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RX h?2 i2 K bi iBbiB+b +Wnk27B+iQ bmi? b p2° ;2b- K2/B Mb-
T2 +2Mi ;2b- M/ K tBKmKb i M?2HT mip "B2iv Q7 #mbBM2bb M/
2+QMQKB+ bBim iBQMbX

kX qBFBT2/B , ai iBbiB+bBbi?2/Bb+BTHBM2 U i+ M B £B2BVOHAV i 7
Q' ; MBx iBQM HvbBbBMi2 T 2i rBMMT 2b2Mi iBI¥M i X

RXR TTHB+ iBQMb BM "mbBM2bb M/ 1+QMQ|

++QmMIiBM;

Sm#HB+ ++QmMiBM; } Kb imBEZ BB MB;b@B2/H " 2b r?2M +QM/m+iBM; m
7Q  i?2B  +HB2MibX

1+QMQKB+b

1+QMQKBbib mb2 bi iBbiB+ HBM7/@ K iBQM®BM KREBMim 2 Q7 i?2
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6BM M+2

6BM M+B H /pBbQ b mb2 TiB®2@&F2;,» MBW/;bBpB/2M/Cé8F2H/b U
CnV iQ ;mB/2 i?2B BMp2biK2Mi /pB+2X

J "F2iBM;

1H2+i"QMB+ TQBMi@Q7@b H2 b+ MM2'b i 2i BHOHIR2HAQMi +QmMi
7Q° p 'B2ivQ7 K F2iBM; "2b2 “+? TTHB+ iBQMbX

S 'Q/m+iBQM

p B2iv Q7 bi iBmiB4BHy +QMi " QH 2?2mbR/ iQ KQMBIiQ  i?72 QmiTmi C
T°Q/m+iBQM T Q+2bbX

AM7Q K iBQM avbi2Kb

p "B2iv Q7 bi iBbiB+ HBM7Q K iBQM ?2HTbT2KBMEKbMQAB b bb2b!
+QKTmi2  M2irQ FbX

RXk . i

RX .1 "2i?2 +ib M/ };m¥2@QHH2+i2/- M Hvx2/- M/ bmKK "Bx2/7Q
i iBQM M/ BMi2 T 2i iBQMX

kX HHi?2/ i +QHH2+i2/ BM T "iB+mH " bim/vi b2127Q" "2/ iQ b
i?72 bim/vX

1H2K2Mib- o B #H2b- M/ P#b2 p iBQMbDb
RX 1H2K2Mib 2MiB2BQHM r?B+? /i "2 +QHH2+i2/X

kX p B #H2#Bb  +i2 ' Bb@F+BMi2 2bi 7Q i?72 2H2K2MibX

jX h?22b2iQ7K2 bm 2K2Mib Q#i BM2/7Q" T "iBeamilk @ HEXKRMiI Bb

9X /i b2irBi? 2H2K2Mib +QMi ®Mb2 p iBQMbX
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8X h?2 iQi H MmK#R pOQHm2BM +QKTH2i2 /i b2i Bb i?72 MmK#?2
2H2K2Mib KmHIBTHB2/ #v i?2 MmK#2 Q7 p B #H2bX

eXlt KTH2 qlOR[d&of, U6Bi+? :"QmTV US2 V TBi

TABLE 1.1  Data Set for 60 Nations in the World Trade Organization

Nation WTO Per Capita Fitch Fitch
Status GDP (%) Rating Outlook
Armenia Member 3,615 BB— Stable
Australia Member 49,755 AAA Stable
Austria Member 44,758 AAA Stable
Azerbaijan Observer 3,879 BBB— Stable
Bahrain Member 22,579 BBB Stable
Belgium Member 41,271 AA Stable
Brazil Member 8,650 BBB Stable
Bulgaria Member 7,469 BBB— Stable
Canada Member 42,349 AAA Stable
Cape Verde Member 2,998 B+ Stable
Chile Member 13,793 A+ Stable
China Member 8,123 A+ Stable
Colombia Member 5,806 BBB— Stable
Costa Rica Member 11,825 BB+ Stable
Croatia Member 12,149 BBB— Negative

a+ H2b Q7 J2 bm 2K2Mi

RX a+ H2b Q7 K2 bm 2KR2@MKBM+M-NH2/,BM H- AMX p H- _iBQ

kX h?2 b+ H2 /212 KBMEZHN?PZ2D7 BM7O+QME@BW 2/ BM i?22 / i X

jX h?2 b+ H2 BM/B+ ii2biB?X iBx iBdbi#6"yW M/ bi iBbiB+ H M Hvb2h
i? i "2KQbi TT QT B i2X

9X.QKBM H b+ H2

UV .i "2H #2Hb O MK/ iQ B/2MiB7v M ii'B#mi2 Q7 i?2 2H:

U#V_ _MOM@MmK2 B¥ HU# KR B+ +K/N2#2 mb2/X

U+V 1t KTaH@/2Mib Q7 mMBp2 bBiv "2 +H bbB}2/ #vi?2 b+?2QQl
2M QHH2/ mMbBM:; MQMMMmMK2 B+ H #2H bm+? b "mbBM2bb-
M/ bQ QMX Hi2 M iBp2Hv- MmK2 B+ +Q/2 +QmH/ #2 mb2/ 7
U2X:X- R /2MQi2b "mbBM2bb- k /2MQi2b >mK MBiB2b- | /2MC
QMV X
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8XP /BM H b+ H2
UV h?2/i ? p2i?2T QT2 iB2b Q7 MQKBM2HQ i® NWW7i??2
i72 /i BbK2 MBM;7mHX
U#V_ MOM@MmK2 B¥ HI#2KR B+ +K /2 #2 mb2/X

U+V 1t KTH®/2Mib Q7 mMBp2 bBiv "2 +H bbB}2/ #v i?2B" +H

MOM@MmK2 B+ H #2H bm+? b 6 2b?K M- aQT?QKQ 2- Cm!
MmMK2 B+ +Q/2 +QmH/ #2 mb2/ 7Q  i?2 +H bb bi N
M/ bQ QMV X

M iBp2Hv-
/2MQi2b 6°2b?K M-k /2MQi2b aQT?QKQ 2-
eXAMi2'p Hb+ H2

UV h?2 /i ? p2i?2 T QT2 iB2b Q7 Q /BN ik /pi#2iNe/2iN 2
Q#b2 p iIBQMb Bb 2tT 2bb2YtB Mni RIBKbOF 7K 2Xbm ™ 2

U#V AMi2 p H/ i ~2viiH K2 beX+
U+V 1t KTIRHBbb ? b Mahb+Q 2 Q7 RN38-r?BH2 E2pBM ? b
R33yX J2HBbb b+Q 2/ Ry8 TQRBMib KQ 2i? M E2pBMX

dX iBQ b+ H2
UV .i ?p2 HHi?2T QT2 iB2b Q7 BMi2BQH/7 iirQVp #P@2b
Bb K2 MBM;7mHX
U#V _ iBQ/ i 2 himwb2 BX H

U+Vw2 O p HBB BM+HmM/2/ BM i?2 b+ H2X
"2i BHbiQ 2Bb Okyy-r?BH2 i?2 T
“iBQ T'QT2'ivb?2Qrb i?

U/V 1t KTE2B+2 Q7 #QOQF i
#QQF bQH/ QMHBM?2 Bb ORyyX h?2

irB+2 i?2 QMHBM2 T ' B+2X

*12; Q0B+ H M/ Zm MiBi iBp2 . i
RX . i + M#2 7m’i?2  +H bbB}27: b #2BMm MiBi iB%2
kX h?2 bi iBbiB+ H M HvbBb i? i Bb TT QT B i2 /2T2M/b QM r?2

p B #H2 "2+ i2;Q°B+ HQ [m MiBi iBp2X

iX* i2:Q°B+ H . i
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UV G #2Hb Q" M K2b "2 mb2/iQ B#2MEB72 P 2H2K2MiX

U#V P7i2M 272 "2 iQBbiBp2 X i

U+V 1b2 2Bi? 20 0%BM Qi _Q /BM b+ H2 Q7 K2 bm 2K2MiX

U/V * M #2 2BiRK2 BQ  MQMMmK?2 B+X
U2V TT QT B i2 bi iBbiB+ H MHBWREX/ 2 " i?2°

9XZm MiBi iBp2 . i

UV Zm MiBi iBp2 /i BM/BK+M2Q 20r Km+X
U#V Zm MiBi iBp2 / i 1 mHr2 ViX+

U+VP /BM ‘v "'Bi?KQiB2 iBQMb "2 K2 MBM;7mH 7Q [m MiBi iE

*Qbb@a2+iBQM H M/ hBK2 a2 B2b . i
RX Qbb@b2+iBQM H / i

UV *"Qbb@b2+iBQM H/ iii22¢QHBEQ+iZ/T QtBK i2Hv i?2 b K2
TQBMi BM iBK2X

U#V 1t KTHP2 / i BM h #H2 RXR "2 +'Qbb@b2+iBQM H #2+ mb?2
1p2 p "B #H2b 7Q  i?2 ey qQ H/ h> /2 P ; MBx iBQM M iBQMb
BM iBK2X

kXxhBK2 a2 B2b . i

UV hBK2b2'B2b /i ‘20 @HB2pDP2/H iBK2XT2 BQ/b

U#V 1t KTH2 /2i BHBM: i?2 MmK#2> Q7 #mBH/BM: T2 KBib Bb
*QmMiv- P?BQ BM 2 +? Q7 i?2 H bije KQMi?bX

U+V > T?b Q7 iBK2 b2 B2b/ i ?2HT M Hvbib mM/2 bi M/, UBV |
T bi - UBBV B/2MiBZM/M@p2  iBK2- MMUBBREVMim "2
H2p2Hb 7Q  i?2 iBK2 b2 B2bX
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FIGURE 1.2 = A Variety of Graphs of Time Series Data
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RXj] .1 aQm +2b

1tBbiBM; aQm +2b
RX AMi2 M H +QKT Mv "2+Q /b HKQbi Mv /2T “iK2Mi
kX "mbBM2bb /i # b2 b2 pB+2b .Qr CQM2b *QX
iX :Qp2 MK2Mi ;2M+B2b IXaX .2T "iK2Mi Q7 G #Q°
9X AM/mbi’v bbQ+B iBQMb h p2H AM/mbi'v bbQ+B iBQM Q7 K
8X aT2+B H@BMi2'2biQ ; MBx iBQMb :° /m i2J M ;2K2Mi /KBbb

eX AMi2 2MBRf\®5€er5%.ZQa?iiTh,ff/ i X;QpXir

P#b2 p iIBQM H aim/v

RX AMQ#b2 p iBQM HUMQM2tW2 BK2MiBH Kb/ii/BRK i QH Q" BM~r
i?72p B #H2b Q7 BMi2 2biX

kX 1t KTH2Z p2v M/ Tm#HB+ QTBMBQM- 2X:X- bim/B2b Q7 bKQF?2
Q#b2 p iIBQM Hbim/B2b #2+ mb2 2b2 “+?22°b/Q MQi/2i2 " KBM2 C
M/ r?Q rBHH MQi bKQF2X

1tT2 BK2Mi

RX AM 2tT2'BK2Mi Hbim/B2b i?2 p "B BEHAVQFIBMI22RMb@Q BIR Qbi
KQ 2 Qi?2 p "B #B/2MiIR}2/ M/ +QMIQQIRAHZ/i + M #2 Q#i BM2/
#OmMi ?2Qr i?2v BM~m2M+2 i?2p B #H2 Q7 BMi2 2biX

kX 1t KTH22 H *;2bi 2tT2"BK2Mi H bim/v 2p2° +QM/m+i2/ Bb #2HB:
Sm#HB+ >2 Hi? a2 ' pB+2 2tT2 'BK2Mi 7 @0l9RZEAEREX QRBRAW ++BM
irQ KBHHBQM IXaX +?BH/"2M U;" /2b R@ jV r2'2 b2H2+i2/X
hBK2 M/ *Qbi Abbm2b

RX a2 "+?BM; 7Q "  BM7Q K8 KBRQN\D ¥ tMnKZB M ;

kKX AM7Q K iBQMKIQM ;2" #2 thw72niBK2 Bi Bb p BH #H2X
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RX P’; MBx iBQMbQ7i2M+? ";27Q BM7Q K iBQM2p2Mr?2M Bi Bk
+iBpBivX

kX IbBM; Mv /i i? i? TT2M iQ #2 p BH #H2 Q  r2°2
H2 /iQKkBbH2 /BBIM7Q K iBQMX

+[mB 2/ rBi

RX9 .2b+ BTiBp2 ai iBbiB+b

RX JQbi Q7 i?2 bi iBbiB+ HBM7Q K iBQM BM i?2 K2/B - +QKT Mv
HB+ iBQMb +QMbBbib Q7 / i 2 bmKK “Bx2/ M/ T 2b2Mi2,
2 bv 7Q i?2 "2 /2 iQ mM/2 bgnWK @8awbD7-/rPB+? K v #2

i #mH = ;7 T?B+-HQ MmK2 B+ H2 272 "2/iQbb BTiBp2 biXBhi

1?0

kX1t KTH2 i #mH " bmKK 'vQ7i?2/ i b?QrBM; i?2 MmK#2 Q7 M
Q7i?26Bi+? PmiHQQF " iBM;b Uh #H2 RX9VX ; T?B+ H bmKK

+ HH2/# ° +2 "iUBB:m 2 RX9VX g2 + MDb22i? ii?2K DQ BivQ76
+°2/Bi > iBM:b 2 bi #H2-rBi? djXjW Q7 i?2 M iBQMb ? pBM: i?Bb
?2 p2 M2; iBp2 QmiHQQF UkyWV i? M TQbBiBp2 QmiHQQF UeX

TABLE 1.4

Frequencies and Percent Frequencies for the Fitch Credit
Rating Outlook of 60 Nations

Fitch Outlook Frequency Percent Frequency (%)
Positive 4 6.7
Stable 44 73.2
Negative 12 20.0

A
FIGURE 1.4  Bar Chart for the Fitch Credit Rating Outlook for 60 Nations
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jX1t KTH2 ;" T?B+ HbmKK "'vQ7i?2/ i 7Q i?2[m MiBi iBp2p B
.S BM h #H2 RXR- ¥ BItiZ/;” KW6B;m 2 RX8VX IbBM; i?72 ?BbiQ;"
Bb 2 bviQb22i? iS2 * TBi :.S7Q i?72ey M iBQMb  M;2b 7 Q!
rBi? i?2 ?B;?2bi +QM+2Mi" iBQM #2ir22M 0y M/ ORy-yyyX PMHv
* TBi :.S 2t+22/BM; 0dy-yyyX

FIGURE 1.5 Histogram of Per Capita GDP for 60 Nations

30

8

Frequency
—
L

0
0-9,999 10,000- 20,000- 30,000- 40,000- 50,000- 60,000- 70,000-

19,999 29,999 39,999 49999 59,999 69.999 79.999
Per Capita GDP ($)

9X h?2 KQbi +QKKQM MmK2 B+ H /2b+ BPiBpadi iBbiB2\Bb i?22

8X h?2K2 M/2KQMbi' i2b K2+bmMi2RQ74R22Q%v2Mi° H HQ+ iBQM
Q7i?2/i 7Q  p "B #H2X

RX8 ai iBbiB+ HAM72 2M+2

RSQTmH B b2i QFH 2H2K2Mib Q7B i T 2iB+mH ~ bim/vX

kXa KTH2 bm#b2Q7 i?2 TQTmH iBQMX

jXai iBbiB+ H BM7h2MF2Q+2bb Q7 mbBM; /i Q#i BM2/ 7°QK b
K F2 2biBK i2b M/ i2bi ?2vHQm2b2>b+? ~ +i2 BbiB+b Q7 TQTml
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9X2MbmbQHH2+iBM; /i ZRQIB?Z2QTmH iBQMX
8Xa KTH2 bm,p@Q@HH2+iBM; / ib KQHX

eXlt KTH2 _Q;2°b AM/mbi'B2b K Mm7 +im 2b HBi?BmK # ii2 B2b
2H2+i'QMB+b bm+? b H TiQT +QKTmi2'b M/i #H2ibX AM M ii2
HB72 7Q" Bib T'Q/m+ib- _Q;2'b ? b /2p2HQT2/ M2r bQHB/@Dbi
b?QmH/ H bi HQM;2 M/ #2 b 72" iQ mb2X

UV TQTmH iBQM, HH HBIi?BmK # ii2"B2b i? i +QmH/ #2 T Q/m
bi 121 2+?MQHQ;VvX

U#V b KTH2 U/ i V, kyy # ii2'B2bK Mm7 +im 2/ rBi? i?2 M2r bQH
r2°2i2bi2/X Uh #H2 RX8V i?2 MmK#2 Q7 ?2Qm b2 +?2 # ii2 v H
iQ #2 "2+? “:2/ mM/2  +QMi"QHH2/ +QM/BiBQMbX

TABLE 1.5  Hours Until Recharge for a Sample of 200 Batteries for the
Rogers Industries Example

Battery Life (hours)

19.49 1818 18.465 1945 19.89 1894 17.72 18.35  18.66 1823
19.08 19.92 19.01 18.84 17.73 19.70  18.37 18.69 19.98 1880
19.11  18.26 19.05  17.89 19.61 18.52 18.10 19.08  18.27 18.29
19.55 18.81 18.68 17.43  20.34 17:73 17.66 1852 19.90 19.33

18.81 19.12 1839  19.27 19.43 19.29  19.11 18.96 19.65 18.20
1018 9nn7 18 £ 1a 27 1812 199 1011 2n 99 1907 1p01

U+V amTTQDb2 Q;2br MibiQ mb2i?2b KTH2/ i iQK F2 M BM
p2° ;2?2Qm’'b Q7 # ii2°vHB72 7Q  i?2 TQTmH iBQM Q7 HH #
T°Q/m+2/rBi? i?2 M2r bQHB/@bi i2 i2+?MQHQ;vX

U/V h?2 b KTH2 p2 ;2 # iRBX3HB7@Nn 2 + M mb2 i?Bb b KTH2
"2bmHi iQ 2biBK i2i? ii?2 p2° ;2 HB72iBK2 7Q i?2 # ii2 B2|
BbR3X39?Qm bX

U2v U6B;m 2 RXeV ;" T?B+ HbmKK 'vQ7i?2bi iBbiB+ HBM7:2
AM/mbi B2bX
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FIGURE 1.6 The Process of Statistical Inference for the Norris
Electronics Example

1. Population
consists of all batteries
manufactured with
the new solid-state
technology. Average
lifetime is unknown.

2. A sample of
200 batteries is
manufactured with
the new solid-state technology.

Y

4. The sample average 3. The sample data provide
is used to estimate the = a sample average lifetime
population average. of 18.84 hours per battery.

RXe M HviB+Db

RX M HviB+b Bbi?2 b+B2MiB}+ T°Q+2bb QW bBMBQ@QKKBBM/ i BMi
#2ii2°/2+BbB&Mb

kX h? 22 + i2:Q°B2b Q7 i2+?MB[m2b,

U V2b+ BTiBp2 M,HwViBbbB2b+ B#2b r? i ? b? TTR2M2KBM i?2

U#8 2/B+iBp2 M ,HBIBKO/2Hb +QMbi m+i2/7 QK T/ kil i?2Q7 mim"
Q iQ bb2bbBiKRR +iQ7 QM2 p "B #H2 QM MQi?2 X

U+§ 2b+ BTiBp2 M HAVIB2DQ7 M HviB+ Hi2+?MBq{abA b+i® ni V\B2 @l

RXd "B; .1 M/.i JBMBM,;
RXB; /i, G ;2 M/ +QKTH2t/ i b2iKk @7 "R d i,

UV oOHmMK2 KQmMi Q7 p BH #H2/ i X
U#V 02HQ+BiaT22/ ir?B+? /i Bb +QHH2+i2/ M/ T ' Q+2bb2/X
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U+Vo "B2iv, .Bz2 ' 2Mi/ i ivT2bX
kX i JBMBM;

UV J2i?7Q/b7Q /2p2HQTB MO ATGSBIMBQI,K iBQM 79K i # bXb

U#V IbBM; +QK#BM iBQM Q7 T Q+2/m 2b 7 QK bi iBbiB+b-K i?
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p HB/ iBM?22 KQ/2HVX
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RXN 1i?B+ H:mB/2HBM2b 7Q ai iBbiB+ H S~

RX AM bi iBbiB+ H bim/v- mM2i?B+ H #2? pBQ + M i F2 p B2
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#v Qi?2 bX
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UV S'Q72bbBQM HBbKX
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U2V _2bTQMbB#BHBiB2biQ _2b2 "+? h2 K*QHH2 ;m2bX

U7V _2bTQMbB#BHBIiIB2b iQ Pi?2" ai iBbiB+B MbfS " +iBiBQM2"
U;V _2bTQMbB#BHBiB2b _2; '/BM; HH2; iBQMb Q7 JBb+QM/m-
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MXYi+ & V

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

*2 TiK .2b+ BTiBp2 ai iBbiB+b, h #mHI M/ ;o

fizZ™6)ez'nA, s kj9G0J] k8yRY]j
30Z™5@, $?be &0JBE&<E) + MXYi+ La"V5@Q2o
5@+ M™JIRiiTh,ff?KrmXB/pXir

kXR amKK BxBM; . i 7Q *i2;Q B+ Ho B #

6°'2[m2M+v .Bbi B#miBQM

R% 2[m2M+v /Bbi B#mMiRQMV2M+v /Bbi B#m#BQIM Bbn KK Q¥
/i b?QrBM;i?22 MmK#2 U7 2[m2M+vV Q7 Q#b2VmiB@WpBM 2 ¥8
+i2;Q°B2b Q  +H bb2bX

kX1t KTH2 aQ7i. BMFb . i Uh #H2 kXRV

UV *Q+ @*QH - .B2i *QF2- ."X S2TT2 - S2ThB- M/ aT ' Bi2 2
I"BMFbX h?2 /i b?Qr #2HQr i?2 bQ7i /'BMF b2H2+i2/ BM |
/"BMF Tm +? b2bX

TABLE 2.1  Data from a Sample of 50 Soft Drink Purchases

Coca-Cola Coca-Cola Coca-Cola Sprite Coca-Cola
Diet Coke Dr. Pepper Diet Coke Dr. Pepper Diet Coke
Pepsi Sprite Coca-Cola Pepsi Pepsi
Diet Coke Coca-Cola Sprite Diet Coke Pepsi
Coca-Cola Diet Coke Pepsi Pepsi Pepsi
Coca-Cola Coca-Cola Coca-Cola Coca-Cola Pepsi
Dr. Pepper Coca-Cola Coca-Cola Coca-Cola Coca-Cola
Diet Coke Sprite Coca-Cola Coca-Cola Dr. Pepper
Pepsi Coca-Cola Pepsi Pepsi Pepsi
Pepsi Diet Coke Coca-Cola Dr. Pepper Sprite
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U#V h?2 MmK#2 Q7 iBK2b 2 #2b@7 i+ B NFbU B bhmikskO MBx 2 b
BM7Q K iBQM #Qmii?2 TQTmH "BivQ7i?21}p2bQ7i/ BMFb:

TABLE 2.2  Frequency Distribution of Soft Drink Purchases

Soft Drink Frequency

Coca-Cola 19

Diet Coke 8

Dr. Pepper 5

Pepsi 13

Sprite 5
Total 50

_2H iBp2 6°2[m2M+v M/ S2 +2Mi 6 2[m2M+v .Bbi B#miB

RX h?2 "2H iBp2 7°2[m2M+v Q7 7+HiB [ M Hb (?RP Q#O p @
iBQMb #2HQM;BM; iQ +H bbX

kX 6Q° /i b2nr@#b2 p iBQMb-i?2 "2H iBp2 7°2[m2M+v Q7 2 +? +

\ -
2H iBp2 7 2[m2Mey @7 YV Q7172 +H bb

n

jX  "2H iBp2 7 2[m2M+v /Bbi B#miBQM ;Bp2b i #mH ~ bmKK v
"2H iBp2 7°2[m2M+v 7Q 2 +? +H bbX

9X h?2 T2 +2Mi 7°2[m2M+v Q7 +H bb BbKAMHIBAHBR2 ¥ Rny2M + v
T2 +2Mi 7 2[m2M+v /Bbi " B#miBQM bmKK "Bx2b i?2 T2 +2Mi 7
2 +? +H bbX

8X1t KTH2 aQ7i. BMFb . i Uh #H2 kXjV

UV h?2 "2H iBp2 7 2[m2M+V1%g0 =@38-@? D H2HBbHBp2 7 2[m2M+v
7Q° .B2i *@Ba=BmM16- M/ bQ QMX

U#V 6 QK i?2 T2 +2Mi 7 2[m2M+v /Bbi'B#miBQM- r2 b22 i? i j3
[2°2*Q+ @*QH - ReW Q7 i?2 Tm +? b2br2°2 .B2i *QF2- M/ b

U+V g2+ M HbQ MQi2i? i j3SW Y keW Y ReW 4 3yW Q7 i?2 Tm +?
iQT i?°22 bQ7i/"BMFbX
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TABLE 2.3  Relative Frequency and Percent Frequency Distributions of Soft
Drink Purchases

Soft Drink Relative Frequency Percent Frequency
Coca-Cola .38 38
Diet Coke 16 16
Dr. Pepper 0 10
Pepsi .26 26
Sprite .10 10
Total 1.00 100

TR

RX # " +? 'iBb ;" T?B+ H/BbTH 2Q0) 72 FB+iB[M; HBEi iBp2V
bmKK "Bx2/ BM 7 2[m2M+v- "2H iBp2 7 2[m2M+v- Q T2 +2Mi 7°

kX PM QM2 tBbQ7i?22+? " POMmbnOMKBOY2r2 bT2+B7%2PD
i? i "2mb2/7Q i?2+H bb2b U+ i2;Q ' B2bVX 7 2[m2M+v- "2H iB

7°2[m2M+v b+ H2 + M#2mb2/7Q i?2 Qi?2" tBh®7E22H7? i Umhb
tBbVX

iX IbBM; # QX rB/i? /> rM #Qp22 +? +H bb H #2H-r2 2ti2M/i?2
Q7 i?22# " MMiBH r2 "2 +2i?22 7°2[m2M+v- "2H iBp2 7 2[m2M+v- (
i72 +H bbX

