK2 BMi2 p
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;
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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?X2 M #bQHMIi2 T2 +2Mil2ZMQi20S1 -Bb T2 +2Mi ;22 @
"Q +Q 2bTQM/BNMQIiQ+?287 39 BM r22F k Bb +QKTmi2/ #v /IBpB/E
7Q0°2+ bi 2B r22F k #v iP2m Hp HBIM r22F k M/ KmHIBTHvBM

i22 “2bmHiREW X
UV 6Q  r22F ki?2 T2 +2Mi :22°°Q  Bb +QKTmi2/ b 7QHHOQrb,
S2°+2Mi :22°°Q" EQ 5 012 _{$/184 (100) = 19:05W
+im Hp Hm?2

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
21169/11 = 19:24W

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 #H27Q 2+ bi ?BbiQ B+QM p? B mB2K2 b2 B2bX

RyX amTTQb2 r2r MiiQ 7Q 2+7miim R2BKQ T-2bm3 P 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+Bbbm2bQ@@+B i2/ rBi? 7Q 2+ bib 7C
7mim 2 iBK2 TX' BQi-bB7 r2 b2H2+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 RAX3V amTTQ2 r2 b2 H32i?2 ?BbiQPEBHHEHR2 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

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

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 =r2288484)/2=76

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 ;2 Q7 TKod p2 Hmi2rh TA@ LB 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 HgBMZQBIK2iB2 B2b BPPbQ7 HH i?2
?BbiQ B+ H/ i rBHH Hr vb T QpB/2i?2 #2bi 2bmHibX

UV U _ 2+ HHh #H2 RAXKVY "mibmTTQb2i? ii?2 mM/2 HvVBM; iB|
‘vX LQi2 i%22 M:2 BM HBM2¥R2F 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? i mb2bi?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/vV :QQ/Dm/;K2Mi M/ FMQrH2/;2 #Qmi#mbBM2bb +QM/BiBQM
7Q° 2+ bi HbQ ? p2iQ #2 + "27mHHvV +QMbB/2°2/ r?2M b2H2
?BbiQ B+ H7Q 2+ bBbM@i'i22Z QMHV +QMbB/2" iBQM-2bT2
iBK2 b2'B2b Bb HBF2HvV iQ +? M;2 BMi?2 7mim 2X

RdXj JQpBM; p2 :2b M/ 1tTQM2MiB H aKQQi

RX h?°22 7Q 2+ biBM; K2i?Q/bi? i "2 TT QT B i27Q" iBK2 b2
T ii2’MKQpBM:p2® ;2br2B;?i2/KQpBM; p2' ;2b+TMYM2MiB H
bKQQi?BM;X

kX h?2 Q#D2+iBp2 Q72 +?2 Q7i?2b2K2i?2Q/kBPHQ mKQRiBQMbi?2
BMi?2 iBK2 b2 'B2b-i?2v "20RDZ 26 KQiDQ/bX

X h?2b2 K2i?Q/b "22 bviQ mb2 M/:2M2° HHv F¥QpB+2 ?B;? H2
7Q0° b?2Qi@7M:2+ bibm+? 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 Hm2bW,+ Y, ;+ + Y,
Foy = Q - P X t t 1 - t (k1) 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 /2 - Q° MMK#2> Q7 iBK2 b2'B2b p Hm2b- iQ #2 BM+Hm/:
p2° ;2X

U#V A7 QMHKWIRI2Z 2+2mMiHM2b Q7 i?72 iBK2 b2 'B2b "2 +QMbB/22
bK HH p Kb Q7272 "2/X

U+V AZQ 2 T bip Hm2b "2 +QMbB/2°2/ "2H2p Mi- iRBW H ;2 g

#2112 X

U/V iBK2 b2 'B2b rBi? ?Q 'BxQMi HT ii2"M + M b?B7iiQ M2r
KQpBM: p2° :2rBHH / TiiQi?2 M2r H2p2H Q7 i?2 b2 B2b M.
'QQ/ 7Q 2+k LB BN /b X