9X 6Q  + i2:Q B+ H/ i -i?2# "bb?2QmH/ #2 b2T " i2/iQ 2KT? bBx:
+i2;Q vBbT " iX
8X1t KTH2 aQ7i. BMFb . i U6B;m 2 kXRVUG6B;m 2 kXkV

Soft Drink
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SB2 *? i

RX h?2TB2+? 'iBb +QKKQMHvmb2/; T?B+2H/BBFH NV ZQnIAV22
M/ T2 +2Mi 7 2[m2M+v /BEQB#nm2BQMo+ H/ i X

kX 6B bi /> r+B +H2?2M mb2 i?2 "2H iBp2 7°2[m2M+B2b iQ bm#/B
BMiG2+iQ'b? i +Q "2bTQM/iQ i?2 "2H iBp2 7 2[m2M+v 7Q" 2 +?

jX "2+ mb2i?2°'2 "2 jey/2;°22bBM +B +H2- +H bbrBi? "2H iB
rOmH/ +QMlme3z0) =90 /2;°22b Q7 i?2 +B +H2X

9X AM KQbi+ b2b- # +? iBbbmT2'BQ  iQ AB2 ®?B+ Q" /BbTt
I i X

X LmMK2 ' Qmb QTiBQMb BMpQHpPBM; i?2mb2 Q7 +QHQ b-b? /BM;-
/IBK2MbBQM H T2 bT2+iBp2b "2 p BoH B 2Hi QraM 2QW+21 2 2
M/ TB2 +? “ibX

eX AM;2M2" H-TB2+? 'ib "2MQii?2#2bir viQDKRD2HMMD2 +2Mi ;

dX1t KTH2 aQ7i. BMFb . i U6B;m 2 kXjvU6B;m 2 kX9V

FIGURE 2.3 | Pie Chart of Soft Drink Purchases

FIGURE 2.4  Three-Dimensional Pie Chart of Soft Drink Purchases
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¥ Pepsi

u Diet Coke
Dr. Pepper

W Sprite

kXk amKK "BxBM; . i 7Q° Zm MiBi iBp2 o B

6 2[m2M+v .Bbi B#miBQM

RX h?2 i?°22 bi2Th M2+2bb “v iQ /2}M2 i?2 +H bb2b 7Q° 7 °2[m2
[m MiBi iBp2 2

U V2i2 KBM2 i?2 MmK#2" Q7 MQMQp2 H*HTBNM2b+tH2bDBQbK 2/
#v bT2+B7vBM; ~ M;2b i? i rBHH #2 mb2/iQ ;" QmT i?2 /i X h
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2MQm;? +H bb2b iQub 2 IEDBM i?2 / i - #mi MQi bQ K Mv +H bk
i? i bQK2 +QMi BM QMHv 72r/ i Bi2KbX

U#V2i2 ' KBM2 i?2 rB/i? Q7 2 +D+H2bR2" H :mB/2HBM2-r2 *2+QKK
i? ii?2rB/i? #2i?2 b K2 7Q 2 +? +H bb,

TT QtBK i2 +H bb rg'/i\’.'PZbi/ i p HHK2ZHH2bi /i p Hm2
LmK#2 O7 +H bb2b

h?2 TT QtBK i2 +H bb rB/iPmVMM24Q KQ 2 +QMpP2MB2Mip Hm
# b2/ QM i?2 T 272 2M+2 Q7 i?2 T2 bQM /2p2HQTBM; i?2 7 2

U+\Wi2 ' KBM2 i?2 +H bp HBKBHWBKBib Kmbi #2 +?2Qb2M bQ i? i 2
Bi2K #2HQMQMIQ M/ QMH v B Mb X

kX gBi? i?72 MmK#2" Q7 +H bb2b- +H bbrB/i?- M/ +H bb HBKBib /.
/IBbi B#miBQM + M #2 Q&ImMBMRIPRVMMK#2 Q7 /i p Hm2b #2HQM;
iQ2 +? +H bbX

jX1t KTH2 m/Bi hBK2 . i Uh #H2 kX9XVUh #H2 kX8XV
12 14 19 18
15 15 18 17
20 & 22 23
22 21 33 28
14 18 16 13

UVYmK#2 Q7 *H,btb2Z2bMmK#2 Q7 / i Bi2Kb 2HiEBp2ZHv bK HH
2 +?2Qb2 iQ /2p2HQT 7 2[m2M+v IBbii B#HMXBOQM rBi?
U#YB/i? Q7 i?2 *H ,bly2®" /2+B/BM; iQ mb2 }p2 +H bb2b-i?2 rB/i"
+H bb Bb2 / vbX
U+WH bb HBKBiIRi H Q7 }p2 +H0bI2b6 1920242529 - M/
3034 X
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TABLE 2.5  Frequency Distribution for the Audit Time Data

Audit Time
(days) Frequency

10-14
15-19
20-24
25-29
30-34

Total

U/V h?2+H bb KB/T@®BMP2 p Hm2 2 H7r v #2ir22M i?2 HQr2 M/
+H bb HBKBibX 6Q i?2 m/BiiBK2 /i -i?21}p2 +H bb KB/TQE
kd- M/ jkX

B|—‘I\JU‘IG}-P‘-

_2H iBp2 6°2[m2M+v M/ S2 +2Mi 6 2[m2M+v .Bbi'B#miB

RX h?2 "2H iBp2 7°2[m2ZM3FV@BhBEQXi?2 Q#b2 ' p iBQMb #2HQM;BM
+H bbX B2 p iIBQMb-

_2H iBp2 7 2[m2M+w QPig2M Mgy Q7 +H bb
n

kX h?2 T2 +2Mi 7°2[m2M+v Q7 +H bb BbKiR& | RHAHBDRMA RLy2M+v

JX1t KTH2 m/Bi hBK2 . i Uh #H2 kXeXV

TABLE 2.6 Relative Frequency and Percent Frequency Distributions
for the Audit Time Data

Audit Time (days) Relative Frequency Percent Frequency
10-14 .20 20
15-19 40 40
20-24 L] 25
25-29 10 10
30-34 .05 5
Total  1.00 100

.Qi SHQI
RX ?Q'BxQMi H tBb Q7 /Qi THIQ2 l@QfL ip2HmM2b X
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kX h?2M 2 +2 /i p Hm2 Bb 2T 2b2Mi2/ #v /Qi TH +2/ #Qp2i?2 t
b?2Qrb i?RmMK#2Q7 /i p Hm2bX

jX1t KTH2 m/Bi hBK2 . i U6B;m 2 kX8XV
L ]
o o o L ]
® & & & & 0o 0 & 0o 0 @ 0 e o [ ]
1I0 1I5 2I0 2I5 3'0 3I5

Audit Time (days)

>BbiQ; K

RX ?BbiQ;  KBb+QMbi'm+i2/#vTH +BM; i?2 @ OBBKHDAQ HBMi2 2
tBb M/i?2 7 2[m2M+v- "2H iBp2 7 2[m2M+v- QpTaAB#2Mi 7 2[m 2|
tBbX

kX h?2 7°2[m2M+v- "2H iBp2 7' 2[m2M+v- Q" T2 +2Mi 7°2[m2M+v Q
/" rBM; "2+i M;H2?Qb2 # b2 Bb /2i2 KBMH #$v IFRBIOBMBE ? 2
?Q'BxQMi H tBb MALB?QIBb i?72 +Q "2bTQM/BM; 7°2[m2M+v- "2F
[M2M+v- Q T2 +2Mi 7°2[m2M+vX

jX1t KTH2 m/Bi hBK2.i U6B;m 2 kXeXV
LQi2 i? ii?2 +H bbrBi? i?2; 2 i2bi 7°2[m2M+v Bb b?QrM #v i?2 "
#Qp2 i?2 +H bh1Q7 / vbX h?2 ?22B;?2i Q7 i?2 2+i M;H2 b?2Qrb i-
7°2[m2M+v Q7 i?Bd HH bb Bb

FIGURE 2.6 | Histogram for the Audit Time Data
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9X h?2/D +2Mi2+i M;H2b Q7 ?BbiQ;  KiQm+? QM2 MQi?2 X IMH]I
?BbiQ;  K+QMi BMb MQTM iirBQG#Rir22M i?2 “2+i M;H2b Q7 /D +2
+H bb2bX

8X U6B;m 2 kXdXV ?BbiQ; KT QpB/2bBMTQ R iBOM-#Qmii?2
Q7 /Bbi'B#miBQM

UV M2H, ?BbiQ; KBbb BHhFRMR2Z2 iQ i?2 BZ7Bibi BH 2ti2M/b
7 Ti?27 iQi?22H27iX 1X;X-2t Kb+Q 2bcrBi? MQ b+Q 2b #Qp
b+Q 2b #Qp2 dyW- M/ QMHV 72r 2 HHv HQr b+Q 2bX

U#8 M2H " ?BbiQ; KBbb BdFQr#2iQ i?2 B;7?Bibi BH 2ti2M/b
7 1?2 iQ i?2 B;?iX 1X;X-?QmbBM; T B+2bc 72r 2tT2MbB
bF2rM2bb BM i?2 "B;?ii BHX

U+¥ M2H, *AM bvKK2i 'B2BDbiQ;  K-i?2 H27ii BHKB Qb i?2 b"
i?72 "B;?ii BHX . i 7Q  a hb+Q 2b- ?22B;?ib M/ r2B:?ib Q7 T:
H2 /iQ ?BbiQ;" Kb i?Qim 2HhVKK2i B+X

U/\& M2H,. ?BbiQ; #B:?Hv bF2r2/iQ i?° 1¥;Xi-/ i QM ?QmbBM;
T°B+2b-b H "B2b-Tm +? b2 KQmMib- M/bQ QM Q7i2M “2bm
iQ i?2 "B;?iX

Panel A: Moderately Skewed Left Panel B: Moderately Skewed Right
SH 55

3 o

25 25
2 2
15 15

. all

.05 05

0 0

Panel C: Symmetric Panel D: Highly Skewed Right
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*mKmH iBp2 .Bbi B#miBQMbDb

RX h?2 +mKmH iBp2 7' 2[m2M+v /Bbi B#miBQM b?Qrb i?2 MmK#2"
H2bb i? M Q 2[n?AmJ T2 +H bb HBKBi Q7 2 +? +H bbX

kX1t KTH2 m/Bi hBK2 . i Uh #H2 kXdXV
h?2 +mKmH iBp2 7°'2[m2M+v 7Q  i?2 +H bb U6H2bb i? M Q" 2[m
bmK Q7 i?2 7°2[m2M+B2b 7Q° HH +H bb2b rBi? /i p Hm2b H2bb

TABLE 2.7  Cumulative Frequency, Cumulative Relative Frequency, and

Cumulative Percent Frequency Distributions for the Audit Time Data

Cumulative  Cumulative Cumulative
Audit Time (days) Frequency  Relative Frequency Percent Frequency
Less than or equal to 14 4 .20 20
Less than or equal to 19 12 .60 60
Less than or equal to 24 17 .85 85
Less than or equal to 29 19 85 95
Less than or equal to 34 20 1.00 100

aizK@ M/@G2 7 .BbTH v

RX bi2K@ M/@H2 7 /BbTH v Bb ;> T?B+ H /BbTH v mb2/ iQ b?
" MF Q'/2° Mb? T2 Q7 /Bbi'B#miBQM Q7 / i X

kX1t KTH2 TiBim/2 h2bi. i Uh #H2 kX3XV
h?2b2/ i "2bmHi 7°QK R8y@[m2biBQM TiBim/2i2bi:Bp2MiQ 8
BMi2 pB2r2/7Q° TQbBiBQM i> bF2MbJ Mm7 +im BM;X h?2/ |
Q7 [M2biBQMb Mbr2 2/ +Q  2+iHvX

TABLE 2.8  Number of Questions Answered Correctly on an Aptitude Test

112 72 69 97 107
73 92 76 86 73
126 128 118 127 124
82 104 132 134 83
92 108 96 100 92
115 76 91 102 81
95 141 81 80 106
84 119 113 98 75
68 98 115 106 95
100 85 94 106 119
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jXai 2i+?2/ aizK@ M/@G2 7ABIZH2HB2p2 i?72 Q' B;BM Hbi2K@ M,
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kXj amKK "BxBM; . i 7Q hrQ o B #H2b IbBM
#H2b

**Qbbi #mH iBQM

RX +°Qbbi #mH iBOMHBbbmKKQV /i 7Q  irQ p "B #H2bX "Qi? p °
#H2b + M #2 2Bi220 " B+QH [m MiBi iBpPM2p "B #H2Bb + i2;Q B+
M/ i?2 Qi?2  p "B #H2 Bb [m MiBi iBp2 2 Dmbi b +QKKQMX

kX1t KTH2 Zm HBiv _ iBM; M/ J2 HS B+2 .i 7Q  jyy GQb M;2H:
Uh #H2 KXNXV Ui?2 } bi Ry “2bi m" MibV

TABLE 2.9  Quality Rating and Meal Price Data for 300 Los Angeles

Restaurants
Restaurant Quality Rating Meal Price ($)
1 Good 18
2 Very Good 22
S Good 28
4 Excellent 38
5 Very Good 33
6 Good 28
7 Very Good 19
8 Very Good 11
9 Very Good 23
10 Good 13

UV Zm HBiv " iBM;iB " B+pH B #H2 rBi? "~ iBM; + i2;,Q B2b Q7 ;
p2'v;QQ/- M/2t+2HH2MiX J2 WMIBBHPBB #H2i? i M;2Db
7 QK ORYy iQ O09NX
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TABLE 2.10 Crosstabulation of Quality Rating and Meal Price Data

for 300 Los Angeles Restaurants

Meal Price
Quality Rating $10-19 $20-29 $30-39 $40-49 Total
Good 42 40 2 0 84
Very Good 34 64 46 6 150
Excellent 2 14 28 22 66
Total 78 118 76 28 300

U#V h?2 B;?i

7Q [m HBiv "~

M/ #QiiQK K
M/ K2 HT'B+2 b2T °

iBM:;

s BMb Q71?2+ Qblyi #mt: MBQ MBThiQmp4

iI2HvX

U+V LQi2 i? i i?2 p Hm2b BM i?2 "2H iBp2 7 2[m2M+v +QHmMKM
RXyy M/ i?2 p Hm2b BM i?2 T2 +2Mi 7 2[m2M+vVv /Bbi B#miB
iQ Ryyci?2 2 bQM Bb i? ii?2 p Hm2b #2BM/2KmMKK2/ "2

U/V _2bi m> Mib?EB?2 K2 H T B+2b "27RB@2[m HBiv "

iBM:b

i? M 2bi m> MibrBi? HQr2 K2 HT B+2bX

X g?2M [m MiBi iBp2p "B #H2b

i?72p Hm2b Q7 i?2 p B #H2X

iBM;

"2 mb2/- ?2Qr2p2 +H2bB@bi } bi

M/ J2 HS B+2.

Uh #H2 kXRRXYV

9X1t KTH2 Zm HBiv _
6Q° "Qr T2 +2Mi :2b- i?2 “2bmHib Q7 /BpB/BM; 2 +? 7 2[m2M+v
+Q "2bTQM/BM; "Qr iQi H 2 b?QrM BM h #H2 kXRRX 1 +? "Qr
T2 +2Mi 7°2[m2M+v /Bbi'B#miBQM Q7 K2 HT B+27Q QM2 Q7 i?

TABLE 2.11 Row Percentages for Each Quality Rating Category

Meal Price
Quality Rating $10-19 $20-29 $30-39 $40-49 Total
Good 50.0 47.6 24 .0 100
Very Good 22.7 42.7 30.6 4.0 100
Excellent 3.0 2.2 42.4 334 100

aBKTbQM6b S ° /Qt

BM irQ QO KQ'2 + Qbbi #mH iBQMb "2 Q7i2M +QK#B1
bmKK v + Qbbi #mH iBQM b?QrBM; ?QrirQp B #H2b

RX h?2 /i
T Q/m+2
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+ b2b- +QM+HmMbBQMb /> rM7 QKirQ Q  KQ 2b2T " i2+ Qbbi #m
r?2mMi?2/ 1 "2 ;;°2; i2IBMiQ bBM;H2 + Qbbb #mH OBFQMX1hRI2nb
# b2/ QM ;;°2; 12 M/ mM ;;°2; 02/ aBKborhgNHRd T X /Qt

kX1t KTH2 hrQ Cm/:2b BM hrQ /Bz2 2Mi *Qm ib

UV Cm/:2b_QM Gm+F2ii M/ .2MMBb E2M/ HH T 2bB/2/ Qp2" + |
*QmekZZ<v.” V M/ ImMB+BT-éb&QuaiiVi/th BM; i?2 T bii? 22
v2 "bX aQK2 Q7 i?2 p2'/B+ib i?2v "2M/2 2/ r2°2 TT2 H2/X /
+ b2bi?2 TH2 VMMIBQm i mMPe2HIA2 Q B;BM H p2 /B+ib-#miBM
+ b2b i?Qb2 p2 /B+ibr2°2 “2p2°b2/X

U#V 6Q 2 +?2Dm/;2 + Qbbi #mH iBQMr b /2p2HQT2/# b2/ mTQ
/IB+i UmT?2H/ Q  "2p2°b2/V M/ hvT2 Q7 *Qm i U*QKKQM SH2

Judge
Verdict Luckett Kendall Total
Upheld 129 (86%) 110 (88%) 239
Reversed 21 (14%) 15 (12%) 36
Total (%) 150 (100%) 125 (100%) 275

U+V h?Bb + Qbbi #mH iBQM b?Qrb i?2 MmK#2 Q7 TT2 Hb BM
MT?2H/ M/ i?2 MmK#2> BM r?B+? i?2 p2'/B+ir b 2p2 b2/ 7Q
2pB2r Q7 i?2 +QHMKM T2 +2Mi ;2b b?Qrb i? i 3eW Q7 i?2 p2
7Q Cm/;2 Gm+F2ii-r?BH2 33W Q7 i?2 p2 /B+ibr2°2 mT?2H/ "

U/v 6 QK i?Bb ;;°2; i2/ + Qbbi #mH iBQM-r2 +QM+HmM/2i? iCm
1?72 #2112 DQ# #2+ mb2 ;2 i2 T2 +2Mi p2pRQ7/8milkh2 R2M/ H
#2BM; mT?2H/X

u2v g?2Mr2mM ;;°2; i2i?2 /1 -r2b22i? iCm/;2Gm+F2ii? b i
#2+ mb2 ;7202 T2 +2Mi ;2 Q7 Cm/;2 Gm+F2iiob p2 ' /B+ib
#Qi? +Qm’ibX
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T?B+ H.BbTH vb

U7V LQi2i? i7Q #Qi? Dm/;2b i?2 T2 +2Mi ;2 Q7 TT2 Hbi? i :

rbKm+? ?B;?22°BM IJmMB+BT H*Qm'ii? MBM *QKKQM SH?2
Km+? ?B;?2 T2 +2Mi ;2 Q7 ?Bb + b2b B
7 pQ'2/Cm/;2 E2M/ HHX q?2M r2 HQQF
i2Hv- ?2Qr2p2 - Cm/;2 Gm+F?2

Cm/;2 Gm+F2iii'B2/
i?72 0
iBQMb 7Q  i?2irQ +Qm’ib b2T °

M/
Judge Luckett
Common Municipal
Verdict Pleas Court Total
Upheld 29 (91%) 100 (85%) 125
Reversed 3 (9%) 18 (15%) 21
Total (%) 32 (100%) 118 (100%) 150
Judge Kendall
Common Municipal
Verdict Pleas Court Total
Upheld 90 (90%) 20 (80%) 110
Reversed 10 (10%) 5(20%) 15
Total (%) 100 (100%) 25 (100%) 125

2, 12111

*2+Q° /X

U;V h?mb-7Q  i?2 Q'B;BM H + Qbbi #PeHBQ M7 r2@iR2 i? i
?2B//2M p "B #H2i? i+ MMQi #2 B;MQ 2/ r?2M 2p Hm iBM; i??2

Dm/;2bX

jX "27Q2 /" rBM;
Q" mwM™M ;;°

+QM+HMbBQM-vQmK vr MiiQB®MpRd/iB; i2r?2i

£

11?2

2; 12TQ K Q7 i?2 + Qbbi #mH iBQM T QpB/2b i?72 #2ii.:

+QM+HmMbBQMX
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kX9 amKK 'BxBM;. i 7Q hrQo B #H2b IbBM;
B+ H.BbTH vb

a+ ii2° .B ;" K M/ h 2M/HBM2

RX b+ ii2 /B ;> KUb+ ii2° THQiIVBb ;" T?B+ HT 2b2Mi iBQM Q7
#2ir22M ir@n MiBi iBp2B #H2bX

kX PM2p "B #H2 Bb b?QrM QM i?2 ?2Q BxQMi H tBh M/i?2 Qi?2 p
p2 iB+ H tBbX

jX i"2M/HBM2 T QpBIV2btBK iBQMi?2 "2H iBQMb?BTX

9X1t KTH2 1H2+i QMB+b aiQ 2BMa M6 M+Bb+Q Uh #H2 kXR9X\

UV *QMbB/2 i?2 /p2 iBbBM:fb H2b '2H iBQMb?BT 7Q" M 2H?2+
+Bb+QX PM Ry Q++ bBQMb /m BM; i?2 T bii?°22 KQMi?b- i?;
i2H2pBbBQM +QKK2 +B Hb iQ T'QKQi2 b H2b i Bib biQ 2bX
BMp2biB; i2 r?2i?2° "2H iBQMb?BT 2tBbib #2ir22M i?2 MmK
b?QrM M/ b H2b ii?2 biQ 2 /m BM:; i?2 7TQHHQIrBM: r22FX a
Ry r22Fb rBi? b H2b BM ?2mM/ 2/b Q7 /QHH b "2 b?QrM BM h

TABLE 2.14 Sample Data for the San Francisco Electronics Store

Number of Commercials  Sales ($100s)

Week X y
1 2 50
2 5 57
3 1 41
4 g} 54
5 4 54
6 1 38
7 5 63
8 g} 48
9 4 59

10 2 46

U#V h?2 b+ ii2° /B ;> K BM 6B;m 2 KRXB BIMpRH iBQMb?BT #2@
ir22M i?2 MmK#2> Q7 +QKK2 +B Hb M/ b H2bX >B;?2 b H2b
?2B:?2  MmMK#2 Q7 +QKK2 +B HbX
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FIGURE 2.8  Scatter Diagram and Trendline for the San Francisco
Electronics Store

65
60 -

S5k

Sales ($100s)
2
1

a5+

Number of Commercials

U+V h?2 2H iBQMb?BTBb MQi T2 72+i BMK? iBHH HE@BNib "2 M
>Qr2p2°-i?2 ;2M2° HT ii2’M Q7 i?2 TQBMib M/ i?2 i"2M/HBN
Qp2° HH 2H iBQMb?BT Bb TQbBiBp2X

8X aQK2 ;2M2° Hb+ ii2 /B ;" KT ii2”Mb M/ i?2 ivT2b Q7 "2H iBQ
"2 b?QrM BM 6B;m 2 kXNX

FIGURE 2.9  Types of Relationships Depicted by Scatter Diagrams
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aB/lz@#v@aB/2 " " *? i

RX bB/2@#v@bB/2# ~+?2 "iBb ;" T?B+ KnBbEHHL 2R VidTB+iBM;
QM i?2 b K2 /BbTH vX

kX 1 +2Hmbi2 07 #2Tb2b2Mib QM2 p Hm2 Q7 i?2 } bhip "B #H2X

jX 1 +?# " rBi?BM  +HmMmI22b2Mib QM2 p Hm2 Q7 i?2 b2+QM/ p "B |

9X1t KTH2 Zm HBiv _ iBM; M/J2 HS B+2 . i U6B;m 2 kXRyXYV

UV gq2b22i? ii?2HQr2bi K2 HT BRNV i2QBpR20RWYbiHV ;QQ/ N
p2°v ;QQ/ iBM;b- #mip2°v 72r 2t+2HH2Mi ~ iBM;bX h?2 ?B;
UO9Q9NV "2+2Bp2/ KQbiHvV 2t+2HH2Mi " iBM;b- bQK2 p2°'v ;Q
;QQ/ " iBM;bX

U#V LQIB+2 i? i bi?2 T B+2 BM+2 b2b UH27iiQ 'B;?iV-i?2 ?.
# "b/2+°2 b2b M/i?27?2B;?iQ7i?2/ F#Hm2# "b;2M2" HHv |
/IB+ i2bi? i b TBBI+#22 p2RB2[m HBiv iBM; i2#2hb 20QX#2

U+V h?2 p2'v :QQ/ iBM;- b 2tT2+i2/- i2M/b iQ #2 KQ 2 T QKE
JH2 T'B+2 + i2;Q ' B2b b BM/B+ i2/ #v i?2 /IQKBM M+2 Q7 i?2
KQ/2  i2 T'B+2 " M;2b Q7 i?2 +? "iX

FIGURE 2.10 Side-By-Side Bar Chart for the Quality and Meal Price Data
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ai +F2/ " " *? 7

RX bi +F2/# ~+? "iBb #
Q7 /Bz2 2Mi +QHQ X

"+? "iBMr?B+? 2 +2#i MBIm#H QB2NVKBMIG

kX A7T2 +2Mi ;27 2[m2M+B2b "2/BbTH v2/- HH# 'brBHH #2 Q7
2ti2M/BM; iQ i?2 RyyW K “EX

jX1t KTH2 Zm HBiv _ iBM; M/J2 HS B+2 . i Uh #H2 kXR8XVUG6B

UV h#H2 kXR8 b?Qrb i?2 +QHmMKM T2 +2Mi ;2b 7Q 2 +? K2 H -

U#V 6B;m 2 kXRR b?Qrb 2p2M KQ 2 +H2 "Hvi? M6B;m 2 kXRy i’
i?72 p B #H2bX b r2 KQp2 7 QK i?2 HQrRNB+HR 4?22; 7BV UOR)
T 'B+2 + i2;Q YNWG9WY2 H2M;i? Q7 i?2 HB;?i #Hm2 # "b /2+°2
H2M;i? Q7 1?2/ F#Hm2 # b BM+ 2 b2bX