U2V h?mb- bK HH2rBHHM2MQF?BBM iBK2 b2 'B2b KQ 2 [mB+F

"miH ;2 p hmBB R #2 KQ 2 2220 BER BBV ; i@& T 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 THQiBM 6B;m 2 RdXR BM/B+ i2bi? ii?2;
? b 2Q BxQMi H TXiik?mb- i?72 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

9+84+76 _

F,= p2 :2 Q7 m2%b O 76

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/ BNM@22F 9B BIR-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 QQ#:EisG 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 bKOOQi? OiPi2 > 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
#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

e aY



*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;
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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=2\Q72QmMRi2/BM p HM201Q7 J 1
Jal=260:36- M/ J SE 19:24WX h?mb- BM 2 +? + b2 i?2 i?°22@
KQpBM; p2° ;2 TT ' Q +?KIOQPBH2Mh 7@ 2+ bibi? M bBKTHvV
mMbBM; i?2 KQbi "2+2Mi Q#b2 p iBQM b i?27Q 2+ biX

9X hQ/2i2 ' KBM2B7 KQpBM; p2 ;2 kBi?M MBRDIERMIKDI2 ++m 2
7Q 2+ bib-r2 "2+QKK2M/mbBM2 1Q/2i2 " KBM2 i?Xpdg?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:i62r@? Qat®79 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 AMi?2 KQpBM; p2  :2b K2i?Q/-2 +? Q#b2 p iBQM BM i?2 KQpE
"2+2Bp2byiR2 r2B ;N

kX PM2p B iBQM-FMQrM br2B;?i2/ KQpBM; p2/BZ2b2BNpRQBtp2b
7Q 2 +? /1 pHm2 M/i?2M +QKTmiBM; r2B;?i2/ k2 ;2 Q7 i?:
p Hm2b b i?27Q 2+ biX

j X AMKQbi+ bXoGh?22+2Q#b2 p iBQM "2+RBmab2B2?2i 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?2 bmK Q7 i?2Rr28:?ib Bb 2[m H

8X1t KTH2 q2 bbB;M r2Be?i Q¥i?2 KQbi "2+2Mi Q#b2 p iBQM- r2
Q7 kfe iQi?2b2+QM/ KQbi 2+2Mi Q#b2'p iBRM- iR/i?22B:2i Q7
i?B°/ KQbi "2+2Mi Q#b2°p iBQMX IbBM: i?Bb r2B:?i2/ p2  :2-Qm
Bb,

6Q 2+ Di 7Q‘=r2%(6@+ 2(84)+ 2(76):77:33

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- BX+p2V# ZHBRp2 i? i i?
#2ii2° T 2/B+iQ° Q7 i?2 7Tmim 2 i? MH?22BbdBVPHRQ@QmH/
#2 ;Bp2M iQ i?2 KQ 2 2+2Mi Q#b2 p iBQMbX >Qr2p2 -r?2M i?2
p B #H2- b2H2+iBM; TI[QIBK2EZHWIQ i?2 /i p Hm2b K v #2
#2biX

dX6Q 2+ bi ++mhQGi2i2 ' 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/ mieBIM; b i?2 K2 bm 2 Q7 7Q 2+ bi ++m” +vX h? il

bbmK2 i? ii?2 +QK#BM iBQM i? iTBbi#2BHHAQHDXQR #2 #2bi 7Q 1?2

7mim 2r2 rQmH/ mb2 i?2 +QK#BM iBQM Q7 MmK#2 Q7 /i p H

i?7 i KBMBKBx2b Jal 7Q  i?2 ?BbiQ B+ HiBK2 b2 'B2biQ 7Q 2+ &
iBK2 b2 B2bX

1tTQM2MiB H aKQQi?BM;

RX 1tTQM2MiB H bKQQi?BM; HbQ mb2b r2B:?i2/ p2  :2 Q7 T bi
70 2+ bic Bi Bb bT2+B H+ b2 Q7 i?2 r2B:?i2/ KQpBM: p2  :2b
b2H24MHvV QM2 r2B?2ir2B;?2i 7Q Ki@Bi "2+2Q#b2 p iBQMX

kX h?2 r2B;?ib 7Q  i?2 Qi?2 /i p Hm2b "2 +QKTmi2/ miQK iB+
bK HH2  bi?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

Fier = Y+ (1 V¢ (17:2)

r?2°2
Fui, 7Q 2+ bi Q7 i?2 iBK2 bAtBBb 7Q T2 BQ/
Y., +im Hp Hm2 Q7 i?2 iBK2tb2 ' B2b BM T2 'BQ/
F., 7Q°2+ bi Q7 i?2 iBK2 b2 'B2b 7Q T2 'BQ/
, bKQQi?BM; +QMbi MilV

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 HBb HA2bBN D2?BM/ +QMbi Mi
M/ i?2 r2B;?i ;Bp2M iQ i?2 7QtBh bi 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

Fo= Y +(1 )JFi = Yi+(1 )Y1i=Y;

g2 b22 i? i 1?2 2tTQM2MiB H bKQQi?BM; 7Q 2+ bi 7Q" T2 B(C
+im Hp Hm2 Q7 i?2 iBK2 b2RBZb BM T2 BQ/

U#V h?2 7Q°2+ bi 7Q T2 BQ/ | Bb

Fs=  Y,+(1 )Fo= Yo+ (1 )Y1

U+V 6BM HHv- bm#biBimiBM; i?Bb 2tT 2bbBQM 7Q 6jBM i?2 2t

Fa

Yz+(1 )F3
Ys+(1 Y2+ )Yi]
Ys+ (1 )Yo+ (1 )?Y1
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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,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(

KBMBKBx2b i?XJal

kX h?2 2tTQM2MiB HbKQQIi?BR:2, 2B PiHMBRIQ7 i?72 bmK Q7 b[m
7Q 2+ bi 2°°Q b Bb N3XFy<£o220+28:98 X h?2 2tTQM2MiB H
bKQQiI?BM; "2bm#HOByBP2 p HM2 Q7 i?72 bmK Q7 b[m "2/ 7Q 2+ t
Bb RykX3jc JZ2M#2RykX3jfRR 4 X Xj8

jiX h?2mb-r2 rQmH/ #2 BM+HBM2/ iQ T 272  i?2 Q B=BMX bKQQi?[
IbBM; i'B H@ M/@2H®MmH iBQM rBi? Qi?222p WmM/ 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#BiBW/; T ii2 XV
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

UV 6B bi-r2b?QmBxQrH2 HBM2 * "2 M KRBT/ iQ 7Q 2+ bi

iBK?2
b2"B2b rBi? HBM2 " i 2M/X

U#V L2ti r2 b?Qr ?2Q«m?B2@}iiBM; #BHBiv Q7 2;"2bbBQM M Huvl

HbQ #2 mb2/iQ 7Q 2+ bi iBK229BEAB@OBRI MOMHBM2 °
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 iBQM /2@ BHPNB,QMb?BT #2@
ir22M M BM/2T2M/2MiM/ B 28HM/2Mi [y Bb #HRii2M b

9= ly+ bx
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?t M/ ¢ rBi? T, iQ 2KT? bBx2 i? ir2 "2
2biBK iBM; i?72i 2M/ 7Q° iBK2 b2 B2bX

9XGBM2 “h 2M/ 1[m iBQM

Ty = b+ byt (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/

Pn

L D% Y)
o (L 1)
tY: ntY

B = R 17:5
t2 nt2 ( )

bh = Y bt (17:6)

by =

r?2 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?2HBM2 " i"2M/ 2[m iBQM Bb

Ti=  204+1:1t

U#V h?2 bHQT2 Q7 RXR BM/B+ i2b i? i Qp2  i?2 T bi Ry v2 "bi?:
p2° ;2 :°Qri? BM QH2HQMIRyy mMBiZo 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"