TABLE 2.15 Column Percentages for each Meal Price Category

Meal Price
Quality Rating $10-19 $20-29 $30-39 $40-49
Good 53.8% 33.9% 2.6% .0%
Very Good 43.6 54.2 60.5 21.4
Excellent 2.6 11.9 36.8 78.6
Total 100.0% 100.0% 100.0% 100.0%

FIGURE 2.11
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kX8 . i oBbm HBx iBQM, "2bi S° +iB+2b BM
1z2+iBp2 :" T?B+ H .BbTH vb

RX .i pBbm HBx iBQM Bb i2°K mb2/ iQ /2b+ B#2 i?2 mb2 Q7 ;
bmKK "BxM/ T 2b2MBM7Q K iBQM #Qmi /i b2iX

kX h?2;Q HQ7 /i pBbm HBEKBQMBbhiRz2+iBp2HvV M/ +H2 "Hv |
TQbbB#H2-i?2 F2vBM7Q K iBQM #Qmii?2/ i X

**2 iBM; 1z2+iBp2 :" T?B+ H .BbTH vb
RX :Bp2i?2 /BbTH v +H2 iBMHXQM+Bb2

kX E22T i?2 /IBbBHTVH® .Q MQi mb2 i? 22 /IBK2MbBQMb r?2M irQ /B
2 bm{+B2MiX

jX *H2 "Hv H #2KHBH +M/ T QpB/2 i?2 mMBib Q7 K2 bm 2X
9X A7 +QHQ  Bb mb2/iQ /BbiBM;mBb? + i2;Q BRIbi-BKXR2 bm 2 i?2 +
8X A7 KmHIBTH2 +QHQ b Q" HBMHivP2WiQ2MmMNM2/2@bR?22v "2
mb2/ M/ TH +2 i?2 H2;2M/ +HQb2 iQ i?2 "2T 2b2Mi iBQM Q7 i?2
*2QQbBM; i?2 hvT2 Q7 :" T?B+ H .BbTH v
RXBbTH vb mb2/iQ b?Qr i?2 /Bbi'B#miBQM Q7 / i

UV" *2 i iQb?Qri?272[m2M+v /Bbi'B#miBQM M/ 2H iBp2
i"B#miBQM 7Q " + i2;:Q B+ H /i

U#V SB2 *? "iiQ b?Qri?2 "2H iBp2 7 2[m2M+v M/ T2 +2Mi 7 2[m
2:Q°B+ H /i

U+V.Qi SHQIIQ b?Qr i?2 /IBbi'B#miBQM 7Q  [m MiBi iBp2 /i Qp
M2 Q7 0?2/ i

U/V >BbiQ:" KQ b?2Qri?2 7°2[m2M+v /Bbi'B#miBQM 7Q  [m MiBi
b2i Q7 +H bb BMi2 p Hb
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U2Vai2K@ M/@G2 7 .BbDRAQr #Qi? i?2 ° MF Q'/2° M/ b? T2 Q7
/Bbi"B#miBQM 7Q  [m MiBi iBp2 / i

kXBbTH vb mb2/iQ K F2 +QKT “BbQMb

UVaB/2@#v@aB/2 " iQ2 QKT "2irQp B #H2b
U#Vai +F2/" > *?2 "iQ+QKT 20?2 2H iBp27 2[m2M+vQ T2 +2N
Q7irQ + i2;Q°'B+ Hp "B #H2b

iX.BbTH vb mb2/iQ b?Qr “2H iBQMb?BTb

UVa+ ii2" .B KQ b?Qri?2 "2H iBQMb?BT #2ir22M irQ [m MiBi

#H2Db

U#Vh 2M/HBM® TT QtBK i2i?2 "2H iBQMb?BT Q7 /i BM b+ ii:

FIGURE 2.16 Tabular and Graphical Displays for Summarizing Data

Data
|
| I
Categorical Quantitative
Data Data
| |
I I I I
Tabular Graphical Tabular Graphical
Displays Displays Displays Displays
* Frequency + Bar Chart * Frequency = Dot Plot
Distribution  Pie Chart Distribution » Histogram
* Relative Frequency  « Side-by-Side * Relative Frequency * Stem-and-Leaf Display
Distribution Bar Chart Distribution « Scatter Diagram
* Percent Frequency + Stacked Bar Chart  « Percent Frequency
Distribution Distribution
 Crosstabulation « Cumulative Frequency

Distribution

* Cumulative Relative
Frequency Distribution

* Cumulative Percent
Frequency Distribution

* Crosstabulation
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i . b?#Q /b
RX [ i [/ b?#Q '/ Bb rB/2Hv mb2// i pBbm HBx iBQM iQQHX

kX Ai Q; MBx2b M/FAZ202Milp K M+2 BMW/BSAIlQVimb2/iQ KQMBIiQ"
MQ ; MBx iBQM Q T Q+2bbX

jX Ai T°QpB/2b iBK2HvV bmKK v BM7Q K iBQM i? i Bb 2 bviQ "2 /-
i2 T 2iX

9X aQK2 //BiBQM H ;mB/2HBM2b BM+Hm/2,

UV JBMBKBX2 i?2 M22/ 7Q  b+'22M b+ QHHBM ;X
U#V pQB/ mMM2+2bb 'vmb2 Q7 +QHQ  Q j. /BbTH vbX
U+V Ib2 #Q /2 b #2ir22M +? “ibiQ BKT Qp2 2 / #BHBivX

LPhl , mb2 6KBbH2 /BM; ;" T?bd bi?2b2 "+? F2vrQ' / QM :QQ;H2 G
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Y 1s1_*Aala

$
KXRj- 9- 8- Ry
kXk RR- Rd- ky- k8
kX, jR-Jj-19
kX9 jN- 9R- 9]
kX8 9N- 89- 88- 8e
& %
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4 yXjyV U9fky 4 yXkyV Ujfky 4 yXR8V iQi?22tT2 BK2Mi HQmi+QK
Ui? 22vuUu7Qm V T iB2Mibr BiBM; 7Q b2 pB+2X b rBi? i?2 +H |
"2H iBp2 7 2[m2M+v K2i?Q/ miQK iB+ HHv b iBb}2b i?2 irQ # bB

eXam#D2+iBp2 J2iDOB;MBM; T ' Q# #BHBiv # b2/ QM Dm/;K2MiX h?
#BHBiv p Hm2 i? i 2tT/2b22bQQm2H@M7 b+ H2 7°QK y iQ RV i? |
i?2 2tT2 BK2Mi HQmi+QK2 rBHH Q++m  Bb bT2+B}2/X

URR®M@&R % Vv a2Ti2K#2  d- kyke



2 Ti29 AMi"Q/m+iBQM iQ S Q# #BHBiv S

dX1t KTH2 *QMbB/2  i?2 + b2 BM r?B+? hQK M/ Cm/v K F2 M Qz2
20mb2X hrQ Qmi+QK2b 2 TQbbB#H2,

1nR 4 i?2B° Q772 Bb ++2Ti2/
Ink 4 i?2B° Q772 Bb 2D2+i2/

Cm/v#2HB2p2bi? ii?2T Q# #BHBivi?2B Qz2 rBHH#2 ++2Ti2/
b2R(E;)=0:8 MP(Ey)=0:2X hQK-?Qr2p2 - #2HB2p2b i? ii?2 T Q# #B
i?72B° Qz2 rBHH #2 ++2Ti2/ Bb yXed®PER2M1026 NOK(ELDPMH/ b2i
04X LQi2i? i hQK Q# #BHBiv 2BiBR~2+iRQ" ;2 i2° T2bbBKBbK i? |
i?72B° Qz2 rBHH #2 ++2Ti2/X "Qi? Cm/v M/ hQK bbB;M2/ T Q#
i?72irQ # bB+ "2[mB 2K2MibX h?2 7 +ii? ii?2B T Q# #BHBiv 2b
2KT? bBx2b i?2 T2 bQM HM im 2 Q7 i?2bm#D2+iBp2 K2i?Q/X

3X h?2 #2bi T Q# #BHBiv 2biBK i2b Q7i2M "2 Q#i BM2/ #v +QK#B
i?72 +H bbBQH 2H iBp2 7 2[mPMQ +? rBi? it D2+iBp®@
iBK i2X

ZM2DIiBROMXX XXX XXXXXXXXXXX X XRKKKKRRBIKK M X X X |

hQ T2 ' 7Q K 7m’i?2° M HvbBb QM i?2 ES G T°'QD2+i- r2 Kmbi /2
7Q° 2 +?2 Q7 i?2 MBM2 2tT2 BK2Mi H Qmi+QK2b HBbi2/ BM h #H
2tT2°B2M+2 M/ Dm/:K2Mi- K M :2K2Mi +QM+HmM/2/i? ii?2 2tT2
r2°2 MQi 2[m HHvV HBF2HVX >2M+2-i?2 +H bbB+ HK2i?Q/ Q7 bb
MQi #2 mb2/X J M ;2K2Mii?2M /2+B/2/iQ +QM/m+i bim/v Q7 i?2
70 bBKBH ~ T°QD2+ib mM/2 i F2M #v ES G Qp2  i?2 T bii? 22
Q7 bim/vQ7 9y bBKBH T QD2+ib 2 bmKK Bx2/ BM h #H2 9X
"2bmHib Q7 i?2 bim/v- K M ;2K2Mi /2+B/2/iQ 2KTHQV i?2 "2H iBj
Q7 bbB;MBM; T°Q# #BHBiB2bX J M ;2K2Mi +QmH/ ? p2 T QpB/2
2biBK i2b #mi 72Hi i? i i?2 +m "2Mi T°QD2+ir b [mBi2 bBKBH °
T QD2+ibX h?mb-i?2 "2H iBp2 7 2[m2M+v K2i?Q/r b Dm/;2/ #2b

URR®M@&R WY Vv a2Ti2K#2  d- kyke



*9 Ti29 AMi"Q/m+iBQM iQ S Q# #BHBiv S

AM mMbBM; i?2/ i BMh #H2 9Xk iQ +QKTmi2 T'Q# #BHBiB2b 7Q"
bQH,

G2P(a;h) 2T 2b2Mib i?2 T Q# #BHBiv QaiP® X M2 2T (PBiM i
Qmi+QK2 Uk-eV @ bi ;2 R +QKTH2i2/ BM k KQMi?b M/ bi :2 k +Q
@ Q++m "2/ bBtiBK2b BM i?2 9y T'QD2+ibX I1b2i?2 2H iBp2 7" 2]
T Q# #BWRBOVQTI5iQ i?Bb Qmi+QK2X *QMiBMmBM; BM i?Bb K MN
i?72 T°Q# #BHBiv bbB;:MK2Mib 7Q" i?2 b KTH2 TQBMib Q7 i?2 E
h #H2 9XjX

URR®M@&R W Vv a2Ti2K#2  d- kyke



v2 Ti29 AMi"Q/m+iBQM iQ S Q# #BHBiv S

9Xk 1p2Mib M/ h?2B S Q# #BHBiB2b

RXp2Mi M 2p2Mi BIDHH2+iBORUBKTH2 TQBMibX

KXS'Q# #BHBiv Q7 Mi1pIMQ# #BHBiv Q7 Mv 2p2Mi Bb 2[m HiQ i?:
T ' Q# #BHBiB2b Q7 i?2 b KTH2 TQBMib BM i?2 2p2MiX

jX A7r2 + M B/2MiB7v HH i?2 b KTH2 TQBMib Q7 M 2tT2 BK2Mi
iQ2 +2-r2+ M +QKTMIQA22BHBIv Q7 XM 2p2Mi

9X1t KTH2 ES G T QD2+i

UV bbmK2 i? ii?2 T'QD2+i K M ;2" Bb BMi2 2bi2/ BM i?2 2p2
T QD2+i + M #2 +QKTH2i2/ BM Ry KQMi?b Q" H2bbX 272  BI
i? ibBtb KTH2 TQBMib @ Uk- eV- Uk-dV- Uk- 3V-Uj-eV- Uj-

T QD2+i +QKTH2iBQM iBK2 Q7 Ry KQMi?b Q" H2bbX

U#V G22MQi2 i?2 2p2Mii? ii?2 T'QD2+i Bb +QKTH2i2/ BM Ry K

C=_f(206):(2:7):(2:8):(36):(3:7); (4 6)9

1p21¢iBb b B/iQ Q++m  B7 Mv QM2 Q7 i?2b2 bBtb KTH2 TQE
2tT2 BK2Mi H Qmi+QK2X

U+V Pi?2 2p2Mibi? i KB;?i #2 Q7 BMi2 2bi,
G= h?2 2p2Mii? ii?2 T°QD2+i Bb +QKTH2i2/ BM H2bb i? M
J= h?22p2Mii? ii?2 T°QD2+i Bb +QKTH2i2/ BM KQ 2 i? M

IbBM; i?2 BM7Q K iBQM BM h #H2 9Xj- r2 b22 i? i i?2b2 2p2
7QHHQIBM; b KTH2 TQBMibX

L
M

f(2;6);(2;7);(3;6)9
f(3;8);(4;7); (4;8)g

ZM2DIiBROMX XXX XXX XXXXXXXXXX XXKRKRKRKRRUEKXK M X X X |

AMi?2ES GT QD2+i T Q#H2K- +QKTmi2i?22 T Q# #BHBivi? ii?:
KQMi?b Q  H2bb iQ +QKTH2i2X *QKTmi2 i?2 T Q# #BHBiv Q7 i??2
Bb +QKTH2i2/ BM KQ 2i? M Ry KQMi?bX

URR®M@&R WY Vv a2Ti2K#2  d- kyke



v2 Ti29 AMi"Q/m+iBQM iQ S Q# #BHBiv s

bQHOBM; i?2b2 T ' Q# #BHBiv 2bmHib-r2 + M MQri2HH ES G K M
h?2 T'Q# #BHBiv i? ii?2 T QD2+irBHH #2 +QKTH2i2/ BM Ry KQI

P(C)=0:7:

h?2 T°Q# #BHBiv i? ii?2 T°QD2+irBHH #2 +QKTH2i2/ BM H2bb i

P(L) = 0:40;

h?2 T°Q# #BHBivi? i i?2 T°QD2+i rBHH #2 +QKTH2i2/ BM KQ 2 i’

P(M)=0:30:

9Xj aQK2 " bB+ 2H iBQMb?BTb Q7 S 'Q# #BH

*QKTH2K2Mi Q7 M 1p2Mi

RX h?2QKTH2K2QM 2pRMBb /2}M2/iQ #2 i?2 2p2Mi +QMbBbiBM; Q7
TQBMib i? iMQ@iBMX
kX h?2 +QKTHAKRMI2IQi2 A#v X

jX *QKTmiBM; T°Q# #BHBiv mbBMP ()2 * QKEH 2 KR M1,

9X UB6B:m 2 9X9V, 02MM /B ;> K BHHmbi  i2bi?2 +QM+2Ti Q7 +Q

URR®M@&R W Vv a2Ti2K#2  d- kyke



v2 Ti29 AMi"Q/m+iBQM iQ S Q# #BHBiv s

//IBiBQM G r

RXMBQMBpP2M irQ 2pMMBbi?2 mMBQMB U/2MQi2/ MV V
Bbi?2 2p2Mi +QMi BMBM; HH b KTiR PR BMibH2HQM;BM;

KXAMi2 ' b2+iB®MBMi2 ' b2+iBQM QB Lg2Midi2/ VB V Bb i?2
b2i Q7 HHb KTH2 TQBMilDi? A NBM

jX//IBIBQM G rr viQ +QKTmi2 i?2 T Q# #8-H@Biv Q 7#2BiZMI|
B Q++m 'BM;,
P(A[ B)=P(A)+P(B) P(A\ B)

9X hrQ 2p2Mib "2 b BIdniQn#BHv 2t+ HBWbiRR22p2Mib ? p2 MQ b KTH
TQBMib BM +QKKQMX hrQ 2p2Mib "2 Kmim HHv 2t+HmbBp2 B7-
i?72 Qi?2  + MMQi Q++m X

8X//IBIiBQM G r7Q JIJmim HHv 1t+HmbBpA2 Bp2 Mib) + P(B)

ZM2DIiBROMXX XXX XXXXXXXXXXX X XXKRKKKRRWWKXK M X X X |

*QMbB/2  i?2 + b2 Q7 bK HH bb2K#Hv TH Mi rBi? 8y 2KTHQV?
2tT2+i2/iQ +QKTH2i2 rQ F bbB:MK2Mib QM iBK2 M/ BM bm+?

#H2/ T°Q/m+i rBHH T bb }M HBMDbT2+iBQMX PM Q++ bBQM- b
K22ii?2 T2 7Q K M+2 bi M/ /b #v +QKTH2iBM; rQ FH i2 Q" bb:
T Q/m+iX ii?22M/ Q7 T2 7Q K M+2 2p Hm iBQM T2 'BQ/- i?2

URR®M@&R W Vv a2Ti2K#2  d- kyke



v2 Ti29 AMi"Q/m+iBQM iQ S Q# #BHBiv s

70mM/i? i8Q7i?28yrQ F2'b+QKTH2i2/rQ ' FH i2-eQ7i?28yr
[272+iBp2 T°Q/m+i- M/ kQ7i?28yrQ F2 b #Qi? +QKTH2i2/rQ F
[1272+iBp2 T°'Q/m+iX G2i

G 4 i?2 2p2Mi i? i i?2 rQ F Bb +QKTH2i2/ H i2
.4 1?22 2p2Mi i? 11?72 Dbb2K#H2/ T ' Q/m+i Bb /272+iBp2

7i2° "2pB2rBM; i?2 T2 7Q K M+2 /i -i?22 T ' Q/m+iBQM K M ;2" /:
TQQ T27Q K M+2 " iBM; iQ Mv 2KTHQV22 r?Qb2 rQ Fr b 2Bi?
i?2mb i?2 2p2Mi Q7 IBIMDX i BBb i?2 T Q# #BHBiv i? i i?2 T Q/m
KM ;2 bbB;M2/ M2KTHQV22 TQQ T2'7Q K M+2 " iBM:\
bQH,

h?2 "2H iBp2 7°2[m2M+v BM7Q K iBQM,

P(L)= 2=0:10 P(D)= 2=0:12 P(L\ D)= & =0:04

hQ +QKP¢LiRD),
P(L[ D) = P(L)+ P(D) P(L\ D)
= 0:10+0:12 0:04=0:18
h?2°2 Bb yXR3 T Q# #BHBivi? i ~ M/QKHv b2H2+i2/ 2KTHQV2:

70°K M+2 " iBM:X

URR®M@&R WY Vv a2Ti2K#2  d- kyke



v2 Ti29 AMi"Q/m+iBQM iQ S Q# #BHBiv s

ZM2DIiBROMX XXX XXXXXXXXXXXX XXKRKXKKRRUKK M X X X |

*QMbB/2° “2+2Mibim/v+QM/m+i2/ #vi?22 T2 bQMM2H K M ;2" C
bQ7ir "2 +QKT MvX h?2 bim/v b?Qr2/i? i jyW Q7 i?2 2KTHQv22b
rBi?BM irQ v2 b /B/ bQ T'BK "BHvV #2+ mb2 i?2vr2°2 /Bbb iBb}2
KyW H27i #2+ mb2i?2vr2 2 /Bbb iBb}2/ rBi? i?2B rQ F bbB;MK:
7Q°K2° 2KTHQvV22b BM/B+ i2/ /Bbb iBb7 +iBQM rBi? #Qi? i?2B"
bbB;MK2MibX q? i Bb i?2 T Q# #BHBiv i? i M 2KTHQvV22 r?Q
v2 "b/Q2b bQ #2+ mb2 Q7 /Bbb iBb7 +iBQM rBi? b H "v- /Bbb iE
bbB;MK2Mi- Q" #Qi?\

bQH,

G2i
S =  i?222p2Mii? ii?2 2KTHQV22 H2 p2b #2+ mb2 Q7 b H v
W = 22 2p2Mii? ii?2 2KTHQV22 H2 p2b #2+ mb2 Q7 rQ F b

g2 ? pR(S)=0:30-P(W)=0:20- MP(S\ W)=0:12X
"vi?2 //IBIiBQM H r-r2? p2

P(S[ W)= P(S)+ P(W) P(S\ W)=0:30+0:20 0:12 =0:38

g2 1M/ yXj3 T Q# #BHBivi? i M 2KTHQV22 H2 p2b 7Q b H v C
"2 bQMbX

9X9 *QM/BiBQM H S Q# #BHBIiv

RXQM/BiBQM H T Q# #BHE# #BHBiv Q7BMMEMiI MQi?2 2p2Mi
B?bQ++m "2/ Bb +@®M2FIBOM H T Q#2MHRBIH®WB) V,

P(A\ B)
P(B)

P(AIB) =

URR®M@&R W Vv a2Ti2K#2  d- kyke



2 Ti29 AMi"Q/m+iBQM iQ S Q# #BHBiv s

KXCQBMi T ' Q# #BRBiTV Q# #BHBiv Q7 i?2 BMi2 ' b2+iBQM Q7 irQ 2
DQBMi T Q# ¥BHBiv

jXJ “;BM HT Q# #BHB2B2HM2b KM i BMHQ7 i?DQBMi T Q# #BHBIV |
T QpB/2 i?2 T°Q# #BHBiB2b Q7 2 +? 2p2Mi b2T ~ i2HvX h?2 K °
7Q0mM/ #v bmKKBM; i?2 DQBMi T ' Q# #BHBiB2b BM i?2 +Q "2bTQI
DQBMi T Q# #BHBivi #H2X

9X1t KTH2 S QKQIiBQM bi imb Q7 K H2 M/ 72K H2 Q{+2°b

UV *QMbB/2 i?2 bBim iBQM Q7 i?2 T'QKQiBQM bi imb Q7 K H2
K DQ K2i'QTQHBIi MTQHB+2 7Q +2BMi?2 2 bi2 "M IMBi2/ ai
+QMbBbib Q7 Rkyy Q{+2 b- Ney K2M M/ k9y rQK2MX Pp2  i?
ik9 Q{+2°b QM i?2 TQHB+2 7Q +2 "2+2Bp2/ T'QKQiBQMbX h
Q7 T'QKQiBQMb 7Q K H2 M/ 72K H2 Q{+2°b Bb b?QrM BM h

U#V 7i2° "2pB2rBM: i?2 T'QKQiBQM "2+Q /- +QKKBii22 Q7 72
/IBb+ BKBM iBQM + b2 QM i?2 # bBbi? ik33 K H2Q{+2 b ? / 2
#mi QMHvV je 72K H2 Q{+2°b? / 2+2Bp2/ T'QKQiBQMbX h?2 T
:m2/i? ii?2 2H iBp2HVHQr MmK#2 Q7 T'QKQiBQMb 7Q" 72
MQiiQ /Bb+ BKBM iBQM-#miiQ i?27 +ii? i "2H iBp2Hv 72r :
Q7 i?2 TQHB+2 7Q +2X

URR®M@&R W Vv a2Ti2K#2 d- kyke



v2 Ti29 AMi"Q/m+iBQM iQ S Q# #BHBiv s

U+V G2i mbb?Qr ?2Qr +QM/BiBQM H T Q# #BHBiv +QmH/ #2 mb2
BM iBOQM +? “:2X G2i

M
A

2p2Mi M Q{+2 BM= Rp@Mi M Q{+2  Bb rQK M
2p2Mi M Q{+2 BEA QKERIEI M Q{+2 Bb MQi T QKQi2/

P#i BM i?2 7TQHHQrBM; DQBMi T Q# #BHBivi #H2,

C T 'Q# #BHBiv i? i -~ M/QKHv b2H2+i2/ Q{+2  Bb K M M/
P(M\ A)=288/1200=0:24 X

C T'Q# #BHBivi? i >~ M/QKHv b2H2+i2/ Q{+2 Bb K M M/B
P(M\ A® =672/1200=0:56 X

C T Q# #BHBivi? i ~ M/QKHv b2H2+i2/ Q{+2 Bb rQK M M
P(W\ A)=36/1200=0:03 X

C T Q# #BHBivi? i ~ M/QKHv b2H2+i2/ Q{+2  Bb rQK M
KQi2/,P(W\ A% =204/1200 =0:17 X

U/V h?2K “;BM HT Q#(#BHBSBRIW)=020P(A)=0:27 - M/

P(A9=0:73 X 2 b22i? i 3yW Q7 i?27Q +2 Bb K H2- kyW Q7

72K H2- kdW Q7 HH Q{+2°b "2+2Bp2/ T'QKQiBQMb- M/ djW r

U2V h?2 +QM/BiBQM H T Q# #BHBiv Q7 #2BM; T QKQi2/ ;Bp2M
P(AM),

P(A\ M) _ 0:24 _
P(M) — 0380
U7V aBKBH "Hv-i?2 T Q# #BHBivi? i M Q{+2  Bb T °QKQi2/;Bp

rQK Mc i? PBW),
P(AjW) =

P(AjM) = 0:30

P(A\ W) _ 003 _

= =0:1
P(W) 0:20 0:15

URR®M@&R W Vv a2Ti2K#2  d- kyke



2 Ti29 AMi"Q/m+iBQM iQ S Q# #BHBiv s

U;V h?2 K ;BM HT Q# #BHBiIivBM Qr R Q7 h #H2 9X8 b?Qrb i?
T QKQIiBQM Q7 RAQE@2BWB " 2; "/H2bb Q7 r?2i?2  i? i Q{+2" |
K H2 Q 72K H2VX >Qr2p2 -i?2 + BiB+ HBbbm2BM i?2 /Bb+"
i?72irQ +QM/BiBQM HPTAMg #BPI(BMBO h? i Bb-r? i Bb i?2
T Q# #BHBiv Q7 T QKQiBQM :Bp2M i? i i?2 Q{+2° Bb K M-
T Q# #BHBiv Q7 T QKQiBQM ;Bp2M i? i i?2 Q{+2° Bb rQK
T Q# #BHBiB2b "2 2[m H- /Bb+ BKBM iBQM ~;mK2Mi ? b N
+? M+2b Q7 T QKQiBQM "2 i?2b K2 7Q K H2 M/ 72K H2 C
/IBz2 2M+2 BM i?2irQ +QM/BiBQM HT Q# #BHBiB2b rBHH b
K H2 M/ 72K H2 Q{+2°'b "2i°2 i2//Bz2°2MiHVvBM T QKQiBQ

u?v q? i +tQM+HmMbBQM /Q vQm /" r\

BX h?2 T Q# #BHBivQ7 T QKQiBQM :Bp2Mi? ii?2 Q{+2" Bt
i?72 yXR8 T'Q# #BHBiv Q7 T QKQiBQM ;Bp2M i? ii?2 Q{+:

BBX Hi?Qm:? i?2 mb2 Q7 +QM/BiBQM H T Q# #BHBiv /Q2b
/IBb+ BKBM iBQM 2tBbib BM i?Bb + b2- i?2 +QM/BiBQM H
TQ ii?2 :mK2Mi T 2b2Mi2/ #v i?2 72K H2 Q{+2 bX

AM/2T2M/2Mi 1p2Mib

RX hrQ 2p2MWB "2 BM/2T2M/BMi

P(AjB) = P(A) Q" P(BjA)= P(B)

Pi?2 rBb2-i?2 2p2Mih2 M22 i

kX1t KTH2 S'QKQiBQM bi imb Q7 K H2 M/ 72K H2 Q{+2 b

U P(A)=0:27-P(AjM)=0:30- MR(AjW)=0:15X g2 b22 i? i i?2 T'Q# #BH@
BivQ7 T QKQiBQWBW2z2Mi2/ Q  BM~m2M+2/ #v r?22i?22°i?2 C
KMQ rQK MX

U#V S “iB+mH " IR(AMR8 P2 r2 rQmH/ b vi? A2eMib 2
[2T2M/2Mi 2p2MibX h? i Bb- i?2 TAQH#TABKBIB QW 2 BMiH{I2 2.
Q z2+i2/ #v FMQrBM M Ui2DEDM+#2  Bb K MV 2tBbhibX

U+V aBKBH PHAJW)BIi P(A)- r2 rQmH/ b v i? iRpRMb "2
[2T2M/2Mi 2p2MibX

URR®M@&R WY Vv a2Ti2K#2  d- kyke



v2 Ti29 AMi"Q/m+iBQM iQ S Q# #BHBiv s

JmHIBTHB+ iBQM G r

RXmMHIBTHB+ iBOQMWHI® +QKTmi2 i?2 T°Q# #BHBiv Q7 i?2 BMi2 b2
2p2Mib,

P(A\ B)= P(B)P(A]B) M/ P(A\ B)= P(A)P(BjA)

kX1t KTH2 h2H2+QKKmMB+ iBQMb +QKT Mv

UV *QMbB/2° i2H2+QKKmMB+ iBQMb +QKT Mvi? iQz2 bb2 pl
AMi2 M2i- + #H2 i2H2pBbBQM- M/ i2H2T?QM2 b2 pB+2bX 6
FMQrMi? i 39W Q7 i?2?2Qmb2?QH/b bm#b+ " B#2iQ ?B;?2@bT?2
r2a2 HRIi/2MQi2 i?2 2p2Mii? i ?2Qmb2?QH/ bm#b+ " B#2b iQ ?B;
b2 pB4R)=0:84X AM //BiBQM- Bi Bb FMQrM i? i i?2 T Q# #B
?20mb2?QH/i? i H'2 /Ivbm#b+ B#2biQ ?B;?2@bT22/ AMi2 M2i
iQ + #H2 i2H2pBbB QN W2BFR+i2 U BEZjM) =0:75X q? i Bb
1?72 T Q# #BHBiv i? i ?2Qmb2?QH/ bm#b+ B#2b iQ #Qi? ?B;?
+ #H2 i2H2pBbBQM b2 pB+2b\

U#V IbBM; i?2 KmHIiBTHB+ iBQM H r-PRCAGIKTINi2 1?72 /2bB 2/

P(C\ H)= P(H)P(CjH) = 0:84(0:75) = 0:63

g2 MQr FMQri? i efWQ7i?22Qmb2?QH/bbm#b+ B#2iQ #Qi? ?
M/ + #H2 i2H2pBbBQM b2 pB+2bX

jXJMHIBTHB+ iBQM H r 7Q" irQ BM/2 PPRINCMIR p2MBM/2T2M @
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6Q  i?2 2tT2 BK2Mi Q7 "QHHBM; 7 B  /B2- r2X2M22?722 M/QK |
MmMK#2 Q7 /Qib QM i?2 mTr /7 +2X 6BM/ i?2 T°Q# #BHBiv 7mM
M/QK p "B #H2X

bQH,

6Q  i?Bb 2tT2nNBK@MiHmM2b 2 TQbbB#H2 7Q  i?2X'=M/QK p "B 1
1,2, ;6X aBM+2i?2 T Q# #BHBiB2b "2 2[m HHvHBF2Hv-i?2/Bb+
7Q  i?Bb /Bb+2i2  M/QK p ‘B #H2 Bb

fx(xX)=16; x=1;2,3,4,5;6:

X Bb+ HH2/i?2 /Bb+ 2i2 mMB7Q K~ M/QK p "B #H2X

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti28 .Bb+2i2 S'Q# #BHBiv .Bbi B#miBQMb

8Xj] 1tT2+i2/ o Hm2 M/ o B M+2

1tT2+i2/ o HmMm2

RX h?2 2tT2+i2/ p Km24 QQ7 ° M/QK pXBBHH2XK?2 bm 2 Q7 i?2
+2Mi° HQ+ iBQM 7Q i?2 /Bb+2i2  M/QKp "B #H2,
P
E(X)= = xf (X)

kX h?2 2tT2+i2/ p HmR:Bb2/ p2° Q@7 i?2p HM2b Q7 i?2"  M/QKp 'B
r?2°2i?22r2B;?ib "RiP2 #BHXiB2b

o B M+2

RX Ib2p B M+2iQ bmKK "Bx2BiIRBM i?2 p Hm2b Q7 /Bb+ 2i2 ~ M/
p "B #H2,

Var(X) = 2 = P (x )2 (x)

kX h?2 p "B M+2 Bb r2B;?i2/ p2m;22Q72i®R iB@QMb  M/QK
p "B #H2 7°QK Bib K2 MX h?2 r2B;?ib "2 i?2 T°Q# #BHBiB2bX

ZM2DbIiBROMX X XXX XXXXXXXXXXX X XXKRKRKRKEFKRK M X X X |

G2ii?2  M/QK pX'B2#i22 MmK#2 Q7 miQ KQ#BH2b bQH/ /m BM;
.B* "HQJQiQ'b miQKQ#BH2 b H2b 2t KTH2 7°QK a2+iBQM 8XKk-
M/i?2p "B M+2 Q7 i?Bb /Bb+°2i2 " M/QK p 'B #H2X

bQH,

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti28 .Bb+2i2 S'Q# #BHBiv .Bbi B#miBQMb

8X9 "Bp "B i2 .Bbi'B#miBQMb- *Qp "B M+2- |
+B H SQi7TQHBQbD

RX T Q# #BHBiv /Bbi'B#miBQM BMpQHpPBM: ir@QBpM/RK2p "B #H2l
T Q# #BHBiv /Bbi B#miBQMX

KX'Bp "B i22tT2 BK2MIQmi+QK27Q" #Bp "B i22tT2{BKEZMIiMDMb
QM2 7Q 2 +? > M/QK p B #H2X

X1t KTH2 *QMbB/2  i?2 #Bp "B i2 2tT2 ' BK2Mi Q7 "QHHBM; T B"
+QMbBbib Q7 irQ p Hm2b- i?2 MmK#2° Q#i BM2/ rBi? i?2 }'bi /
Q#i BM2/ rBi? i?2 b2+QM/ /B2X

9X1t KTH2 *QMDbB/2" i?2 2tT2 BK2Mi Q7 Q#b2 pBM; i?2 }M M+B F
M/ 2+Q /BM; i?2 T2 +2Mi :2 ; BM 7Q" DbiQ+F 7mM/ M/ #QM/
2tT2'BK2Mi HQmi+QK2 T°QpB/2b p HM2 7Q  irQ > M/QK p "B #|
BM i?2 biQ+F 7mM/ M/ i?2 T2 +2Mi; BM BM i?2 #QM/ 7mM/X

"Bp B i2 1KTB B+ H .Bb+ 2i2 S ' Q# #BHBiv .Bbi B#miB

RXlt KTH2 Ua2+iBQM 8XkV .B* "HQ JQiQ'b miQKQ#BH2 /2 H2 b"
uQ FX

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti28 .Bb+2i2 S'Q# #BHBiv .Bbi B#miBQMb

UV Uh #H2 8XdV .B* "HQ ? b MQi?2 /2 H2 'b?BT BM :2M2p - L
b?Qrbi?2 MmK#2 Q7 + "bbQH/ i2 +?2 Q7i?2/2 H2 'b?BThb Qp

U#V h?2 MmMK#2 b BM i?2 #QiiQK UiQi HV "Qr "2i?2 7 2[m2M+B
M2KTB B+ HT Q# #BHBiv/Bbi'B#miBQM 7Q / BHv b H2b |
2°'pb?BTX h?2 MmMK#2 b BM i?2 "B;:?iKQbi UiQi HV +QHmMKM
/ BHVvb H2b 7Q  i?2 :2M2p /2 H2 b?BTX

U+V 1Mi'B2b BM i?2 #Q/v Q7 i?2i #H2 ;Bp2i?2 MmK#2 Q7 / vb |
2 / H2p2H Q7 b H2b BM/B+ i2/ #v i?2 "Qr- r?2M i?2 a " iQ;
i?2 H2p2H Q7 b H2b BM/B+ i2/ #vi?2 +QHmMKMX

U/V *QMDbB/2  i?2 #Bp "B i2 2tT2 ' BK2Mi Q7 Q#b2 pBM; / v Q7 Q
JQiQ'b M/ 2+Q /BM; i?2 MmMK#2 Q7 + b bQH/X .2}M2

X

Y

MmK#2 Q7 + b bQH/ ii?2 :2M2p /2 H2 b?BT
i72 MMK#2° Q7 + "bbQH/ ii?2a  iQ; /2 H2 b?B"

U2V Uh #H2 8X3V /BpB/2 HH Q7 i?2 7°2[m2M+B2b BM h #H2 8X
p iBQMb UjyyV iQ /2p2H®@Ti2 2KTB B+ HI/QH¥+#BHBiv /Bbi'B@
#mMiBQM 7Q° mMiQKQ#BH2 b H2b ii?2irQ .B* "HQ /2 H2 b?BT

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti28 .Bb+2i2 S'Q# #BHBiv .Bbi B#miBQMb

U7V h?2 T Q# #BHBiB2b BM i?2 HQr2 U B:?i8/NK HBBMB@QpB/2 i
#miBQM 7Q i?2 .B* "HQ JQiQ b a " iQ: U:2M2p V /2 H2 b?B"

U:V h?2 T Q# #BHBiB2b BM i?2 #Q/v Q7 BD2 iB#iM2Q# QBB R iiv? 2
/IBbi'B#miBQM 7Q b H2b i #Qi? /2 H2 b?BTDbX

kX "Bp "B i2 T°Q# #BHBiIB2bD@BAMIZMO# WERRIB2b

JX LQi2i? ii?72°2 Bb QM2 #Bp B i2 T ' Q# #BHBiv 7Q 2 +? 2tT2 BK

9X qBiZ, TQbbB#H2 pXHMRbZQ TQbbB#H2 pYHM2d 2Q"2
C, C, 2tT2'BK2Mi HQmi+QK2b M/ #Bp "B i2 T'Q# #BHBiB2b

ZM2DIiBROMXX XXX XXXXXXXXXXXXXXKXRKBPX XX XXX

~272°iQi?2 .B* "HQ JQiQ'b mMiQKQ#BH2 /2 H2 ' b?BT /i -1IM
/IBbi'B#miBQM 7Q  iQi Hb H2b i #Qi? .B* "HQ /2 H2 b?BTb |
M/ p B M+2 Q7 iQi Hb H2bX

bQH,

8X h?2 +Qp "B M+2 #2ir22M irQ X MMQKB® ;B #H2b

x = Cou(X;Y)= [Var(X +Y) Var(X) Var(Y)]/2 Q°

W= COMXY)= | (x ECO)(y E(Y)F(GY)

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti28 .Bb+2i2 S'Q# #BHBiv .Bbi B#miBQMb

eX h?2 +Q "2H iBQM #2ir22M irQX" MMQRBIpi?R #8Pb' B M+2 /BpB/2/
#v i?2 T°Q/m+i Q7 i?2bi M/ //2pB iBQMb 7Q  i?2irQ > M/QK p °

— Xy
Xy —

Xy

dXLtT2+i2/ 0 Hm2 Q7 GBM2 "~ *QK#BM iBQX QFY, M/QK 0 "B #H2b

E(aX + bY)= aE(X)+ bE(Y)

3% B M+2 Q7 GBM2 " *QK#BM iBQM Q7,hrQ _ M/QK o "B #H2b

Var(aX + bY)= a?var(X)+ PVar(Y)+2ab Co(X;Y)

r?2°Qov(X;Y)= o Bbi?2 +Qp "B MME Q7

ZM2DIiBROMX X XXX XXXXXXXXXXXX XXKRKRKRKTERBRKRK M X X X |

2727 iQ i?2 .B* "HQ JQiQ'b mMiQKQ#BH2 /2 H2 b?BT /i - +QKT
M/i?2 +Q "2H iBQM +Q2{+B2Mi #2ir22M / BHv b H2b ii?2irQ .t

bQH,

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti28 .Bb+2i2 S'Q# #BHBiv .Bbi B#miBQMb

6BM M+B H TTHB+ iBQMDb

RX hQ b22 ?Qrr? ir2? p2H2 "M2/+ M #2 mb27mH BM +QMbi m+iE
i?7 i T°QpB/2 ;QQ/ # HBEWF2MY/7 "2im M

kX h?2bi M/ "/ /2pB iBQYMT2 +2Mi "2im M Bb Q7i2M mb2/ b K2 bn
bbQ+B i2/ rBi? M BMp2biK2MiX

ZM2DIiBRIMX X XXX XXX XXXXXXX XX XXKRKRKRKTIORRKRK M X X X |

Uh #H2 8XRRV }M M+B H /pBbQ  Bb +QMbB/2°'BM; 7Qm"  TQbbE
i?72 +QKBM; v2 ° M/ ? b /2p2HQT2/ T Q# #BHBiv /Bbi'B#miBQMN
2imM-7Q° BMp2biBM; BM H ;2+ TbhiQ+F 7mMY -M/Qi?2 T2 +2
BMp2biBM; BM HQM;@i2 K ;Qp2 "MK2Mi #QM/ 7mM/ ;Bp2M 2 +*
#Bp "B i2 T'Q# #BHBiv MBbMB#BhDiBQO MBM h #H2 8 XRR X

*QKTmMi2i?222tT2+i2/ T2 +2Mi 2im M 7Q" B MR p-i BW/;iB® i?2 biQ-
2tT2+i2/ T2 +2Mi “2im M 7Q" BMp 2 bEBMWNX B Mri P22#QAWM 7HmnVB Q M X

bQH,

E(X)
E(Y)

0:10( 40) + 0:25(5) + 0:5(15) + 0:15(30) = 9:25
0:10(30) + 0:25(5) + 0:5(4) + 0:15(2) = 6:55

IbBM: i?Bb BM7Q K iBQM- r2 KB;?2i +QM+Hm/2 i? i BMp2bhiBM: F
#2012  BMp2biK2MiX Ai? b ?B;?2  2tT2+i2/ 2im M- NXk8WX

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti28 .Bb+2i2 S'Q# #BHBiv .Bbi B#miBQMb

ZM2DIiBROMX XXX XXXXXXXXXXX X XXM M X X X |

272 iQ i?2 }M M+B H /pBbQ 2t KTH2X *QKTmi2 i?2 bi M/ */
T2 +2Mi "2im " Mb 7Q" i?2 biQ+F M/ #QM/ 7mM/ BMp2biK2MibX

bQH,

Var(X) = 0:1( 40 9257 +0:25(5 9:25°+0:50(15 9:257+0:15(30 9:25)
= 328:1875

Var(Y) = 0:1(30 655 +0:25(5 6:55¢+0:50(4 6:557+0:15(2 6:55)
= 61:9475

h?2 bi M/ //2pB iBQM Q7 i?2 2im "M 7°QK M BMp2biK2Mi BM i?
P 3281875 = 181150W M/ i22 bi M/ “//2pB iBQM Q7i?2 2im"M7 QK M
BMi?2 #QM/ 7ym|\F/)I61E9b75:7:8707WX aQ-r2+ M +QM+HmM/2 i? i BMp2
BMi?2 #QM/ 7mM/ Bb H2bb "BbFvX Ai ? b i?2 bK HH2  bi M/ “/ /2

iX q2 2 p2 H'2 /vb22Mi? ii?2 biQ+F 7mM/ Qz2'b :°2 i2  2tT2+i2
r Mi iQ +?2QQb2 #2ir22M BMp2biBMQ BIMZ AR B iiRD M/
7mM/ Bi /2T2M/b QM Qm" (iBEmFE2 WQr 2i% M

9X M ;;"2bbBpBMp2biQ " KB;?i +?2QQb2 i?2 biQ+F 7mM/ #2+ mb2
2tT2+i2/ "2imMxMb2 p iBMP2biQ KB;?i +?2QQb2 i?2 #QM/ 7mM/
Q7 i?2 HQr2' "BbFX "mi-i?2°2 "2 Qi?2  QTiBQMbX

8X q? i #Qmii?2 TQbbB#BHBiv Q7 BMp2biBM; BM TQ i7QHBQ +¢
K2Mi BM i?2 biQ+F 7mM/ M/ M BMp2biK2Mi BM i?2 #QM/ 7mM/\

URR®M@&R WY Vv a2Ti2K#2 d- kyke



*? Ti28 .Bb+2i2 S'Q# #BHBiv .Bbi B#miBQMb

ZM2DiBROMX XXX XXX XXXXXXXX X XRKRKKKRIOFERK M X X X

272 iQi?2IM M+B H /pBbQ 2t KTH2X amTTQb2r2 rQmH/ HB
7TQHBQ #v BMp2biBM; 2[m H KQmMib BM i?2 H ";2+ T biQ+F 7m
;Qp2 MK2Mi #QM/ 7mM/X 1p Hm i2 i?Bb TQ i7QHBQ #v +QKTmil
M/ "BbFX

bQH,

RX2}MR bi?2T2 +2Mi 2im M7 QK M BMp2biK2Mi BM i?2 biQ+
i?72 T2 +2Mi 2im M7 QK M BMp2biK2Mi BM i?2 #QM/ 7mM/ b
7Q Qm’” TQ RZFQHBQOBY X

E(0:5X +0:5Y) = 0:5E(X)+0:5E(Y)=0:5(9:25) + 0:5(6:55) =7:9

h?2 2tT2+i2/ "2im M 7Q " BMp2biBM; BM i?2 TQ i7QHBQ Bb d>

kXg2 ? p\Var(X)=328:1875 MMNar(Y)=61:9475X HbQ- Bi + M #2 b?QrM
i? i
Var(X +Y)=119:46
h?2 +Qp B M+2 Q7 i?2 M/ QMM BB #H2Db
w = [Var(X +Y) Var(X) Var(Y)]/2
= [119:46 3281875 61:9475]/2
= 1353375

M2: iBp2 +Qp "B MX2 MXilkR2Mbi? i rRARM/b iQ #2 #Qp?2
Bib K2YM2M/b iQ #2 #2HQr Bib K2 M M/ pB+2 p2'b X

JX*QKTmi2 i?2p B M+2 Q7 2im M7Q Qm TQ i7QHBQ

0:5%(3281875) + 0:5%(61:9475) + 2(0:5)(0:5)( 1353375)
29:865

Var(0:5X +0:5Y)

h?2 bi M/ //2pB iBQM Q7 Qm‘TQ‘i?@XI;bBchgﬁQ%BM 'Bp2M #v
5:4650W X h?Bb Bb Qm™ K2 bm 2 Q7 "BbF 7Q  i?2 TQ i7QHBQ +!
8yW BM i?2 biQ+F 7mM/ M/ 8yW BM i?2 #QM/ 7mM/X

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti28 .Bb+2i2 S'Q# #BHBiv .Bbi B#miBQMb

ZM2DIiBROMX XXX XXXXXXXXXXX X XXM M X X X |

272 iQi?2}}M M+B H /pBbQ 2t KTH2X *QKT "2i?2i? 22 BMp:
++Q ' /BM; iQ i?2B" 2tT2+i2/ "2im " Mb-p "B M+2b- M/ bi M/ "/ /2
bQH2HVBM i?2 biQ+F 7mM/- BMp2biBM; bQH2HV BM i?2 #QM/ 7m
/IBpB/BM; Qm > BMp2biK2Mi KQmMi 2[m HHv #2ir22M i?2 biQ+F |
Q7 i?2b2 Hi2 M iBp2brQmH/ vQm T 272"\

bQH,

RX h?2 2tT2+i2/ "2im M Bb ?B;?2bi 7Q  BMp2biBM;: RyyW BM i
"BbF Bb HbQ ?B;?2biX h?2 bi M/ / /2pB iBQM Bb R3XRR8NW

kX AMp2biBM; RyyWBM i?2#QM/ 7mM/? b HQr2 2tT2+i2/ 2im
bK HH2  "BbFX

iX AMp2biBM; 8yW BM i?2 biQ+F 7mM/ M/ 8yW BM i?2 #QM/ 7
? b M2tT2+i2/ "2im M i? i Bb ? H7r v #2ir22M i? i Q7 i?2 biC
M/ i?22 #QM/ 7mM/ HQM2X "mi MQi2i? iBi? bH2bb "BbFi? N
2Bi?2° Q7 i?2BM/BpB/m H7mM/bX Ai? b#Qi? ?B;?2 "2im N
bi M/ '/ /2pB iBQMV i? M BMp2biBM; bQH2HV BM i?2 #QM/ 7m

9X g?2i?22 vOmMmrQmH/ +?2QQb2iQ BMp2bi BMi?2biQ+F 7mM/ Q
QM vQm™ iiBim/2iQr "/ "BbFX

8X h?2biQ+F7mM/? b ?B;?2 2tT2+i2/ °2im " MX "mii?2TQ i7C
H2bb "BbF M/ HbQ T 'QpB/2b 7 B'Hv ;QQ/ 2im"MX J Mv rQ

eX AiBbi?2M2; iBp2 +Qp "B M+2 #2ir22M i?2 biQ+F M/ #QM/ 7
i?72TQ i7TQHBQ BbFiQ#2bQ Km+?bK HH2 i? Mi?2 "BbFQ7E
Q7i?2BM/BpB/m H7mM/bX

URR®M@&R Y Vv a2Ti2K#2  d- kyke



*? Ti28 .Bb+2i2 S'Q# #BHBiv .Bbi B#miBQMb

8X8 "BMQKB H S Q# #BHBiv .Bbi'B#miBQM

"BMQKB H 1tT2 BK2Mi
RX #BMQKB H 2tT2 BK2Mi 2t?B#Bib i?2 7TQHHQrBM; 7Qm T QT2

UV h?2 2tT2 ' BK2Mi +QMbBbibnQ/ 2 M2Bm 2HMX B Qi
U#V hrQ Qmi+QK2b 2 TQbbB#H2 QM 2 +? i'B HX g2 272" iC
bm++2bM/ 1?2 Qi?2° Qmi+QK2BHmX2
U+V h?2 T Q# #BHBiv Q7 bm++2bbQ 2DNUQI2+ZW ;2 7 QK i'B H i
i"B HX *QMb2[m2MiHv- i?2 T'Q# #BHBivQ7 7 BIIb 2- /2MQ
MQi +? M;2 7°QKi'B HiQi'B HX Ubi iBQM "Biv bbmKTiBQM"

U/V h?2i B HBM/2T2M/EMi

kX A7 T°'QT2 iB2b U#V- U+V- M/ U/V "2 T 2b2Mi-r2 b v i?2 i B
"2"MQmHH@+2bbX

jX U6B:m 2 8XkV /2TB+ib QM2 TQbbB#H2 b2[m2M+2 Q7 bm++2bb?
2tT2 ' BK2Mi BMpQHpBM: 2B;?i i'B HbX

9X AM #BMQKB H2tT2 BK2Mi- QmmEMp2 Qi Bh+BMEm2bB M ;
BMi?2 "B HX A7 rXH2MQi2 i?2 MmK#2' Q7 bm++2bm2b Q++m" I
i"B Hb-r2 bX24Mi bbmK2 i?2 p Blm2b Q7n X

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti28 .Bb+2i2 S'Q# #BHBiv .Bbi B#miBQMb

8X "2+ mb2 i?2 MMK#2' QVMBHM2BBb /Bb+°2i2 ° M/QK p "B #H2
h?2 T°Q# #BHBiv /Bbi'B#miBQM bbQ+B i2/ rBi? i?Bb ~ M/QK p
"BMOKBTHQ# #BHBiv /Bbi B#miBQMX(n:dM QX2 #v

ZM2DIiBROMXX XXX XXXXXXXXXXX X XXKRKXKKRORBKK M X X X |

*QMbB/2" i?2 2tT2 'BK2Mi Q7 iQbbBM; +QBM }p2 iBK2b M/ QM
r?22i?2° i?2 +QBM H M/b rBi? 22 /Q° i BHQMBibmTr /7 +2X
iQ +QmMii?2 MmK#2 Q7?2 /b TT2 BM; Qp2 i?21p2iQbb2bX .
b?Qr i?2 T'QT2 iB2b Q7 #BMQKB H 2tT2 BK2Mi\ q? i Bb i?2 "
BMi2 2bi\
bQH,
6Qm T QT2 iB2b Q7 #BMQKB H 2tT2'BK2Mi 2 b iBb}2/,