Tiu= 204+1:1(11) =325

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
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

P
", F)?_ 307
n 10

MSE =

= 3:07

3X "2+ mBBM2 " i'2M/ 2; BMbB R+ biBM; Bb i?2 b K2 bi?2 bi M/
;"2bbBQM M HvbBb T°Q+2/m 2 TTHB2/iQ iBK2@b2'B2b /i -r2
r'2iQT2°7Q°Ki?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 .m2_iQ3tLt7‘_Q‘3‘_837

MSE = 2.°22b Q76 22/0K 8§
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

RyX h?Bbp Hm2/@2Ja7 QK i?2p Hm2 Q7 Jali? ir2 +QKTmi2/ T 2p
#2+ mb2 i?2 bmK Q7 b[m "2/ 2°°Q b BBHMBI®B/ R W\ i?mb-
JalBMi?2°2;"2bbBQM Qmihmi Bh MQi?22[m "2/ 7Q 2% bi 2 "Q"l

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
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*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

kX h?2 iBK2 b2 'B2b THQi@M/BHHBMMQ bBWr */ 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,

T, = by + bt + bt? a7:7)

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
8XLtTQM2MiB H h"2M/ 1[m iBQM

T, = byet (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 2MAKQVRIHMINTI2# W XMi ;2

URRjI\@W-I\LLSV 62#'m “v ky- kyks



*7? Ti2R,d18K2 a2 B2b M HvbBb M/ 6Q 2+ biBM,;

e aY

dX AM i?Bb 2tTQM2MiB H i'2M/ KQ/2H- KHHIBTHE+ iBpQ 7 +iQ B
i272 +QMbi Mi T2 +2Mi ;2 BM+'2 b2 7' QK iBK2 R2XBQf 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,

HW= Hiy+ byt

UéB;m 2 RdAXR8V
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*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 MQMB®/BE2N2/ BIM b H2bX h?2 } bi
M/ i?B / [m “i2°b 2?2 p2 KQ/2  i2 b H2b- i?2 b2+QM/ [m "i2 2 b i?
M/ i?2 7Qm i? [m "i2  i2M/b iQ #2 i?2 HQr2bi [m “i2° BM i2 Kb
h?mb-r2 rQmH/ +QM+HmM/2i? v b2 bDWi2AM Bb T 2b2MiX

jX Cmbi HBF2/mEBMp "B #HQ@b/2 H rBi? M BM/2T2M/2Mi p "B #H2
bi M/ */ *2:°2bbBQM M HvbBb-r2+ Mmb2i?2b K2 TT'Q +?iQ |
rBi? b2 bQM H T ii2 "M #v i 2 iBM;4?2i2p@ BQM b XB #H?2

9X 2+ HHi? ir?2M + i2;Q B+HR p2uBh#HIZMKKY p "B #H2b "2
"2[mB 2/X h?mb- iQ KiQ/BB 2R 2zBMib?2 mK# 2HH iBK2 b2 'B2b
M22+1=3 /mKKv p "B #H2b,

( (
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,

¥ = by + bOtr 1 + b,Qtr 2 + bQtr 3

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 RdXRd T QpB/2b /I
+ M#2mb2/iQ bb2bi?2Q7i?27Q 2+ bi M//2i20 K:BM2 i?f+2
Q7 i?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?mb-r2 +QM+HWY/ 2 ®PVi H T i22BWib 7Q  bK "iT?QM2 b H2

jX "mi i?2 iBK2 b2'B2b HbrQ ?/ biBMI2 ~ ii2M/BHH 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/ #Vm QK#BMBMHI22TT7Q 42 bQM@
HBiv rBi? i?2 iBK2b22B2BQM TT7Q #?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

Vi=hy+ b Qtrl+ b, Qtr2+ by Qtr 3+ hyt

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
70m" 2biBK i2/ KMRiRbHBQM 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
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