RX h?2 2tT2 ' BK2Mi +QMbBbib Q7 }p2 B/2MiB+ H i'B Hbc 2 +7? |

Q7 QM2 +QBMX

kX hrQ Qmi+QK2b "2 TQbbB#H2 7Q 2 +? i'B H, 22/ Q" i BH
22 / bm++2bb M/i BH 7 BHm 2X

iX h?2 T°Q# #BHBiv Q7 22/ M/i?2 T°Q# #BHBiv Q7 i BH 2
i'B H- pBi®25 MA p=0:5X

9X h?2 i'B Hb Q  iQbb2b 2 BM/2T2M/2Mi #2+ mb2 i?2 Qmi+Ql|
MQi z2+i2/ #vr? i? TT2Mb QM Qi?2  i'B Hb Q  iQbb2bX

h?2 > M/QK p "B #H2 QX BM72 RmiKB#2 Q7 ?2 /b TT2 "BM; BM i?2
i'B HbX AM i®BbM bdmK2i?2 p Hm2b Q7 y- R- k- j- 9- Q" 8X

ZM2DbIiBROMX X XXX XXXXXXXXXXX X XXKRKRKRKHMBKXK M X X X |

URR®M@&R WY Vv a2Ti2K#2  d- kyke



*? Ti28 .Bb+2i2 S'Q# #BHBiv .Bbi B#miBQMb

*QMbB/2° M BMbm™ M+2 b H2bT2 ' bQM r?Q pBbBib Ry ~ M/QKH\
Qmi+QK2 bbQ+B i2/ rBi? 2 +? pBbBi Bb +H bbB}2/ b bm++2bb
M BMbm® M+2 TQHB+v M/ 7 BHmM 2 B7i?2 7 KBHv /Q2b MQiX ¢
b H2bT2 bQM FMQrb i?2 T 'Q# #BHBivi? i ~ M/QKHv b2H2+i2/ 7
BMbm™ M+2 TQHB+v Bb yXRyX *?2+FBM; i?2 T QT2 iB2b Q7 #B

bQH,

6Qm° bbmKTiBQMb "2 b iBb}2/-i?Bb 2t KTH2 Bb #BMQKB H 2t

RX h?2 2tT2 'BK2Mi +QMbBbib Q7 Ry B/2MiB+ H i'B Hbc 2 +7? |
QM2 7 KBHvVX

kX hrQQmi+QK2b "2 TQbbB#H2 QM2 +?i'B H, i?27 KBHv Tm +
Q' i?27 KBHV/Q2b MQi Tm +? b2 TQHB+v U7 BHm 2VX

X h?22T Q# #BHBiIB2b Q7 Tm +? b2 M/ MQMTm +? b2 "2 bk
7Q 2 +? b H2b p=KH:H0 rBAZp=0:90X

9X h?2i'B Hb "2BM/2T2M/2Mi #2+ mb2 i?2 7 KBHB2b 2 M/!

h?2 " M/QK p "B #H2 Q7 BMi2 2bi Bb i?2 MmK#2 Q7 b H2b Q#i E
Ry 7 KBHB2bX AM+4BbbbhmK2 i?72 B HM210OR 7

J CiBM *HQi?BM; aiQ 2 S Q#H2K

RX G2i mb +QMbB/2  i?2 Tm +? b2 /2+BbBQMb Q7 i?2 M2ti i? 22 A
J iBM*HQi?BM:; aiQ 2X PMi?2# bBb Q7T bi2tT2 ' B2M+2-i?2 bi
i?2 T°Q# #BHBivi? i Mv QM2 +mbiQK2 rBHH K F2 Tm +? b2 B
T Q# #BHBivi? i irQ Q7 i?2 M2tii? 22 +mbiQK2 b rBHH K F2 Tn

kX UBB:m 2 8XjV i'22 /B :° K b?Qrb i? i i?2 2tT2 'BK2Mi Q7 Q#b2"
iQK2'b 2 +? K FBM: Tm +? b2 /2+BbBQM ? b 2B:?i TQbbB#H2 Q

URR®M@&R W Vv a2Ti2K#2  d- kyke
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jX 1bBMQ /2MQi2 bm+H2bb-@ B2 M/iQ /2MQi2 7 BHI T2U+ 2V 2
r2 2 BMi2 2bi2/ BM 2tT2 ' BK2Mi HQmi+QK2b BMpQHpPBM: irQ br
Hb UTm +? b2 /2+BbBQMbVX

9X 02 B7vi? i i?2 2tT2 ' BK2Mi BMpQHpPBM; i?2 b2[m2M+2 Q7 i? 22
#2 pB2r2/ b #BMQKB H 2tT2 BK2Mi,

UV h?2 2tT2 °BK2Mi + M #2 /2b+ B#2/ b b2[m2M+2 Q7 i? 22 E
i"B H7Q 2 +2 Q7 i?2i?°22 +mbiQK2 b r?Q rBHH 2Mi2  i?2 bi

U#V hrQ Qmi+QK2b @ i?2 +mbiQK2 K F2b Tm +? b2 Ubm++2bb
MQi K F2 Tm'+? b2 U7 BHM 2V @ 2 TQbbB#H2 7Q" 2 +2 i E

U+V h?2 T Q# #BHBivi? ii?2 +mbiQK2 rBHHK F2 Tm +? b2 Uy
Tm +? b2 UyXdyV Bb bbmK2/iQ #2i?22b K2 7Q° HH +mbiQl

U/V h?2 Tm +? b2 /2+BbBQM Q7 2 +? +mbiQK2  Bb BM/2T2M/2M
Qi?2° +mbiQK2 bX
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8X h?2 MmK#2 Q7 2tT2 BK2Mi H Qmi+ QX dlm +2H2h H BB BB,MbOM 2t +iH

+ M#2 +QKTmi2/ mbBM;,
n n!

x  xi(n x)!
r?2m@=nn 1(n 2) ((2)(1) MDO'=1X

eX "2+ mb2i?2i'B Hb Q7 #BMQKB H2tT2 BK2Mi 'RBMIRTRAM/2Mi
i?72 T°'Q# #BHBiB2b bbQ+B i2/rBi?2 +?2i'B HQmi+QK2iQ }M/i?
iB+mH " b2[m2M+2 Q7 bm++2bb2b M/ 7 BHm 2bX

dX h?2 T Q# #BHBivQ7 Tm +? b2b #vi?2} biirQ +mbiQK2 b M/ MC
+mbiQK2 - /GYSRR-/Bb ;Bp2Mpitv p) X qBi? yXjy T Q# #BHBiv Q-
Tm +? b2 QM Mv QM2 i'B H-i?2 T Q# #BHBivQ7 Tm +? b2 QM
MQ Tm +? b2 QM i?2 i?B (0BW)(OBMANOYV0:063 X

3X AM Mv #BMQKB H 2tT2 BK2Mi- HH b2[m2MH2h+G2 bbb BMn i + (
Ni'B Hb ? p2i?2b K2 T Q# #BHBiv Q7 Q++m "2M+2X h?2 T Q# #
Q7 i'B Hb wBRH#BRIHb2bBBMb BB p" * X

NX?2 #BMQKB H T Q# #BHBiv 7TmM+iBQM

f(x)= pr(l p" X
r?22° 2
X = i?22 MmMK#2 Q7 xmoHAZbb2b
p = i?22T°Q# #BHBivQ7 bm++2bb QM QM2 i B H
n = i?22MmK#2 Q7 i B Hb

f(x) i72 T°Q# #BHIBriv@Zbib 2bBBMNb

RyX 6Q  i?2 #BMQKB H T Q# XBBIBivVBBhI " H2MiBQM-p "B #H2 rBi?
T Q# #BHBiv 7 i QM V TTHB+ #H2 7QX pOH;B;2 b; QX
UX B(np V
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ZM2DIiBROMX XXX XXXXXXXXXXXX XXKRKXKKRRBIKK M X X X |

272 iQi?2J iBM *HQi?BM; aiQ 2 2t KTH2- +QKTmi2 i?2 T Q#
iQK2 K F2b Tm +? b2- 2t +iHV QM2 +mbiQK2 K F2b Tm +? b:
iQK2 b K F2 Tm +? b2- M/ HHi? 22 +mbiQK2'bK F2 Tm'+? b

bQHW?2 + H+mH iBQMb "2 bmKK "Bx2/ BM h #H2 8XRj- r?B+? ;B
/Bbi"B#miBQM Q7 i?2 MmK#2° Q7 +mbiQK2'b K FBM; Tm'+? b2
Q7 i?Bb T Q# #BHBiv /Bbi'B#miBQMX
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IbBM; h #H2b Q7 "BMQKB H S 'Q# #BHBiIB2b

RX Uh #H2 8XR9V h #H2 8 Q7 TT2M/Bt " T ' QpB/2b i #H2 Q7 #BM
mb2 i?Bbi #H2-r2 Kmbi bT2AB?Zv I WRZZIQ HM2BBMQKB H 2tT2 BK2
Q7 BMi2 2biX

1tT2+i2/ o Hm2 M/ o B M+2 7Q i?2 "BMQKB H .Bbi B#n

RX 1tT2+i2/ o Hm2 M/ o B M+2 7Q i?2 "BMQKB H .Bbi B#miBQM

E(X) = = np
Var(X) = = np(l p)
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ZM2DIiBROMXX XXX XXXXXXXXXXXX XXKRKXKKROFBKK M X X X |

2727 iQi?2J 'iBM *HQi?BM; aiQ 2 T'Q#H2K rBi? i? 22 +mbiQK?2
2tT2+i2/ MmK#2 -i?2p "B M+2 M/bi M/ *//2pB iBQM Q7 +mbiQK
Tm +? b2X U#V amTTQb2i? i 7Q i?2 M2ti KQMi?i?2J "iBM *HQi
Ryyy +mbiQK2 b rBHH 2Mi2  i?2biQ 2X q? i Bbi?22tT2+i2/ MmK
bi M/ "/ /2pB iBQM Q7 +mbiQK2 b r?Q rBHH K F2 Tm +? b2\

bQH,

8Xe SQBbbQM S 'Q# #BHBiv .Bbi'B#miBQM

RX h?2 T'Q# #BHBiv /Bb3B3miBM @I p "B #H2 Bb + HH2/ SQBI
/IBbi"B#miBQMX Ai Bb /Bb+'2i2 M/QKp B #H2 i? i Bb Q7i2M 1
MmK#2° 07 O++mQp2V+bF 2+B}2/ BMi2p H Q7 iBK2 Q  bT +2X

kX1t KTH2 h?2  M/QK p B #H2 Q7 BMi2 2bi KB;?i #2 i?72 MmK#2
+ " rb?BM QM2 ?2Qm - i?2 MmK#2 Q7 2T B 'b M22/2/ BM Ry KBl
MmK#2 Q7 H2 Fb BM Ryy KBH2b Q7 TBT2HBM2X

iX hrQ T°'QT2iB2b Kmbi #2 b iBb}2/- i?2 MmK#2 Q7 Q++m "2M+2]
/2b+ B#2/ #vi?2 SQBbbQM T Q# #BHBiv /Bbi ' B#miBQM,

UV h?2T Q# #BHBivQ7 M QK «m 2M+MBhriBMi2 p Hb Q7 2[m
H2M:i?X
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U#V h?2 Q++m "2M+2 Q  MQMQ++m 2M#/2 BMI /MMFBM22 p H Bh
Q++m "2M+2 Q  MQMQ++m "2M+2 BM Mv Qi?2  BMi2 p HX

9X hBBbbQM T Q# #BHBiv K Blb /2hNW2+/i BQ M

f= o

X!

r?2 2

X = i?72 MMK#2 Q7 Q++m " 2M$»2Hh0BI\V2; M BMi2 p H
f (x) i22 T Q# #BHRIiv+QW "2M+2b BM M BMi2 p H
2tT2+i2/ p HM2 Q" K2 M MmK#2 Q7 Q++m "2M+2b
2:71828

0}
I

8X 6Q i?2 SQBbbQM T Q# #B HBbiv/Blhbi B#MiBJPK p "B #H2 BM/B 4
i72 MMK#2 Q7 Q++m "2M+2b BM iR2 BAW)2 pQH X U Fb Qi 2V

eX aBM+2 i?22 2 Bb MQ bi i2/ mTT2 HBKBi 7Q  i?2 MmK#2"> Q7 Q++
TmM+i@&QBIb TTHB+ #H2 AQO0OplLEm2b rBi?Qmi HBKBIX

dX AM T  +iB+ H XTHBHHRQ@MBim HHv #2+QK2 H f(® BMQm;? bQ
TT QtBK iPVO M/ i?2 T Q# #BHBiv Q7 Mv K ¥2+@KRim2b Q7
M2;HB:B#H?2

M1t KTH2 AMpQHpPBM: hBK2 AMi2 p Hb

RX amTTQb2 i? i r2 "2 BMi2 2bi2/ BM i?2 MmK#2> Q7 T iB2Mib r?
2M+v "QQK Q7 H “:2?QbTBi H/m BM: RS8@KBMmi2 T2 ' BQ/ QI
r2+ M bbmK2 i? i i?2 T°'Q# #BHBiv Q7 T iB2Mi 'BpBM: Bb i?.
iBK2 T2'BQ/b Q7 2[m H H2M;i? M/ i? ii?2 Bp HQ  MQM "Bp
iBK2 T2 'BQ/Bb BM/2T2M/2Mi Q7 i?2 ~"Bp HQ MQM 'Bp HBM |
SQBbbQM T Q# #BHBiv 7mM+iBQM Bb TTHB+ #H2X

kX amTTQb2 i?2b2 bbmKTiBQMb ‘2 b iBb}2/ M/ M M HvbBb Q7
i? 1i?2 p2° ;2 MmK#2 Q7 T iB2Mib *BpBM; BM R8@KBMmi2 T
i?Bb + b2-i?2 7TQHHQIBM; T Q# #BHBiv 7TmM+iBQM TTHB2b,

10¢e 10
X!

f(x) =
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h?2° M/QKp "B #M2?22M2nBd2° Q7 T iB2MibBM BWBRIS@ KBMmi2
T2 'BQ/X

JX ATK M ;2K2Mir Mi2/iQFMQri?2T Q# #BHBiv Q7 2t +iHv }p2
r2rQmH/MXb2% M/ i?mb Q#i BM

10
S Q# #BHBiv Q7 2t +iHv 8 “B:pffﬁ)):BMl—(EE—:B@i((BO\BTBiZb

9X Uh #H2 8XR8V h #H2 d Q7 TT2M/Bt " T QpB/2b T QX# #BHBiB2
M/ X

8X AM i?2 T 2+2/BM; 2t KTH2-i?2 K2 M Q7 i?2=SQBbB@NHbBbi B#I
T2 R8@KBMmMi2 T2 BQ/X

eX T'QT2ivQ7i?2 SQBbbQM /Bbi'B#miBQM Bb i? ii?2 K2 M Q7 i
p "B M+2 Q7 i?2 /Bbi ' BmiBRM?hb- i?2 p "B M+2 7Q" i?2 MmK#.
Bp Hb /m"BM; R8@ KBMOXTR?B Qi/MBb/ /2pB q‘é’@\ppsb
3:16 X

dX q?2M +QKTmiBM; SQBbbQM T Q# #BHBiv 7Q" /Bz2 2Mi iBK?2
+QMp2li?2 K2 M _""Bp H'i@i?2 iBK2 T2'BQ/ Q7 BMi2 2bi M/
+QKTmMi2i?2 T°Q# #BHBivX

ZM2DIiBROMXX XXX XXXXXXXXXXX X XXKRKKKROBPKK M X X X |

amTTQb2i?2 MmMK#2 Q7 T iB2Mibr?Q "Bp2 ii?22K2 :2M+v Q
/m>BM: RS8KBMmi2 T2'BQ/ QM r22F/ v KQ 'MBM: Bb i?2 SQBbbQ!
p2° :2 MmK#2 Q7 T iB2Mib 'BpBM; BM R8@KBMmi2 T2 'BQ/
i?72 T'Q# #BHBiv Q7 QM2 'Bp HBM j@KBMmi2 T2 BQ/X

bQH,
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M1t KTH2 AMpQHpBM; G2M;i? Q  .Bbi M+2 AMi2 p Hb
ZM2DiBRM X X X XX XXX XXX XXX XX XREKKXRBPKXK M X X X

amTTQb2r2 "2 +QM+2 M2/ rBi? i?2 Q++m "2M+2 Q7 K DQ" /272
KQMi? 7i2° "2bm’7 +BM:X g2 rBHH bbmK2 i? i i?72 T'Q# #BHB
b K2 7Q° Mv irQ ?B;?r v BMi2 p Hb Q7 2[m H H2M;i? M/ i? i i?
MQMQ++m "2M+2 Q7 /272+i BM Mv QM2 BMi2 p H Bb BM/2T2M
MQMQ++m "2M+2 Q7 /272+i BM Mv Qi?2 BMi2 p HX >2M+2- i?:
#2 TTHB2/X amTTQb2r2H2 "Mi? iK DQ /272+ib QM2 KQMi? 7
i i?2 p2° ;2 i2Q7irQ T2 KBH2X 6BM/i?2 T Q# #BHBiv Q7 MC
T "iB+mH " i?°22 KBH2 b2+iBQM Q7 i?2 ?B;?r vX

bQH,

8Xd >vT2 :2QK2i'B+ S Q# #BHBiv .Bbi 'B#miB

RX h?2 ?2vT2 :2QK2i'B+ T ' Q# #BHBiv /Bbi B#¥miBRM®BB+HQb2HV
/Bbi'B#miBQMX

kX h?2irQ T'Q# #BHBiv /Bbi'B#miBQMb /Bz2 BM irQ F2vr vbX B
/Bbi"B#miBQM- i?2 i'BBNIB2T2MWQIMM/ i?2 T Q# #BHBiv Q7 bm++
+2 M:2b7 QK i'B HiQ i'B HX

iX LQi iBQM7Q i?222vT2 ;2QK2i B+2BIQiBHPIBQMK#2" Q7 2H2K 21
BMi?2 TQTmH iBQM Q7 #BX2/m++2bbM/ Ner  /2MQi2b i?2
MmMK#2 Q7 2H2K2Mib BM i?2 TQTERHHMM®PQM H #2H2/
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9X h?2 ?2vT2 ;2QK2i'B+ T Q# #BHBiv7mM+iBQM Bb mb2/iQ +QKTr
M/QK b2H2AIBRMKQMib- b2HB22@rhi "2TH +2K2 Q#ixBM
2H2K2Mib H #2H2/rbem RH2K2 Mib H #2H2/ 7 BHm 2X

8X 6Q° i?Bb Qmi+QK2 iQ Q++nx"bm2 K tibb Xp#7 BM+i22bb2b BM i?22
TQTmH iBQM 7MBHmM 2b N @K7i BHm 2b X

eX>vT2 ;2QK2i'B+ S Q# #BHBIU.@MN+2BQY MHyp(N:r:n) V,

r?2° 2,

XﬂXﬁJZ

n

r N r

f(X): anx

MmK#2" Q7 bm=6;212b 2 bn

MmK#2 Q7 i B Hb

T Q# #BHBim®72bh 2bBBMNb

MmMK#2' Q7 2H2K2Mib BM i?2 TQTmH iBQM

MmK#2 Q7 2H2K2Mib BM i?2 TQTmH rBQM H #2H2/ bl

i72 MMK#2® Qi72rH2tK2Mib + M #2 b2H2+i2/ 7°QK NTQTm#
i72 MMK#2° Q7 rxvbnmi2+42bb2b + M #2 b2H2+i2 b -©42 b bQ

i72 MMK#2° Q7 rnvk M BHM 2b + M #2 b2H2+i N ¢ D IBHIN

dX h?2K2 M M/p B M+2 Q7 ?vT2 ;2QK2i B+ /Bbi B#miBQM "2

URR &R Vv

E(X)
Var(X)

I
N
|
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ZM2DIiBROMXX XXX XXXXXXXXXXX X XXKRKXKKRBPKK M X X X |

1H2+i B+ 7mb2b T°Q/m+2/ #v PMi "BQ 1H2+i B+ 2T +F ;2/ BM {
amTTQb2 M BMbT2+iQ" ° M/QKHv b2H2+ib i? 22 Q7 i?2 Rk 7mb
UV A7 i?2 #Qt +QMi BMb 2t +iHv }p2 /272+iBp2 7Tmb2b-r? i Bb
i?72 BMbT2+iQ" rBHH }M/ 2t +iHv QM2 Q7 i?2 i?°22 7Tmb2b /272+
T Q# #BHBiv Q7 }M/BM; i H2 bi QM2 /272+iBp2 7Tmb2X U+V 6BMN
7Q i?22 MmK#2 Q7 /272+iBp2 Tmb2bX

bQH,

Y 1s1_*Aala

8XRR-j- 8
8Xk N- Ry
8Xj, Re- KR- K]
8X9 ke- k3- kN
8X8 jk-j8- jN- 9k
8Xe 98- 9N- 8y

8Xd 88-8d- 83

&aIS , 8N- ek- ee- dj %
Y 6HH $OVMRIJJ u- :GPaa u-Elu6P _JIG a
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bT2+B}2/ BMi2'p H Q7 iBK2 Q" bT +2X

0=

r?2 2= 2tT2+i2/ p Hm2 Q K2 M MmK#2 Q7 Q++m "2M+2b Qp2°

URR &R Vv

a2Ti2K#2" d- kyke



*2 Ti2€ *QMiBMmQmb S Q# #BHBiv .Bbi ' B#miBQMb

kX A7i?2SQBbbQM /Bbi'B#miBQM T QpB/2b MMRIK@I B 7 D/I2brh B
T2 BMi2 piP2 2tTQM2MiB H/Bbi'B#miBQM T QpB&ab: i 22p# BT
BMi2 p H#2ir22M Q+m "2M+2b

jX 1t KTH2 amTTQb2i?2 MmK#2 Q7 T iB2Mibr?Q "~"Bp2 i ?QbTB
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jX h?2b KTH2 +QMi BIMb BMEV i?2 TQTmH iBQMX a KTH2 “2bmHi
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8X LmK2 B+ H +? > +i2'BbiB+b Q7 TDTmHiPBBAM 2 + HH2/

eX h?Bb +? Ti2",

URR®M@&R WY Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb
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T°Q; K biimb 7Q° HH k8yy KM ;2 b U272 'BM; iQ i?2 } Kob -
U. i b21, X

9XSQTmH iBQM S, 'hR2iPQITmHKBQM MMm H b H $%1800V -
i?2 TQTmH KB®@M */ /2pB iRFIMMMm H b= $4000W- M/i?2 TQTm@
HiBQMQTQ iBIQM+QKTH2i2/i?2 i  BM BMLST0/Z500 KOBOV
"2 T K2i2'bQ7i?2TQTmH iBOM Q71 AK M :2 bX

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb
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"2 /BHvV p BH #H2BM i?2 +QKT Mvdb/ i # b2X >Qri?2} Kéb /B 2
Q#i BMbiBK i2Q@7i?2TQTmH iBQM T °
bv b KTH2 Q7 jy KnM302'% U

K2i2 b #v mbBM; b KTH2

eXa KTH2 ., iA7 i?2 T2'bQMM2H /B 2+iQ  +QmH/ #2 bbm 2/i? i b

;2 brQmH/ T QpB/2 /2[m i2BM7Q K iBQM #Qmii?2 TQTmH iB
1?72 iBK2 M/i?2+QbiQ7 /2p2HQTBM; T Q}H2rQmH/ #2 bm#bi M

dXk a2H2+iBM:; a KTH2

a KTHBM: 7°QK 6BMBi2 SQTmH iBQM

RXDbBKTH2 ° M/QK b, KTHBKTH2 > M/QK b KTH27TQQK BkMBIi2

TQTmH iBQM 8B bBXQTH2 b2H2+i2/ bm+? i? i 2 +? T@bbB#H2 b
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M K2b TT2 "BMi?21 AT2 bQMM2H }H2X
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?2 b #22M Q#i BM2/X
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rBi2Qmi2TH +2K2MiX
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R%?2BM}MBi2 TQTmH?2iBRMTMbI2iBQMEN 2 Hy @ i22 2H2K2Mib
Q7 i?2 TQTmH iBQM "2 #2BM: ;2M2  i2/ #v M QM;:QBM; T Q+2
MO HBK@M i?22 MmK#2 > Q7 2H2K2Mib i? i + M #2 ;2M2" i2/X h
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[m HBiv+QMi'QH BMbT2+iQ  iQ /2i2°KBM2 B7i?2T Q+2bb Bb
T2'?2 Tb- K +?BM2 K H7mM+iBQM ? b + mb2/i?2 T°Q+2bb i
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U+¥QM/BiBQM2REQt2b Kmbi#2 b2H2+i2/ i TTh QUBKQRMY BAKiBK:
h?Bbr vi?2BMbT2+iQ" pQB/bi?2 TQbbB#BHBiv Q7 b2H2+iB
T Q+2bbBb QT2 iBM: T QT2 Hv M/ Qi?2 #Qt2br?2Mi?2 T Q
T°QT2 Hv M/ Bb mM/2 }HHBM; Q  Qp2 }HHBM; i?2 #Qt2bX

U/VQM/BiBQ/DB:MBM: i?2 T'Q/m+iBQM T Q+2bb bQ i? i 2 +? #
JHH2BM/2T2M/2XIiHvV

8X1t KTHR k, *mbiQK2 b “"Bp H

UV amTTQb2 M2KTHQV22 Bb bF2/iQ b2H2+i M/ BMi2 pB2r &
Q' /2  iQ /2p2HQT T Q}H2 Q7 +mbiQK2 b r?Q pBbBii?2 7 bi@

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

U#V h?2 +mbiQK2  "Bp HT Q+2bb Bb QM;QBM; M/ i?2 2 Bb M«
HH +mbiQK2 b BM i?2 TQTmH iBQMX aQ-7Q T  +iB+ HTm"
i?Bb QM;QBM; T'Q+2bb Bl WEMbB /2 2/

U+VQM/BiBQM2ZR2KTHQV22 +QHH2+ib i?2b KTH2 7°QK T2QTH2 r
“2bi m> Mi M/ K F2 Tm +? b2 iQ 2Mbm 2 i? ii?2b K2 TQTmtF

Bbb iBb}2/X i?2T2 bQM+ K2BMiQi?2 2bi m > MiiQ mb2i?2
#2 +mbiQK2 X

U/VQM/BiBQRIKK2+iBQM #B bU T iB+mH ~ ;2:°QmT- ;'QmT Q7
#2 HBF2HV iQ 2t?B#Bi bBKBH " +? * +i2'BbiB+bV + M #2 pQB

b2H2+iBQM Q7 T iB+mH +mbiQK2 /Q2b MQi BM~m2M+2 i’
+mbiQK2 X

eX aBim iBQMbBMpQHpBM; b KTHBM; 7°QK MBM}MBi2 TQTmH iB
T Q+2bbi? iQT@pd2bBKR 1t KTH2b BM+HmM/2 T ib #2BM; K Mm7
QM T 'Q/m+iBQM HBM2- "2T2 i2/ 2tT2 ' BK2Mi H i'B Hb BM H
Q++m "BM; i # MF- i2H2T?QM2 + HHb " 'BpBM; i
+mbiQK2'b 2Mi2 BM; 2i BH biQ 2X

12+?MB+ |

dX b HQM; bi?2b KTH2/ 2H2K2Mib 2hbRH Z iR A QNI 2
"2 b2H2+BM/2T2M/2Mi22vb KTH2 Bb +QMbB/2 2/ > M/QKb KTH2
BMIMBi2 TQTmH iBQMX

dXj SQBMi 1biBK iBQM
RX :HQbb ‘v,

U\ ~ K2i2° MmK2 B+® "~ +i2 'BbiBF@7mH iBOM+? b

TQTmH iBQM KEQMImH iBQM bi M/ " /ZIp@TMBKMBQM T QTQ €
iIB@M M/ bQ QMX

URR &R Vv

a2Ti2K#2" d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

U#V M/QK b KTH2 M/QK b KTH2 7 QKI}MBPQTmH iBQM Bb
b KTH2 b2H2+i2/ bm+? i? i 2 +? 2H2K2Mi b2H2¢42/ +QK2b 7
TQTmH iBQM M/ 2 +? 2H2K2Mi Bb2ve/K XH iV

U+¥ KTHBM:; rBi?Qmi "2THPMNK2MI 2H2K2Mi ? b #22M BM+Hm/2
b KTH2- Bi Bb "2KQp2/ 7°QK i?2 TQTmH iBQM M/ + MMQi #:
iBK2X

U/\& KTHBM: rBi? "2TH ,+RPKI2i M 2H2K2Mi ? b #22M BM+Hm/2/
b KTH2- Bi Bb "2im M2/iQ i?2 TQTmH iBQMX T 2pBQmbHuv t
b2H2+i2/ ; BM M/i?2°27Q 2K v TT2 "BMi?2b KTH2 KQ 2

U2¥BKTH2 " M/QK b, KEBRTH2 ® M/QK b KTHR®7}hBx2
TQTmMH iBOWBW bBKZTH2 b2H2+i2/ bm+?2i? i2 +?2 TQbbB#H2 t
n?bi?2b K2 T ' Q# #BQRB#2BM; b2H2+i2/X

U7& KTH2 bi iBbiBKTH2? ° +i2 BbhiBm+? b b KTH2 K2 M
b KTH2 bi M/ *//2pBbiEKgM2 T  QT-Q MBIQMQ M Xph@ 2 2
Q7 i?2b KTH2 bi iBbiB2HBBKH2?72Q® HM2 Q7 i?22 +Q "2bTQM/E
TQTmH iBQM T * K2i2 X

kX1t KTH2 h?2 1 AT Q#H2KX

UV hQ 2biBK i2i?2p Hm2 Q7 TQTmH iBQM T ~ K2i2  U2X;X- i’
M/ i?2 TQTmH iBQM bi M/ 7/Q2pB2iBMMM Hb H v Q7 1 A K |
;2 bV-1r2 +QKTmi2 +Q "2bTQM/BM; +? ~ +i2 ' BbiB+ Q7 i?2
b b KTH2 bi iBbiB+

U#V Uh #H2 dXkV DbBKTH2 " M/QK b KTH2 Q7 jy K M ;2°'b M/ i
['i QM MMm HkdHo Vv ;x50 M/K M ;2K2Mii° BMBM; T 'Q; K
T "iB+BT iBQM- L XV

URR®M@&R % Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

U+V g2 mb2i?2/ i BMh #H2 dXkiQ + H+mH i2i?2 +Q "2bTQM/]|
i?72 b KTH22MMi?2 b KTH2 bi M/ “/d2pB iBQM

P n
" x| 215442
x= = Xi_ 2154420 g0,
n 30

’ P ( )2 r 325009260
=1 (X X
S = =t A PeTEEYer ;
n 1 59 $3348
U/V h?2+Q 2bTQM/BM; b KTrRD F@QKTH2BXYM?2 K M ;2K2Mii Bl

BM; T Q; K,

19
= =03
P= 30

jXSQBMi 2biBK iBDM 2+2/BM; +QKTmi iBQMb-r2 T2 7Q K i?2 bi il

/m 2 + HH2/ TQBMi 2biBK iBQMX

9X g2 '272° iQ i?2 b KTH2IK2TM)BMi 2biBK Q@7 i?2 TQTmH iBQM
K2 M-i?2b KTH2 bi M/ "/ ¢2pB2ABOQ®BMi 2biBK iQ Q7 i?2 TQTm|
bi M/ */ /2pB iBOM i?2 b KTH2 T TQiABTRBMi 2biBK iQ Q7 i?:
TQTmH iBQM PXTQ iBQM

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

8XSQBMi 2biBKhi®2 b KTH2 bi iBbbB+%X- Qo-i? i T'QpB/2b i?2
TQBMi 2biBRQRT12?22 TQTmH iBQM T * K2i2°X

eXSQBMi 2biBKhP2 MmK2 B+ H pQ#MBM2%-BQQp Bb + HH2/ i?2
TQBMi 2biBK i2X

dX Uh #H2 dXjV h?2 TQBMi 2biBK i2b /Bz2  bQK2r? i 7°QK i?2 +Q
iBOM T ° K2i2 bX h?Bb /Bz2 2M+2 Bb iQ #2 2tT2+i2/ #2+ mb?2
+2Mbm@7 i?2 2MiB 2 TQTmH iBQM- Bb #2BM; mb2/iQ /2p2HQT

S +iB+ H /pB+2

RX SQBMi 2biBK iBQM IBbiBEEBKIQBMW y2mMb2 b KTH2 bi iBbiB+
iQK F2 MBM72'2M+2 #Qmi TQTmH iBQM T ~ K2i2 X

kX q?2M K FBM; BM72°2M+2b #Qmi TQTmH iBQM # b2/ QM b K
? p2 +HQb2+Q "2bTQM/2M+R#RADM PR iBQM iM/ 272
TQTmH iBQMX

iX AMbQK2 + b2b-BiBbMQi b2 bviQ Q#i BM +HQb2 +Q "2bTQM/
M/i ;2i TQTmH iBQMbX

9X1t KTH2 *QMbB/2  i?2 + b2 Q7 M Kmb2K2Mi T "F b2H2+iBM;
iIQK2'biQH2 "M #Qmi +? = +i2 BbiB+bbm+? b ;2 M/ IiBK2 bT2I

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

UV amTTQb2 HHi?2b KTH2 2H2K2Mib r2°2 b2H2+i2/ QM [ v r
b 2bi'B+i2/iQ 2KTHQV22b Q7 bBM:H2 +QKT MvX

U#V h?2 b KTH2/ TQTmH iBQM rQmH/ #2 +QKTQb2/ Q7 2KTHQ\
M/ K2K#2 b Q7 i?2B° 7 KBHB2bX

U+V A7 i?22 i ;2i TQTmH iBQM r2 r Mi2/ iQ K F2 BM72 ' 2M+2b
T F+mbiQK2 b Qp2° iviB+ HbmKK2 -i?2M r2 KB;?i 2M+Qn
/IBz2 2M+2 #2ir22M i?2 b KTH2/ TQTmH iBQM M/ i?2 i ;2i TC(

Uu/v AMbm+? + b2-r2 rQmH/ [m2biBQM i?2 p HB/Biv Q7 i?2 T
K /12X

U2V S "F K M ;2K2Mi rQmH/ #2 BM i?2 #2bi TQbBiBQM iQ FMQ!
i F2M QM T "iB+mH “/ vr bHBF2HViQ #2 2T 2b2Mi iBp2 Q
iBQM X

8X AM bmKK "v-r?2M2p2° b KTH2 Bb mb2/iQ K F2BM72 2M+2b
b?QmH/ K F2 bm 2 i? ii?2 bim/v Bb /2bB;M2/ bQ i? ii?2 b KTH2
i?720 ;2i TQTmH iBQMQR2BM 22 K2 Mi

eX :QQ/Dm/;K2Mi Bb M&A+2b/B2@7 bQmM/ bi iBbiB+ HT" > +iB+2X

dX9 AMi"Q/m+iBQM iQ a KTHBM:; .Bbi'B#miBQ

RX Uh #H2 dX9V 6Q i?2 bBKTH2 " M/QK b KTH2 Q7 jy1 AK M ;2't
Q7B»=%$71,814 M/ i?2 TQBMi 2bp BE=iZ6QX amTTQb2222 |
i?72T°Q+2bb Q7 b2H2+iBM; bBKTH2  M/QK b KTH2 Q7 jy 1 AK
; BM U2X;X-8yy bBKTH2 ° M/QK b KTH2bV-2 +?xBKIZ +QKTmiB
p X

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

kX Uh #H2 dX8V h?2 7 2[m2M+v M/ 2H iBp2 7 2[m DM 2ZBXi B#m]

jX _2+ HH, ~ M/QK p "BU#H2 B+ H /2b+QFTIiBDQAMi+QK2 Q7 M
2tT2 ' BK2MiX A7 r2 +QMbB/2  i?2 T'Q+2bb Q7 b2H2+iBM; bBKT
2tT2 ' BK2Mi-i?2b KBHW2 KMMKp XB?#HH2X2 M Q  2tT2+i2/

p Hm2-bi M/ "/ /2pB iBQW T Q# #BHBiv /BbiXB#miBQM

9?2 a KTHBM; .Bbi B#mPIBENMBQMb TQbbB¥HZ2 pHm 2 QH i
Q7 /Bz2 2Mi bBKTH2 ° M/QK b KTH2b- i?2 TX@%h #BHB2V iBdi B#
b KTHBM; /Bbi B@&fKBQM

8X UBB;m 2 dXRV h?2 ?BIpi®mXoQB®BYy M TT QtBK iBQM Q7 i?Bb
/Bbi'B#miBQMX 6 QK i?2 TT QtBK iBOWH®@ Q#TZ D2 iM22

URR®M@&R % Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

Q7 i?2 /IBbi'B#mMiBQMX h?2 H “;2bk HQHMm2MiMIBOMKQ7TM2Q7 i?2
8y p Hm2b "2 M2TQ7T20hH iBQM K371 800X

eX U6B;m 2 dXkV h?2 8yy p Hm2b Q7 p?22bbKilKk2 “BX2T @ Vi BT2M
"2H iBp2 7°2[m2M+vXBWh?Q; 2K iBp2 7 '2[m2M+v ?BbiQ; K Q7
b KTH2p Hm2b T QpB/2b ;2M2  HB/2 Q7 i?2 TT2  M+2 Q71?2
QpEX

URR®M@&R WY Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

dX AM T +iB+2-r2 b2H2+i QMHv QM2 bBKTH2 ~ M/QK b KTH2 7"
"2T2 i2/i?2 b KTHBM; T'Q+2bb K Mv iBK2b M/ i? ii?2 /Bz2 2Mi

p B2ivQ7p Hm2b KQH2%i iBKiBWHX

3X h?2T°Q# #BHBiv /IBbi @H#mMMBQM iB+mH ~ b KTH2 bi iBbiB+ Bb +
b KTHBM; /Bbi BEmiBQM iBbiB+X

dX8 a KTHBM: .Bbi'BXmiBQM Q7

R¥ KTHBM; .Bbi B#miBmQMQRTHBM; /Bbk BEMiB QMQ7B HB v
/Bbi"B#miBQNHQDbbB#HRQF HR22dh KTH2XK2 M

URR®M@&R WY Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

kX h?2b KTHBM; /Bxi?B#nMROM @2/ p Hm2 Q" K2 M- bi M/ //2pB
M/ +? > +i2°BbiB+b? T2 Q" 7Q KX

1tT2+i2/ 0 HmR Q7

RX .Bz2 2Mi bBKTH2 ° M/QK b KTH2b "2bmHiIi BM p "B2iv Q7 p Hn
X X

kX "2+ mb2 K Mv /Bz2 2Mi p Hm2b Q7Xi?2 TRIBQR#HHB #H22 Q7i2N
BMi2 2bi2/ BWRiRR Q7 HH TQbbB#HHIZpi HMVRH2,2M2" i2/ #v i?2
p 'BQmb bBKTH2 > M/QK b KTH2bX

jX h?2 K2 M Q7 iIM2QK p "B #H2 Btlr 222/ p HQ¥X

9X GEIX) 2T 2b2Mi i?2 2tT2+k2/M/ HREZ QB2Mi i?2 K2 M Q7 i?2 TQTr
HiBQM 7 QK r?B+?r2 ‘2 b2H2+iBM; bBKTH2 M/QK b KTH2X
rBi? bBKTH2 > M/QKb KTHBM;- i?2 MTR2A A/QTHH2I8QM K2 M "2
2[m HX (Y= V X

8X q?2M i?2 2tT2+i2/ p Hm2 Q7 TQBMi 2biBK iQ > 2[m Hb i?2 TQ
r2bvi?2 TQBMi 2biBKNM @B BE/h?2 b KTHX KD MM mM#B b2/
2biBK iQ Q7 i?2 TQTmM iBQM K2 M

ai M/ / .2pB iBQM Q7
RX LQi iIBQMb,

UV , ,i?2bi M/ //2pBxiBQM Q7?2 bi M/ *//2pB iBQM Q7 i?2
TQTmMH iBQMX

U#, i?72 b KTHXNRBR2X QTmH iBQM bBx2X

kX h?2irQ 7Q KmH b 7Q  i?2 bi M/ //2pB iBQM Q7
r

UV 6BMBi2 SQTmH i%@&%,% X
n

U#V AM}MBIi2 SQTmH-iB QM,
n

iXh?2 IMBi2 TQTmH iBQM +0Q" 24N OMi(K +IPX

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

9X AMK Mv T +iB+ Hb KTHBM; bBim iBQMb- r2 }M/ i? i i?2 TQT
i7Qm:? }MBi2HBh2-622°2 b i?2 b KTH2 bBx2 B K2HHEBP2HV
AM bm+?2 + b2b 1?2 }MBi2 TQTmH |ERMMON 28 B ) MHQbIDI'Q
R X b 2bmHi- i?2 /Bz2 2M+2 #2ir22M i?2 p Hm2b Q7 i?2 bji
QX 7Q i?2 IMBi2 M/ BM}MBi2 TQTmH iIBOMB BRBB2MQOK2b
= /PF  #2+QK2b :QQ/ TT QtBK iBQM iQ i?2 bk M/ / /2pB
2p2M i?7Qm;? 1?2 TQTMHBIBQM Bb

8X2M2  H mB/QHBM2 Q7 i?mK#-7Q  +QKTmIiBM; ix2 bbM/ */ /2pB

= /P r22m2p2°

UV h?2 TQTmH BRIQMER Q"
U#V h?2 TQTmH iBQM Bb }MBi2 M/ i?2 b KTH2 bBw2 Bb H2bb i?
Q7i?2 TQTmH iBQM bBX2®:08 i Bb-

eX AM + b2b nA2320:05 -i?2}MBi2 TQTmH iBQM p2'bBQM Q7 7Q Kr
mb2/ BM i?2 + QKT mX iIBIQIN LbH7Qi?2 rBb2 MQi2/-i?2°Qm:?2Qmii?2 i
bbmK2 i? i i?2 TQTmH iBQM/BBXIS-B MM 1t T 22b6b BGM
+ M#2 mb2/iQ +QKTmi2

dX g2 272 iQi?2bi M/ "/X2pB hBOQMIOM/ "/ 2 °"Q Q7 i?XK2 M

3X AM;2M2° H-i?2i2 Kbi M/ /2 "Q 272 biQ i?1208 Wi/2ViER2KBQB

ZM2DbIiBROMX XXX XXXXXXXXXXXX XXKRKXKKRPERKK M X X X |

U AKM:2'b SSQAHAM a2+iBQM dXR r2 b ri? ii?2 bi M/ */ /2pB
MMm Hb H "v7Q i?2 TQTmH iBQM Q 7=K600) 1* @ KT M i 22" D2B b

bi M/ /2 QX

bQH?2 TQTmH iBQM BINIMBBX rBi®r2p2 - rBi? b KTH2 bBx2 C
jy- r2 ? p/N =30/2500 = 0:012X "2+ mb2 i?2 b KTH2 bBx2 Bb H2bb i?
i?72 TQTmH iBQM bBx2-r2 + M B:MQ 2 i?2 }MBi2 TQTmH iBQM +
2[m iBQM UdXjViQ +QKTmi2 i?2 bi M/ /2 °Q",

4000
= p—= p— =730:3
X P—n 19—30

URR®M@&R WY Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

6Q K Q7 i?2 a KTHBM; .Bbi BR#EmiBQM Q7

RX *QMbB/2  irQ + b2b iQ /2i2 ' KBM2X%? U RY K?Q TERPTMHQABQM ? b
MQ K H/Bbi'B#miBQMc M/ UKV i?2 TQTmH iBQM /Q2b MQi ? p2

KXSQTmH iBOQM ?2 b LQ K HgBDM BEIMTERIMH iBQM 2?2 b MQ K H /
#mMiBQM- i?2 b KTHBM; kBBb B«MKBOMBOT7 B#mi2/ WQ"
b KTH2 bBx2X

jiXSQTmH iBQM /Q2b MQi ? p2 LQyR2M. B2 TBFMBIQBQM 7 QK r?E

r2 "2b2H2+iBM; > M/QKDb KTH2/Q2bMQi? p2 MOMK Hi/Bbi B#r

HBKBi i?20Bbk?2HT7mH BM B/2MiB7vBM; i?2 b? T2 Q7 i?2 b K’
QX X

I9X2Mi° H GBKBi h?2Q 2K AIMGh2AH2+iBM; ~ M/QK Im RT®IRDb Q7 bBx?2
TQTmH iBQM- i?2 b KTHBM,; /BlhiKB#HmIiBQ M+OM #722 TT QtB @
Ki2/#v MQ K H/Bbi'B#miBQM b i?2 b KTH2 bBx2 #2+QK2b H

8X U6B;m 2 dXjV AHHmbi® iBQM Q7 i?2 *2Mi" HGBKBi h?2Q 2K 7C

UV SQTmH iBQM AnMQB7HQBbi"B#miBQMX SQTmH iBQM AA Bb

" 4#Bi@2 IBbi'B#miBQMX Ai Bb bvKK2i B+-#mii?2 KQ 2 H

BMi?2i BHb Q7i?2/Bbi B#miBQMX SQTmHt TBQM M ABABD b? T
/Bbi*B#miBQMc Bi Bb bF2r2/iQ i?2 "B;?iX

U#V q?2M i?2 b KTH2 pBx22BIb? T2 Q7 2 +? b KTHBM; /Bbi B#m
/Bz2 2MT QK i?2b? T2 Q71?2 +Q 2bTQM/BM; TQTmH iBQN

U+V 6Q b KTHRH5Q7TDBE2 T2b Q7 i?2 b KTHBM; /Bbi ' B#miBQME
iBQMb A M/ AA #2;BMiQ HQQF bBKRH " Ki ®f B 1B2# Mh2BII7M X
1p2M i?2Qm;? i?2 b? T2 Q7 i?2b KTHBM; /Bbi ' B#miBQM 7Q" T
iQ HQQF bBKBH " iQ i?2b? T2 Q7 MQ KoH2/BOIbBFmMiBQM- b
i?2 "B;?i Bb biBHH T 2b2MiX

U/V 6Q b KTH2b Q7 bBx2 jy-i?2b? T2b Q7 2 +?2 Q7 i?2i? 22 b
"2 TT QtBK idBVK KX

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

eX :2M2 H bi iBbiB+ HT +iB+2 BbiQ bbmK2 i? i- 7Q KQbi TTFE
/IBbi"B#mkB{QM ®Z TT QtBK i2/#v MQ 'K H/Bbi'B#miBQM r?2M2]
BbbBx2ijy QO KX 2

dX AM + b2b r?2'2 i?2 TQ/BNHHIBRM Y QmiHB2 'R T 2b2Mi-
b KTH2b Q78yBxk v #2 M22/2/X 6BM HHv- B7 i7BFQDH iBQM Bl
i?72b KTH2 bBx2 M22/2/7Q° MQ 'K H TT QtBK iBQM Q7i2M /2T2

T QTQ iBQM

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

a KTHBM; .Bbi B#miBQMi®WZ1 A S Q#H2K

RX h?22tT2+i2/p Hm2 M/i?2bi M/ //2pB iBQMQ7i?2 MMm Hb
“ZE(x) = $71;800 M/, =730:3X g2 /Q MQi ? p2 Mv BM7Q K iBQM #Qr
TQTmH iBQM /Bbi'B#miBQM

kX A7 i?2 TQTmH iBQM ? b MQ'K H /Bbi'B#miBQXVBGE M @THBM
K HHv /Bbi'B#mi2/X A7i?2TQTmH iBQM/Q2b MQi? p2 MQ'K H
" M/QKb KTH2 Q7 jy K M :2°b M/i?2 +2Mi° HHBKBii?2Q 2K 2M
i? ii?22 b KTHBM; /BbkK B#WN#RQWTQQtBK i2/ #v MQ 'K H /Bbi B#n

jX U6B;m 2 dX9V AM 2Bi?2 + b2-r2 2 +QK7Q i #H2 T Q+22/BM;
i?72 b KTHBM; /BbixB# MiBRMR7 B#2/ #v i?2 MQ K H /Bbi ' B#miBC

S° +iB+ Ho Hm2 Q7 i?2 a KTHBM: .Bbi'B#miBQM Q7

RX q?2M2p2° bBKTH2  M/QK Db KTH2 Bb b2H2+i2/-r2 + MMQi 2t
iQ 2t +iHv 2[mi22 TQTmH iBQM K2 MX

kX h?2 T +iB+ H 2 bQMr2 “2BMi2 2bi2/BM ix?’Blb iR TIHBB M ;MBbi B:
#2 mb2/iQ T QPRI #BHBM7Q K iBQM #/@mRi2® #2ir22M
i?72b KTH2 K2 M M/i?2 TQTmH iBQM K2 MX

URR®M@&R % Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

jX1t KTH2 1 AT Q#H2K,

UV amTTQb2i?2T2 ' bQMM2H /B 2+iQ  #2HB2p2bi?2 b KTH2 K=
2biBK i2 Q7 i?72 TQTmH iBQM K2 M B7 i?72 b KTH2 K2 M Bb |
TQTmH iBOQM K2 MX >Qr2p2'- Bi Bb MQi TQbbB#H2 iQ ;m °
K2 MrBHH82?2BMI8YyYy Q7 i?2 TQTmH iBQM K2 MX

U#V AM/22/- h #H2 dX8 M/ 6B;m 2 dXR b?Qr i? i bQK2 Q7 i?2
IBz2 2/ #v KQ 2 i? M Okyyy 7°QK i?2 TQTmH iBQM K2 MX aQ
i72 T2’bQMM2HWB22mP2Di BM# #BHBiv X2 Kb

U+V h? iBb-i?2 T2'bQMM2H /B 2+iQ Bb +QM+2 M2/ rBi? i?2 7C
Bb i?2 T'Q# #BHBiv i? i i?72 b KTH2 K2 M +QKTmi2/ mbBM;
b KTH2 Q7jy1 AK M ;2 b rBHH #2 rBi?BM 08yy Q7 i?2 TQTm

usv ZM2DIiBOMYX XXX XXX XXXXXXXXXXXDEIXXX XXX
*QMbB/2 i?21 AT Q#H2K-i?2K2 M M/i?2bi M/ “//2pB il
bH v7Q i?2 TQNEREBQAMKIM ;2 b=BB1;800 M/
=4000X qBi? b KTH2n=BR2 @2 T2 ' bQMM2H /B 2+iQ"  r Mib
FMQri?2 T Q# #BHE0iwRIrR2M 0dR-jyy M/ 0dk-jyyX

bQHEB:M 2dX8V "2+ mb2i?2b KTHBM: /Bbi'B#miBQM Bb N
rBi? K2 M 0dR-3yy M/ bi M/ /2 °Q Q7 i?22 K2 MdjyXj- r2
bi M/ "/ MQ K HT Q# #BHBivi #H2 iQ }M/i?2 "2 Q T Q#

URR®M@&R Y Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

U2V h?2 T 2+2/BM; +QKTmi iBQMb b?Qr i? i bBKTH2 ° M/QK
KM ;2b? byx8yjoT Q# #BHBiv Q7 T'QpB/BM;i?b EFH2 K2 M
rBi?BM 08yy Q7 i?2 TQTmH iBQM K2 MX

U7V h?mb- i?2120B0B4=04966 T Q# #BHBiv i? i i?2 /Bz2 2M+2 ;
ir22M M/ =$71;800rBHH #2 KQ 2 i? M08yyX AMQi?2 rQ /b- bE
/IQKb KTH2 Q7jy1 AK M ;2 b ?5b 5®+7, Mv2Q7 T QpB/BM;

b KTH2 K2 M rBi?BM i?2 HHQr #H2H08yyXbSRTRATbBx2
b?QmH/ #2 +QMbB/2 2/X

_2H iBQMb?BT "2ir22M i?2 a KTH2 aBx2 M/ i?2 a KTHBI
#mMiBOM Q7
RX U6B;m 2 dXeV h?2 b KTHBMrBBAbG B#MIiBOMOXQ 72+ mb2
i?72 b KTHBM; /Bbi B#¥al0B @MorBb®K HH2 bi M/ "/ 2 "Q -i?2 p Hmz

X ? p2 H2bbp "B itMgN2ZM/ iQ #2HQb2AQ i?2 TQTmH iBQM K2 M i? N
i?72 p Hm2bBYA =30 X

URR®M@&R WY Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

k X ZM2DIiBROMIXXXXXXXXXXXXXXXXXXKXRGHWX X X X X X

*QMbB/2  i?2 1 A T'Q#H2K- gqBi? n b T H2AbB X\ @7 b -
+QKTmi2 i?2 T'Q# #BBIBiBi?BiM 08yy Q7 i?2 TQTmH iBQM K:
$71 800X

bQH,

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

jX h?mb- #v BM+°2 bBM; i?2 b KTH2 bBx2 7°QK jy iQ Ryy 1 AK M ;
T Q# #BHBiv Q7 Q#i BMBM; b KTH2 K2 M rBi?BM 08yy Q7 i?2 T
yX8yj9 iQ yXd333X h?2 BKTQ'i Mi TQBMi BM i?Bb /Bb+mbbBQM
Bb BM+ 2 b24i M2 /2 "Q Q7 i?2/X8 2 b2bX

9X b "2bmHH 22 b KTH2TOEXB/2b ?B;?2 T Q# #BHBivi? ii?2t
K2 MBb rBi?BM bT2+B}2//Bbi M+2 Q7 i?2TQTmH iBQM K2 MX

dXe a KTHBM: .Bbi'B#miBQM Q7

RX h?2 b KTH2 Tp@BbHQ?2BO®BMi 2biBK iQ Q7 i?2 TQTmMH iBQM T ¢

_ X
=1

r?22Bbi?2 MmK#2 Q7 2H2K2Mib BN ®dDb iRH2i? +i2 BbiB+
Q7 BMi2 2bBbMP2 b KTH2 bBx2X

kX h?2b KTH2 TpQBIQ 'IBWQMK p "B #M2 Bib T Q# #BHBiv /Bbi B#mi
Bb+ HH2/bi%2THBM; /Bbi BFXiBQ M

jXa KTHBM; .Bbi'B#mh®QM RTHBM; /Bbip Bbm?BEQM+QZBHBIv /Bbi B
Q7 HH TQbbB#H2 p HM2b Q7 P2 b KTH2 T'QTQ iBQM

1tT2+i2/ o HmR Q7

RX h?2 2tT2+i2/p HM2KQ7M Q¥H TQbbB#HRQP-HW2d[m H iQ i?2
TQTmH iBQM ,QTQ iBQM
E(p)=p

kX "2+ E(B)Z p-p Bb MmM#B b2biBK i@XQ7

jX1t KTH2 Ua2+iBQM dXRWrF0MQID i?2 1 A TQTmH iBQM- r?2°2
Bbi?2 T'QTQ iBQM Q7 i?2 TQTmH iBOQM Q7 K M ;2 b r?Q T “iB+E
KM :2K2Mii> BMBM; T Q; KX h?2mb- ipZ QtTi22i2/A bHKDRHBM ;
T Q#H2K Bb yXeyX

URR®M@&R WY Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

ai M/ */ .2pB iBQM Q7

RX h?2 bi M/ */ /2pB/PBEQM/®@TQM r?2i?2  i?2 TQTmH iBQM Bb }MBi:
r r

UV 6BMBi2 SQTmpH i%QﬂuZi, PP
n

:
U#V AM}IMBi2 SQTmH E&%ﬁ X

kX h?2 /Bz2 2M+2 #2ir22M i?2 2tT 2bbBQMb 7Q" i?2 }MBi2 TQTm
TQTmH iBOQM #R2QOKRIIBBAI?2 bBx2 Q7 i?2 }MBi2 TQTmH iBQM
+QKT "BbOQMi?2 b KTH2 bBx2X

iX mMH2 Q7 i?mK#,

UV B7i22TQTmH iBQM/Mb }0MBi2-rBE2,= " oI pin X
U#V B7i?22TQTmH iBQM®Bb pMBi2 iB23MBi2 TQTmH iBOM QM
7 +iQ°b?2QmH/ #2 mb2/X
U+V IMH2bb bT2+B}+ HHvV MQi2/- i?°Qm;?2Qmi i?2 i2ti r2 rBHH
H iBOMbBx2BbH “:2BM 2H iBQMiQi?2b KTH2 bBx2 M/ i?
+Q  2+iBQM 7 ntiQi B2 bX v

9X g2 bi i2/i? i BM ;2M2° H i?2 i2 K bi M/ */ 2°°Q" "272°b iQ i?2 |
iBQM QT QBMi 2biBK i?mb- 7Q° T°'QTQ iBQMb r2 mb2 bi M/ */ 2°
T'QTQ'iIBQMiQ 212 MQi”2pB iBQX Q7

8X1t KTH2 Uh?2 1 A 2t KTHRN g®i?500=0:012 -r2 + M B;MQ" 2
i?2 }MBi2 TQTmH iBOM +Q "2+iBQM 7 +iQ  r?2M r2 +QKTmi2 i?2
T'QTQ iBQMX 6Q " i?2 bBKTH2 > M/QK b KTH2 Q7 jy K M ;2°b- i~
i?22 T'"QTQ'iBQM bbQ+B i2/ rBi? bBKTH2 ° M/QK b KTH2b Q7 jy !
r p(1 p)_r 0:6(1 0:6)
n 30

=0:0894

p=

6Q K Q7 i?2 a KTHBM; .Bbi B#miBQM Q7

RX 6Q° bBKTH2 M/QKDb KTH27 QK H ;XBRTmBMBRM+?2p Hn
" M/QKp B #M/B+ iBMMMRAR#2'Q7 2H2K2Mib BM i?2 b KTH2 rE
i?2 +?2 ° +i2°'BbiB+ Q7 BMi2 2biX

URR®M@&R % Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

kX "2+ mBR +QMbi Mi-i?2 TXQWBHBMBOVIQY bR QKB H T Q# #BHE
QX- r?B+? K2 Mbi? ii?2 b KTHBMp B i HEBIBQM D #@
#BHBiv /Bbi'B#miBQM M/ i? ii?2 T Q# #BHBIB ®22b+e2p Hm2
bi?2 T Q# #BHKHBIX Q7

jiX U*?2 Ti2 eV r2b?Qr2/i? i #BMQKB H /Bbi'B#miBQM + M #2 TT
K H/Bbi'B#miBQM r?2M2p2  i?2 b KTH2 bBx2Bb H “;22MQm;? i
URVp 5 M/ nl p 5 X

9X bbmKBM;:i?2b2 irQ +QM/BiBQMb "2 b iBb}2/- l?BMiQZ #BHBIv
b KTH2 T'QTQo#B@QM-- + M #2 TT QtBK i2/ #v MQ'K H /Bbi B#
M/ #2+ mh2 Bb +QMbi Mi-i?2 b KTHBM; §Bb# BM# ritB@® M2Q 7
TT QtBK i2/ #v MQ'K H /Bbi'B#miBQMX

8X h?2b KTHBM,; /Blpi+BMiPBQWM QTBK i2/#v MQ K H /Bbi B#miBC
2p2'np 5 M/ n(lep) 5 X

eX AM T +iB+ H TTHB+ iBQMb-r?2M M 2biBK i2 Q7 TQTmH iB
r2}M/i? ib KTH2 bBx2b "2 HKQpd 2HrQuii@?T2 KBi i?2 mb2 Q7
MQ K H TT QtBK iBQM 7Q  i?2 b KPKBM: /Bbi'B#miBQM Q7

dX1t KTH2 U6B:m 2 dX3V Uh?2 1 A 2t KTH2V _2+ HH i? i r2 FMQr
iBOM T'QTQ iBQM Q7 K M ;2 b r?Q T iB+BT i2pBME0X2 i° BMBM
qBi? bBKTH2 ° M/QK b KTH2 Q7 bBpc230§:60)2= 28p2 M/
n(l+p)=30(:40)=12 X h?mb-i?2 b KTHBM; /BbiM#2i5QMOF@
K i2/#v MQ'K H /Bbi'B#miBQMX

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

S +iB+ Ho Hm2 Q7 i?2 a KTHBM; .Bbi B#miBQM Q7

RX h?2r° +iB+ Hp Qm#2?2 b KTHBM; /Bhp BbniBBM+QWM #2 mb2/
iQ T'QpB/2 T Q# #BHBiv BM7Q /K iB QN #XIn2i2iM2?2 b KTH2
T QTQ iBQM M/i?2TQTmH iBQM T QTQ iBQMX

ZM2DIiBROMX X XXX XXXXXXXXXXXX XXKRKRKRKRKIBKXK M X X X |

*QMbB/2  i?21 AT Q#H2K-bmTTQb2i? ii?2 T2 ' bQMM2H /B 2+
T Q# #BHBivQ7 Q#i BAMBMBbprBiABQ YXy8 Q7 i?2 TQTmH iBQM T
Q71 AKM :2°br?Q T iB+BT i2/ BMi?2 i  BMBM: T°Q:> KX h?
T Q# #BHBiv Q7 Q#i BMBM; b KTH2 rBp#2ir 2QTVHEXB & TNY iB Q|
yXe8\ *QMbB/2  in©30 bNh=100 mbBM; MQ K H TT QtBK iBQMX

bQH,

URR®M@&R WY Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

URR®M@&R W Vv a2Ti2K#2  d- kyke



* 79 Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb
dXd S QT2'iB2b Q7 SQBMi 1biBK iQ' b

RX "27Q 2 mbBM; b KTH2 bi iBbiB+ b TQBMi 2biBK iQ - bi iE
r?22i?2° i?8 KTH2 bi iBb2EQMbi > i2b +2°i BM T°QT2 iB2b bbQ+B
.0Q/ TQBMi 2biBK iQ bX
kX q2/Bb+mbbi? 22T QT2 iB2b Q7 ; QM AR BM/i 2(b-BKMIQV b,
M/ +QMbBbiXM+v

jX :2M2° H MQi iBQM,

U Vv ,i?2 TQTmMH iBQM T ° K2i2 Q7 BMi2 2bi-
U#V” ,i?2b KTH2 bi iBbiB+ Q" TQEMi 2biBK iQ" Q7
IM#B b2/

RX A7 i?2 2tT2+i2/ p Hm2 Q7 i?2 b KTH2 bi iBbiB+ Bb 2[m H iQ i?:
#2BM; 2biBK i2/- i?2 b KTH2 bi iBbiBrh BbBb bR/ i iR MY
i72 TQTmH iBQM T * K2i2 X

kKXM#B b2/ 2biBK hQ2 b KTH2 b1 BBbiBmM#B b2/ 2biBK iQ Q7 i?2 1
mH iBOQM T ° RBZ2i2°
E(") = ;
r?2°R(") Bb i?2tT2+i2/ p HQRi?2 b KTH2 X iBbiB+

jX U6B;m 2 dXRyV i?2 + b2b Q7 mM#B b2/ M/ #B b2/ TQBMi 2biBK

UV h?2 mM#B b2/ 2biBK2i@' Qi?i22 b KTHBM: /BBb BEmH QM
iQi?72p HM2 Q7 i?22 TQTmH iBQM T ~ K2i2 X
U#V #B b2/ 2biBK iQ", i?2 K2 M Q7 i?2 b KTHBM: /Bbi B#miE
22 2 i? M i?2 p Hm2 Q7 i?2 TQTmH iBQM T * K2i2 X h?2
4B b Bb b?QrMX

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

9X q2 bi i2/ i?%Ejx)= M/ E(p)=p X "Qx2 Mlp 2 mM#B b2/
2biBK iQb Q7 i?2B  +Q "2bTQM/BM: TMMpXH iBQM T ° K2i2 b

8X Ai+ M #2 b?QENEHZ 12 -i?2b KTH2 ps’?’BMAN2 mM#B b2/ 2biB@
KiQ Q7 i?2TQTmH iBB«XM p "B M+2

eX h?2 "2 bQM 7Q@-mbBN?22 i7nNBM b KTH2 p "B M+2 U M/ i?2 b K-
bi M/ "/ /2pB iBQMV Bb iQ K F2 i?2 b KiiV#BphBbMBK2IiQI Q7
i?72TQTmH iBQMp "B M+2X

1{+B2M+v

RX bbmK2i? i bBKTH2 MVQKDKRWHERZ QM #2 mb2/ir@ T QpB/2
MM#B b2/ TOBMi 2QBK?20 K2 TQTmH iBQM T ~ K2i2 X AM i?Bt
r2 rQmH/ T°272° iQ mb2 i?2 TQBMi 2biBKHQ"  BBi®/i?22 Q"
#2+ mb2 Bi i2M/b iQ T'QpB/2 2biBK i2b +HQDb2  iQ i?2 TQTmH iB

kX h?2 TQBMi 2biBK iQ rBi?i?2bK HH2 bi M/ /2 201 Baple B{+@ 2
i? Mi?2 Qi?2 X

jX U6B;m 2 dXRRV i?2 b KTHBM; /Bbi'B#miBQMb 7 iMQ mM#B b2
N
X
2

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

UV h?2bi M/ */ 2, BD ®Zbb i? M i?2 bi Mhe/ 2°°Q° Q7

U#V o HM2D PZ ;2 {2  +? M@J #2BM; +HQb2 iQ i?i2T™M K2i2"
/IQ p HMAXQ7

U+VYBb "2H iBp2Hv KQ 2 2{2BWbi i?2M 272" "2/ TQBMi 2biBK iQ

*QMbBbiI2M+v

RX TQBMi2biBK QM bBWiBMi?2 p HM2b Q7 i?2 TQBMi 2biBK iQ i2
+QK2 +HQDb2 iQi?2TQTmH iBQM A THR2 85226QK2b ;2 "X

kX H :2b KTH2bBx2i2M/biQ T QpB/2 #2ii2  TOBMIRbIBK i2i-
b KTH2 bBx2X

iX h?22 bi M/ “/ 2x-Q°,@7/PA - Bb "2H i2/iQ i?2 b KTH2 bBx2 bm+"
H ;2 b KTH2 bBx2b T QpB/2 bKr2EHOM+HmM2DIPQ bxKEMH?2 K2 M
+OMbBbiI2MIBK iQ Q7 i?2 TQTmM iBQM K2 M

9X h?2b KTH2 Tp@BHQ #BRIMBbi2ZMIBK iQ Q7 i?2TQTmH iBQMT QT
p X

URR®M@&R WY Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

dX3 Pi?2  a KTHBM; Ji?Q/b

ai> iB}2/ _ M/QK a KTHBM;

RX U6B;m 2 dXRKV AM bi’ iB}2/ > M/QK b KTHBM;- i?2 2H2K2Mib
}'bi /BpB/2/ BMO@ Th+ HH2Wi i - bm+? i? i 2 +? 2H2K2Mi BM i?
TQTmH iBQM #2HQM;b iQ QM2 M/ QMHV QM2 M j D KmdBWT H 2
i F2M 7°QK 2 +? bi® imKX

kX h?2 # bBb 7Q  7Q KBM; i?2 bi i -bm+? b /2T "iK2Mi- HQ+ iBQ
M/ bQ QM- Bb /Bb22 2iBQWi?2 /2bB;M2 Q7 i?2 b KTH2X

jX >Qr2p2 -i?2 #2bi "2bmHib "2 Q#i BM2/Bi?2BMRi 22 2H2 K@ Kib
"2 bKm+? HBARTQbbB#H2X

9X 6QKmH b "2 p BH #H2 7Q  +QK#BMBM: i?2 "2bmHib 7Q  i?2 B
BMiQ QM2 2biBK i2 Q7 i?2 TQTmH iBQM T ° K2i2° Q7 BMi2 2biX

R KQ'2BM@/2Ti? i2 iK2Mi Bb T°QpB/2/ BM *? Ti2 kkX

URR®M@&R Y Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

*Hmbi2 a KTHBM;

RX U6B:m 2 dXRjV AM +Hmbi2 b KTHBM;- i?2 2H2K2Mib BM i?2 T
BMiQ b2T " i2 ;" QmThbimH B2

kX 1 +? 2H2K2Mi Q7 i?2 TQTmH iBQM #2HQM:b iQ QM2 M/ QMH\
" M/QKb KTH2 QHIRRI2BI i?2Mi F2MX HH 2H2K2Mib rBi?BM 2 +
+HmMbi2  7Q K i?2 b KTH2X

jX *Hmbi2" b KTHBM; i2M/b iQ T QpB/2 i?2 #2bi "2bmHib r?2M i?z
+Hmbi2 bM@ HBX?2

9X AM i?2 B/2 H + b2- 2 +? +Hmbi2 B HHZTb 2 b2 MRIBIRZ0 M
2MiB 2 TQTmH iBQMX h?2 p Hm2 Q7 +Hmbi2 b KTHBM; /2T2M.
2 +? +HmMbi2 " Bb Q7 i?2 2MiB 2 TQTmH iBQMX

8X A7 HH +HmBHRHBMIi?Bb "2; /-b KTHBM:; bK HH MmK#2 Q7 +
T QpB/2 ;QQ/ 2biBK i2b Q7 i?2 TQTmH iBQM T ~ K2i2 bX

eX PM2 Q7 i?2T'BK ‘v TTHB+ iBQMb Q7 +Hmbi2 b KTHBM:; Bb "2
"2 +Biv #HQQFMWQIi?2 r2HH@/2}M2/ "2 bX

avbi2K iB+ a KTHBM;
RX avbi2K iB+b KTHBM; Bb ivT2Q7 T ' Q# #BHBivb KTHBM; K2i?(
#2'b7°QK ;2  TQTmH iBD2H2+i2/ ++Q /BW/, R bi "iBM: TQBMi
#mirBi? }t2/- T2'BQ/B+ BMi2 ' p HX

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? Ti2d a KTHBM; M/ a KTHBM; .Bbi B#miBQMb

kX1t KTH2 A7 b KTH2 bBx2 Q7 8y Bb /2bB 2/ 7°QK TQTmH iBQN
K2Mib- r2 rBHH b KTH2 QM2 2H2K2Mi 7Q  2p2 v 8yyyf8y 4 Ryy 2|
H iBQMX

jX bvbi2zK iB+b KTH27Q i?Bb+ b2BMpQHp2b b2 H2RIB/M;H 2MPQK
7°QKi?2TQTmH iBQM HBbiX

9X Pi?2 b KTH2 2H2K2Mib 2 B/2MiB}2/ #v bi “iBM; rBi? i?2 } bib
i22M b2H2+iBO0H 202K 2Mi i? i 7TQHHQrb BM i?2 TQTmH iBQM HB

8X AM 2z2+i-i?2 b KTH2 Q7 8yBhOpB/\AMbB h22 i vi B2+ QIral\? 1?22
TQTmH iBQM M/ B/2MOBW @B K2M2 7i2  i?2 } bi > M/QKHvV b2H:
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Bb ° M/QK Q /2 EM;i?2 2H2K2MibX

*QMp2MB2M+2 a KTHBM;
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b2H2+iBM;: i?2 b KTH2X

dXN "B:.i M/ ai M/ "/ 1°Q b Q7 a KTHBM:
i"B#miBQMb
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/i
iBp2HvX

8X 6Q° M 2ti 2M2ZHX¥Y b KTH22 2K v#2 HBiiH2 TQi2MiB H7Q b KTH

LQMb KTHBM: 1°°Q°
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M/QK b KTHBM; "2 "27MOMEQXTHBMX 2 Q"
p "B2ivQ7 2 bQMbX
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MXYi+ & V

M/2°bQM&b ai iBbiB+b 7Q° "mbBM2bb 1+QMQKB+b UR!
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30Z™5@, $? be 80J5&<¢) + MXYi+ La"V5@30
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UV h?2b KTH2xK2 Bb TQBMi 2biBK iQ Q7 i?2 TQT®H iBQM K:

U#V h?2b KTH2 T Q@T@bBBQEU@BMIi 2biBK iQ Q7i?2TQTmH iBQM
p X

kX TQBMi 2biBK iQ  + MMQi #2 2tT2+i24iQ HAQRBI2272QT @
mH iBQM T ° K2EMi2M H 2biBib Q@7i2M +QKTmi2/ #v //BM; M/ br
i +iBM; p Hm2- + KH28WM?Q7 2:i@i?2 TQBMi 2biBK i2X

iX h?2:2M2° H7Q 'K Q7 M BMi2'p H 2biBK i2,

SQBMi 2biBK i2BM Q7 2 °Q"
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+mbiQK2'b BM Q /2 iQ H2 "MQ#Qmib TRMib?QTTBM; i ' BTX
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T 'QpB/2b TQBMi2biBK iR2QM KQmMi BIMR2MP?QTTBM; i'BT

7Q i?2 TQTmH iBQM Q7 HH GHQV/6b +mbiQK2 bX
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U?V "2+ mb2 N8W Q7 HH i?2 BMi2 g H92 @B/HbH ma Mi/ B\b B AL
TQTmH iBQM K2 M- rn2b WiRdW +QM}/2Mii? ii?2 BMi2 p H d3
iQ 38XNk BM+HmM/2b i?2 TQTH iBQM K2 M

dX g2b vi? ii?BbBMi2 p H? b#22M RBW#HHBM PZIMi+R F 222 H
p Hm2 yXN8 Bb 272 20M2/DM22 +Q2-{+R2iIM2 BMi2 p Hd3Xy3iQ
38XNKk Bb + HH2/+HQ2MN/&®W +2 B2 p H

3XAMi2 p H 1biBK i2 Q7 SQTmH iBRRrM M,

X Zpes (8:1)

r22°2We ) Bbi?2 +QM}/2M+2 +Q2{BBD2AD MM2 T QpB/BM; M
"2 Q2 BMi?2mTT2 i BHQ7i?2bi M/ "/ MQ 'K HT Q# #BHBiv /

NX *QKT "BM; i?2 "2bmHib 7Q  i?2 NyW- N8W- M/ NNW +QM}/2M+
Q/2°iQ ? p2 ?B:?2°/2:°22 Q7 +QM}/2M+2-i?2 K “;BM Q7 2°°Q"
Q7 i?2 +QM}/2M+2 BMi2}p H2KX bi #2

ZM2DIiBROMXX XXX XXXXXXXXXXXX XRKKKKRRBIKK M X X X |
*QMbi m+i 1?2 NyW- N8W M/ NNW +QM}/2M+2 BMi2'p Hb 7Q  i?2

bQH,

URR®M@&R W Vv a2Ti2K#2  d- kyke
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S +iB+ H /pB+2

RX A7 i?2TQTmH iBQM 7QHHQrb MQ 'K H/Bbi'B#miBQM-i?2 +QI
2tT 2bbBQM W3 X:R\KXBDb

kX A7 2tT 2bbBQM U3XRV I222HMO2/2M2" i2 N8W +QM}/2M+2 BMi
p Hb2t +iHv N8Q7 i?2 BMi2 p Hb ;2M2: QMir@MBTQTmH iBQM
K2 MX

iX A7 i?2 TQTmH iBQM /Q2b MQi 7QHHQr MQ'K H /Bbi'B#miBQ
T QpB/2/ #v 2tT 2bbBQM UBXRNBBHHANE i?Bb + b2- i?2 [m HBi
Q7i?2 TT QtBK iBQM /2T2M/BQIMB#Qri PBIQRI Q7 i?2 MITmH iBQN
i?72 b KTH2 bXx2

9X AMKQbi TTHB+ iBQMbn b3KTBB bRfMQZr?2M mbBM; 2tT 2bbE
U3XRV iQ /2p2HQT M BMi2' p H2biBK i2 Q7 TQTmH iBQM K2 M

8X A7i?2 TQTmH iBQM Bb MQi MQ K &HyZBbib B KB /BFH B b
bBx2bh bK HH b RM #2 2tT2+i2/iQ T'QpB/2 ;QQ/ TT QtBK i2 +(
BMi2 p HbX

eX gBi?oK HH2 b KTH2 2Bx2bbBQM U3XRV b?QmH/ QMHV #2 mb:
Hvbi #2HB2p2b- Q Bb rBHHBM; iQ bbmK2-i? i i?2 TQTmH iBQ
TT QtBK i2Hv MQ K H

3Xk SQTmH iBQM IMAWMQrM

RX gq?2M i?2 TQTmH iBQM bi MBB/nd IFBI (BQM Kmbi mb2 i?2
b K2 b KTHIR 2biBK i2 #Qi? M/ iQ Q#i BM M BMi2 p H 2b ¢
iBK i2 Q7 TQTmH iBQM K2 M

kX q?8Bb mb2/iQ 2biB¥X2i2 ":BM Q7 2  MYi?2BMi2 p H 2biBK i2
7Q° i?2 TQTmH iBQM K2 M "2 # b2/ QM T Q# #BHBiv /Bbi B#
t /Bbi'B#miBQM

URR®M@&R W Vv a2Ti2K#2  d- kyke
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iX Hi?Qm:? i?2 K i?2K iB+ H /2p2 HELIKRAMMIBQMBb # b2/ QM i?2
bmKTIiBQM RR® K H /Bbi B#QBIZR TQTmH iBQM r2 "2 b KTHBM;
"2b2 "+? b?Qrbti?PBibi?B#miBQM + M#2 bm++2bb7mHHV TTHB2/B
r?2°2i?2rQTmH iB@MB i2b bB;MB}+ MiHV 7°QK MQ K HX

9X h?2Bbi B#miBQM Bb 7 KBHv Q7 bBKBH ~ T Q# #BHBiv /Bbi B;
/IBbi' B#miBQM /2T2M/BM; QM T ~ KRZ2IZ2EMQM7 "R 2?2&XK U/7V

8X UBB;m 2 IX'BWLIKBZmMiBQM rBi? QM2 /2;°22 Q7 7°22tQK Bb mME
/Bbi"B#miBQM rBi? irQ /2;:°22b Q7 7°22/QK- rBi? i?°22 /2;°22b
QMX b i?2 MmMK#2" Q7 /2; 22BMQ:7 T RAPQKBzZ2 2M+2 #2ir22M

i?72 /Bbi'B#miBQM bM/Ni?2/ MO K/Bbi B#miBQM #2+QK2b bK HH?2
bK HH2 X

eX t /Bbi'B#miBQM rBi? KQ 2 /2;°22b Q7H2W22pQ K 245MB/H B/i b
KQ 2 +HQb2HV “2b2K#H2b/ A2 K/ Bbi B#miBQMX

dX U6B;m 2 3X8V h?2tKBbM BANPRQMPBo AM ;2M2° H- r2 rBHH mb
i?2 MQi iBQM iQ "2T 2b2Mp Hm2rBi? M "2 QF BMi?2
mTT2 | B}V iP2Bbi B#miBQMX

URR &R Vv

a2Ti2K#2" d- kyke
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3X Uh #H2 k- TT2M/Bt "V 1 +? "Qr BM i?2 i #H2 +Q/BRbB@M /b iQ
#mMiBQM rBi? i?2 /2;°22b Q7 7iR22iQKX2U2AXK XD i?72 /2;°22b
Q7 7°22/QK +QMiBMnig,d QTHM@ "2?B2~=1:96 X h?2 bi M/ */
MQ K H /Bbi'BgndiBQM+ M #2 7QmBN BWBIi22 22b Q7 7°22/QK
UH #2H2/ V Q7 {2Bbi ' B#miBQM i #H2X B6QRYKQ22iZ2M Q7
7°22/QK-i?2bi M/ zZipM@mKR A QpB/2b ;QQ/ TT QtBKMREM iQ i?

J ;BM Q71 "'Q M/i?2 AMi2 p H 1biBK i2

RX M BMi2p H2biBK i2 Q7 TQTmH MEQM KX M7,Q_i?2
n

URR &R Vv

a2Ti2K#2" d- kyke
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kX hQ +QKTmi2 M BMi2 p HEbiBKMENGrM + b2-i?22 b KTH2 bi M/

/2pB iB@M mb2/ iQ 2biBKI/i2 ) Bb "2TH +2/t#\BbiA2B#miBQM
p Hmg, X

iX h?2 K ;BM Q7 2°°Q  Bb iP2M_;Bp2M #v
n
9XAMi2'p H 1biBK i2 Q7 SQTmH i B\OAM D2\,

S
X tp FFH (8:2)

r?2°2Bbi?2b KTH2bi M/ “//2pB iBROM22QM}/2M+2 +Q2-{+B2Mi
Mt , Bb i@ Hm2 T QpB/BM;/2MBM2i?Q I TT2 itBBQ 7BA@iB QM
rBi? nel /2:°22b Q7 7°22/QKX

8X h?2 "2 bQM i?2 MmK#2 Q7 /2;°22b Q7 7 22/ QKmBEDEM Rti@/ rBi
T 2bbBQM k3 XHQ/MBH2 "Mb i?2smb2bQ® 2biBK i2 Q7 i?2 TQTmH iB
bi M/ *//2pB _iBQM

UV h?22tT 2bbBQM 7Q  i?2 b KTH2 bi M/ '/ /2pB iBQM Bb
Pn
n 1

U#V .2;°22b Q7 7°22/QK MhTR#PQ @?2B M /2 TTRRHRMI Q7 BM7Q K @
iBQM i? i ;Q BMiQ i?2 +QKTmix)BQM Q7

P
U+V h?2 TB2+2b Q7 BM7Q 'K iBQM BMpQ@Hp)2/ M b QRA@iBM;
HQrbx;ex;x,ex;, ;Xx,ex X

U/v LQi2 i.f'(xi-x):o 7Q° Mv /i b2iX

U2V h?mb- @QMHVQ7 i?2 ex p Hm2b "2 BM/2T2M/2Mic i? i Bb-
FMQrel Q7 i?2 p Hm2b- i?2 2K BMBM; p Hm2 + M #2 /2i2 KB
mbBM; i?2 +QM/BIiDB()QM<)i? P Hm2b Kmby #2

U7V h?mbl- Bbi?2MmK#2 Q7/2,°22b Q7 7‘22/PQ(r§<i-b<p?Q+B i2/rB

M/ 22M+2 i?22 MmK#2 Q7 /2: 22btQB i " B2XQikB DM BM2tT 2bbE
U3XkVX

URR®M@&R % Vv a2Ti2K#2  d- kyke
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ZM2DIiBROMX XXX XXXXXXXXXXX X XXKRKXKKRLIRKK M X X X |

Uh #H2 3XjV hQ BHHmbi  i2i?2 BMi2 p H 2bim K FBIQNM +Qb+22-/ m " 2
r2 rBHH +QMbB/2" bim/v /2bB;M2/ iQ 2biBK i2 i?2 K2 M + 2/Bi
TQTmH iBQM Q7 IXaX ?2Qmb h2=Q6l /bQXm b2 KGH2QJ7 QpB/2/ i?22 + 2.
+ /# H M+2b b?QrM BM h #H2 3XjX 6Q  i?Bb bBim iBQM- MQ T
TQTmH iBQM bi M/ “/BDpB BEQ¥MH2X h?mb-i?2 b KTH2 /i Kmbi
iQ 2biBK i2#Qi?i?2 TQTmH iBQMK2 M M/i?2TQTmH iBQM bi M
Tmi2 MBMi2 p H2biBK i2 Q7 i?2 TQTmH iBQM K2 M + 2/Bi + /

bQH,

*Q K T mx2,$9312-s = 4007 X

qBi? N8W +QM}/MHE269WR; 22b Q7 7 t&2d:QK1:995

M BMi2 p H2biBK i2 Q7 i?2 TQTmH iBQM K2 M + 2/Bi+ /# H M

4007
9312 1:9959?0=9312 955

h?2 K ":BM Q7 2°°Q  Bb ON88- M/ i?2 N8V@3tD965 /298352 BMi2 p H
i @312 + 955 = $10267X h?mb- r2 "2 N8W +QM}/2Mii? i i?2 K2 M + 2/
# HM+27Q i?2TQTmH iBQM Q7 HH ?Qmb2?QH/b Bb #2ir22M 0

URR®M@&R W Vv a2Ti2K#2  d- kyke
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S +iB+ H /pB+2

RX A7 i?2 TQTmH iBQM)7RH#HBDIBB#MiBQM- i?2 +QM}/2M+2 BMi2"
pPB/2/ #v 2tT 2bbBQ Mt U3 XKkW/BbM #2 mb2/M@Q'b KTH2 bBx2X

S
X tp %ﬁ (82)

kX A7i?2 TQTmH iBQM /Q2b MQi 7QHHQr MQ'K H/Bbi'B#miBQM-
pB/2/ #v 2tT ' 2bbBQM UIXK\OIBKHPZ?2 [m HBiv Q7 i?2 TT QtBK
iBQM /2T2M/b QM #82ii? B#MiBQM Q7 i?2 MITH2H KSTGH2 b Kx 2

UV AM KQbi TTHB+ iBQMb- nb 3 THRbbB22mQi72 r?2M mbBM;
2tT 2bbBQM U3XKV iQ /2p2HQT M BMi2 p H 2biBK i2 Q7 TQ

U#V A7 i?2 TQTmH iBQM ?Bb?HBW mi B QM+EIMi BIMBHB 2 " b
KQbibi iBbiB+B MbrQmH/ 2+QKK2M/BM+ @ybBMDP2 b KTH:

U+V A7 i?2 TQTmH iBQM Bb MQi MQ K ®iiH v?2HBb b \B¢kii2 B#mi Bb
b KTH2 bBx2b b IR HHMb#2 2tT2+i2/iQ T QpB/2 :QQ/ TT QtE
+QM}/2M+2 BMi2 p HbX

U/V qBiDHK HH2 b KTH2 2ETX2HDbBQM U3 XKV b?QmH/ QMHvV #2 |
M Hvb#2HB2p2® Bb rBHHBMmiK®Z i? ii?2 TQTmH iBQM /Bbi E
#miBQM Bb i H2 bi TT QtBK i2Hv MQ K HX

IbBM; aK HH a KTH?2

RX IbBM; ?BbiQ;  KQ7i?2b KTH2/i iQH2 "M #Qmii?2 /Bbi B#r
BbMQi Hr vb +QM+HmbBp2-#miBMK Mv+ b2bBiT QpB/2bi?2 Q
h?2 ?BbiQ: K- HQM; rBi? Dm/:K2Mi QM i?2 T i Q7 i?2 M Hvbi-
iQ /2+B/2r?2i?2 2tT 2bbBQM U3XKV + M #2 mb2/iQ /2p2HQT i?

ZM2DIiBROMX X XXX XXX XXXXXXXX X XXKRKRKRKREIEKK M X X X |

a+?22  AM/mbiB2b Bb +QMbB/2'BM; M2r +QKTmi2 @ bbBbi2/
i2M M+2 2KTHQV22b iQ /Q K +?BM2 2T B'bX AM Q /2" iQ 7mHH
i?2 /B 2+iQ° Q7 K Mm7 +im BM; “2[m2bi2/ M 2biBK i2 Q7 i?2 TC
"2[mB 2/ 7Q K BMi2M M+2 2KTHQV22b iQ +QKTH2i2 i?2 +QKTmi

URR®M@&R WY Vv a2Ti2K#2  d- kyke
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b KTH2 Q7 ky 2KTHQv22b Bb b2H2+i2/- rBi? 2 +? 2KTHQvV22 BM
i?72i BMBM; T'Q; KX .i QM i?2 i  BMBM; iBK2 BM/ vb 7Q i?2
b?QrM BM h #H2 3X9X

RX ?BbiQ:;  KQ7i?2b KTH2/ i Bbb?QrMBM 6B:m 2 3XeX q°?
i?2 /Bbi'B#miBQM Q7 i?2 TQTmH iBQM # b2/ QM i?Bb ?BbiQ;

kX qBi? N8W +QM}/2M+2-}M/i?2 BMi2 p H2biBK i2 7Q i?2 T
bQH,

RX h?2b KTH2/ i /QMQibmTTQ 'ii?2 +QM+HmMbBQM i? ii?2 /Bbi"
iBOM Bb MQ 'K H-v2ir2/QMQib22 Mv2pB/2M+2 Q7 bF2rM2bb Q
+QM+HmM/2 i? i MBMi2 p H 2biBKBRI ¥BR#MiBQM?TT2 ‘b ++2Ti ¢
7Q°i?2 b KTH2 Q7 ky 2KTHQV22bX

kX *QKTmi2 i?2 b KTH2 K2 M M/ b KTH2 bi M/ "/ /2pB iBQM b

1030 r ( )2 ' 889
— Xi _ — . — Xi  X)7 _ —-R.
X——n = ——=51,5/vb s= —n 1 = —1—6.84/Vb

URR®M@&R WY Vv a2Ti2K#2  d- kyke
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6Q"° NB8W +QM}/2M+#RBoBMi2083M-h?2 BMi2 p H 2biBK i2 Q7 1?2 TC
HiBQM K2 M Bb, 684
5156 2:093 pﬁ =515 32

h?2 N8W +QM}/2M+5BM3.2 =pi&B Blvb i%1:5+3:2=54:7 / vbX

amKK v Q7 AMi2 p H 1biBK iBQM S Q+2/m’2b
RX hrQ TT ' Q +?2biQ /2p2HQT M BMi2 p H 2biBK i2 Q7 TQTmH |

UV 6Q iEMQrM + b2- M/ i?2bi M/ / MQ K/Bbi"B#miBQM 2
mb2/ BM 2tT 2bbBQM U3XRV iQ +QKTmi2 i?2 K “:BM Q7 2°°Q
BMi2 p H 2biBK i2X

U#V 6Q  IMBMFMQIrM + bR-KPR2 bi M/ */ /2pB N/QIR2t
/Bbi"B#miBQM "2 mb2/ BM 2tT 2bbBQM U3XKkV iQ +QKTmi2 i
iQ /2p2HQT i?2 BMi2 p H 2biBK i2X

kX U6B:m 2 3XdV AM KQbi TTHB+ iBQMip- BbKTRRNbIRX? Q7
i?72 TQTmH iBQMQ@ k HQ® TT QtBK i2MQ K H/Bbi'B#miBQM- ? Q1
2p2°- bK HH2 b KTH2 bBx2b K v #oMAEMXIKMEQ bP?2b KTH2 bBx2
n 50 Bb 2+QKK2M/2/ B7 i?2 TQTmH iB&\ BRhiPB#BiBQM Bb
?2B;?Hv bF2R2/? bOmiHBX b

URR®M@&R W Vv a2Ti2K#2  d- kyke
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3X] .2i2 KBMBM; i?2 a KTH2 aBx?2

RX >QriQ +?QRQEKZH2 bBk2;22MQmM;?2iQT QpB/2 /2bB 2/ K ";BM (

kX 6Q° iFMQrM + b2-i?2BMi2'p H2biBK i2 Bb
X Z/zp—ﬁ;
h?2 [m MiBiye Bbi?2 K ;BM Q72 Q X

iX PM+2 r2 b2H2+i +QM}/2M+2 +Q2{+B@MPR /2i2°KBM2/X h?2M- B’
2?2 p2 p HmM2 7D+ M /2i2 °KBM2 i?2 b NPRZ2bBQZI " QpB/2 My
/2bB 2/ K “:BM Q7 2 Q" X

ZM2DIiBROMX X XXX XXXXXXXXXXX X XRKRKKKRLMRKK M X X X |

amTTQBD FMQrM- mbBM; i?2BMi2 ' p H2biBK i2Q7 TQTmH iBQI
+QM}/2M+2 H2PQRH2p2HQT i?2 7Q KmH mb2/iQ +QKTmi2 i?2 2[r
bBmX

bQH,

9Xa KTH2 aBx2 7Q° M AMi2 p H 1biBK i2 Q7 SQTmH iBQM J2 M

2 2
n= (Z’é)z . E Bbi?2/2bB 2/ K “:BM Q7(23) Q"
h?Bbb KTH2 bBx2 T°QpB/2bi?2 /2bB 2/ K “:BM Q7 2°°Q" ii?2 +2

8X Hi?2QmM;? mb2  T'272 2M+2 Kmbg W 2+-QQM bBVUZ22B-b i?2 KQbi 7 2
[mM2MiHvV +?Qb2Kp HIneB UV X

URR®M@&R W Vv a2Ti2K#2  d- kyke
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eX >Qr2p2 - 2p2MBO7TMMFMQrM-r2 + M mb2 2[m iBQM U3XjV T Qpt
T'2HBKBM 'vQ TH MMBM; p Hm2 7Q"

dX AM T  +iB+2- QM2 Q7 i?2 7TQHHQIBM; T°Q+2/m 2b + M #2 +?2Qb

UV Ib2i?22biBK i2Q7i?2TQTmH iBQM bi M/ "/ /2ipB 7BIQ MpBQ¥K
bi?2 TH MMBM; X Hm2 7Q"

U#V Ib2 TBHQIiI bim@Qvb2H2+T " 2HBKBM KTH2X h?2 b KTH2 bi M@
/| "1 /12pB iBQM 7 QK i?2 T'2HBKBM 'vb KTH2 + M#2 mb2/ bi
70Q°X

U+V 1bDm/;K2MQ 06#2bi m2bm® i?2p HOBQ72t KTH2-r2
KB;?1#2;BM #v 2biBKH BM;hi?M/ bK HH2bii p Hm2bBM i?2
TQTmH iBQMX h?2/Bz2 2M+2 #2ir22Mi?2H ";2bi M/ bK HH2
2biBK i2 Q7i%22 7Q i?2/ i X 6BM HHWNM-2iPRpB/2/ #v 9
Bb Q7i2M bm;;2bi2/ b "Qm;? TT QtBW/iBQRNp®@ 7 B2V
M/ i?mb M ++2Ti #H2 TH MKIBM; p Hm2 7Q°

ZM2DbIiBROMIX XXX XXXXXXXXXXX X XXKRKXKKRLMREK M X X X |

T 2pBQmb bim/v i? i BMp2biB; i2/i?2 +Qbi Q7 2MiBM; miQKC(
ai i2b7QmM/ K2 M+QbiQ7 TT QtBK i2Hv088T2 / v7Q "2MiBlI
#BH2X amTTQb2i? ii?2Q ; MBx iBQMi? i +QM/m+i2/i?Bb bim/y

M2rbim/vBM Q /2 iQ 2biBK i2i?2TQTmH iBQMK2 M/ BHv "2M
MiQKQ#BH2 BM i?2 IMBi2/ ai i2bX AM /2bB;MBM; i?2 M2r bim/v
bT2+B}2b i? ii?2 TQTmH iBQM K2 M/ BHv "2Mi H +Qbi #2 2biBK
2°°Q Q7 0k M/ N8W H2p2H Q7 +QM}/2M+2X h?2 T QD2+i /B 2-
K ;BM Q7 2E92Q M/ i?2 N8W H2p2H Q7 +QMj}éRME26BM/B+ i2Db
h?mb-r2 QMHv M22/ TH MMBM; p Hm2 7Q i?2 TQ®BnvH iBQM b
Q /2 iQ +QKTmi2 i?2 '2[mB 2/ b KTH2 bBx2X ii?Bb TQBMi- M
b KTH2 /i 7°QKi?2T 2pBQmbbim/v M/ 7QmM/i? ii?2b KTH2 Db
7Q i?2/ BHv "2Mi H +Qbir b ONXe8X

bQH,

URR®M@&R W Vv a2Ti2K#2  d- kyke
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IbBM; NXe8 bi?2TH MMBMN;,Q#HMBRM7Q"

_(zR)* % (1:967(9:657 _
n= Zr—= = 89:43

h?mb-i?2 b KTH2 bBx2 7Q" i?2 M2r bim/v M22/b iQ #2 i H2 bi 3NX9
"2Mi Hb BM Q /2  iQ b iBb7v i?2 T°QD2+i /B 2+iQ 6b 0k K :BM Q7 2
r?2°2 i?2 +QKTBD2MQi M BMi2;2 - r2 "QmM/ mT iQ i?2 M2ti BMi2;2"
i?72 "2+QKK2M/2/ b KTH2 bBx2 Bb Ny KB/bBx2 miQKQ#BH2 “2Mi Hb>»

3X9 SQTmH iBQM S ' QTQ iBQM
RX h?2 :2M2° H7Q K Q7 MBMi2' p H 2biBK i2p@Bb TQTmH iBQM T

p J ;BMQ72°Q

kX U*? Ti2> dV _2+ HH, i?2 b KTHBM; MB»2 BFM(BBGMK Q7 #v
MQ K HBbi'B#miBQM ra@M2p2M/ n(lsp) 5 X

jX U6B;m 2 3X3V bAQrE iR2TT QtBKQIBIPA b KTHBM; /Bbi'B#miBQ
PX h?2 K2 M Q7 i?2b KTHBMp/Blbi?R#TQBQAM QFQMT QTQ iBQM
M/ 22 bi M/ "/ 2pBb Q7

R
n

(8:4)

URR®M@&R W Vv a2Ti2K#2  d- kyke
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9X "2+ mb2i?2b KTHBM;p/BbIMR#KIBRWM/@Bi B#mi2/,B7r2+?QQb2
bi?2K :BM Q72 Q" BM MBMi2 p H2biBK i2Q7 TQTmH iBQ
i? i 100(1+ )W Q7 i?2 BMi2 p Hb ;2M2" i2/ rBHH +QMi BM i?2 i
T°QTQ iBQMX

8X "mi + MMQi #2 mb2/ /B 2+iHv BM i?2 +QKTmi iBQM Q7 i?2
#2+ mMbBHH MQi #22B\WQPMca2 2i vBM; iQ 2piBKbirB¥XbaBimi2/
7TQ@ M/i?2 K “;BM Q72 "Q 7Q° MBMi2'p H2biBK i2Q7 TQTmt
Bp2M #v r

J ;BM Q7 2 °Q,, p(ln P) (8:5)

eXAMi2 p H 1biBK i2 Q7 SQTmH iBQM S°QTQ iBQM
r
p(l p) .
8:6
. (8:6)
222 Bbi?2 +QM}/2M+2 +Q2{BB2®DP M2 T'QpB/BM; M "2 Q7
/2 BMi?2nTT2 i BV i?22 bi M/ "/ MQ K H /Bbi'B#miBQMX

P Zp

ZM2DIiBROMIX XXX XXXXXXXXXXX X XXKRKXKKRRBKK M X X X |

M iBQM Hbm p2v Q7 Nyy rQK2M :QH72 b r b +QM/m+i2/iQ H2 °
PB2r i?2B  i°2 iK2Mi i ;QH7 +Qm b2b BM i?2 IMBi2/ ai i2bX h?2
iNe Q7 i?2 rQK2M ;QH72 b r2°2b iBb}2/ rBi? i?2 p BH #BHBiv Q’
M/ BMi2 T 2ii?2 N8W +QM}/2M+2 BMi2'p H 2biBK i2 Q7 i?2 TQT

bQH,

AMi2 T 2i iBQM, h?2K “:BM Q72 °Q Bb Xyjk9 M/i?2N8W +QM}/
Q7 i?2 TQTmH iBQM T4036 @QU4BZAXI BoBM; T2 +2Mi ;2b- i?2 bm p:
“2bmHib 2M #H2 mb iQ bi i2 rBi? N8W +QM}/2M+2 i? i #2ir22M 9y
HH rQK2M :QH72b "2 b iBb}2/rBi? i?2 p BH #BHBiv Q7 i22 iBk
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212" KBMBM; i?2 a KTH2 aBx?2

RX >Qr H “:2 h?RTH2 bBX2QmH/ #2 iQ Q#i BM M 2biBK i2 Q7 TQ°
T'QTQ'iBQM i bT2+B}2/ H2p2H Q7 T 2+BbBQMX

kX GRi2MQi2 i?2 /2bB 2/ K “:BM Q72 °Q",

r
pl p)
n

E= 2z,

iX aQHpPBM; i?Bb 2[M QB@WRBQ7Q KmH 7Q  i?2 b KTH2 bBx2 i? ir
K :BM Q7 2 "E,Q7 bBx2

(z 2)?p(1 P
EZ

n=

9X g2 + MMQi mb2 i?Bb 7Q KmH iQ +QKTmi2 i?2 b KTH2 bBx2 i?
bB 2/ K ;BM Q7 2 °Qp #2BHHMQi #2 FMQrM mMiBH 7i2" r2 b2
b KTHZX

8X q? i r2 M22/ Bb TH MMBW/2MBMI FQV i? i + M #2 mb2/iQ
K F2i?2 +QKTmi iBQMX
eXa KTH2 aBx2 7Q° M AMi2 p H 1biBK i2 Q7 SQTmH iBQM S QTC

(zr)P@ p)
E2

dX AM T +iB+2-i?22 T MMBIN ;+P B22M #v QM2 Q7 i?2 7TQHHQIBM:

UV Ib2i?2b KTH2 T QTQTBXQM@ndKb QTH?22 b K2 Q" bBKBH °
mMBib X

U#V Ib2 TBHQIi bim@Qub2H2+i T 2HBKBM 'vb KTH2X h?2 b KTH?2
7 QK i?Bb b KTH2 + M #2 mb2/ biPXTH MMBM; p Hm2-

U+V 1bDm/:K2MQ  6#2bi m2bm@ i?2 p HX2 Q7
U/V A7TMQM2Q7i?2T 2+2/BM; Hi2 M iBp2b TFHBZb- ®Mb2 TH
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ZM2DIiBROMX XXX XXXXXXXXXXXX XXKRKXKKRLMRBKK M X X X |

*QMbB/2  i?2 bm p2v Q7 rQK2M ;QH72'b M/ bbmK2 i? i i?2 +Qt
BM +QM/m+iBM; M2rbm 'p2viQ 2biBK i2i?2 +m "2Mi T'QTQ iBC
rQK2M ;QH72 b r?Q "2b iBb}2/rBi?i?2 p BH #BHBiv Q7 i22 iBK
i?72 b KTH2 #2 B7 i?2 bm p2v /B 2+iQ  r Mib iQ 2biBK i2 i?2 TQT
rBi? K ;BM Q7®025Qi QgW +QM}/2M+2\ IbBM; i?2 T 2pBQmb bm"
Q=044 b i?2 TH MMBMXp Hm?2

bQH,

3X h?2 7Qm’i? Hi2 M iBp2 bm;;2bi2/ 7Q" b2H2=GBM; BEH MMBM;
7°2[m2MiHvV mb2/ r?2M MQ Qi?2  BM7Q K iBQM Bb p BH #H2X

NX h?2 MmK2' iQ Q7 2[m iBQM U3XdV b?Qrb i®PTiG?Bi@TH2 bBx2
i?72[m MiBi@ep) X H ;2" p Hm2 7Q iP@{m) MBBIi¥ 2bmHi BM
H ;2" b KTH2 bBx2X

RyX Uh #H2 3X8VBM + b2 Q7 MvmM+2'i BMiv #Qmi M TT QT B i:
i? i p=050 rBHH T QpB/2 i?2bi b KTH2 BBRQKK2M/ iBQMX AM
222+i-r2 TH W BR #v "2+QKK2M/BM; i?2 H “;2bi M2+2bb v b KTH
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RRX A7i?2b KTH2 T'QTQ iBQMim Mb QmiiQ #2 /Bz2 2Mi 7 QK i?2
K ;BM Q7 2 °Q pEKHHHR? M MiB+BT i2/X h?mb0BM n2bBM;
;m > Mi22i? ii?2 b KTH2 bBm2 +BHWQ#Q#i BM i?2 /2bB 2/ K “;BM
Q7 2 °Q X

RkX AM i?2 bm p2v Q7 rQK2M ;QH72 b 2t KTEH250 r Dl HWMPBIVE; p Hm 2
T ' QpB/2/i?2 b KTH2 bBx2

(zp)’P@ p) _ (1:96§(0:50)(1  0:50) _

n= 15366
E? (0:025%
h?mb- bHB;?iHv H ;2" b REHZ2 mB&2MQQH72 b rQmH/ #2 "2+Q|
K2M/2/X
3X8 "B:;.i M/ *QM}/2M+2 AMi2 p Hb

RX h?2QM}/2M+2 BMi22pT@52  7mH iQQHb 7Q° K FBM; BM72 2M+2
mH iBQM T > K2i2 bX

kX g2 MQr +QMbB/2" i?2 ° KBA4B: iBIQMbMQ7QM}/2M+2b BMi2 p Hb
K2 Mb M/ T°QTQ'iBQMbX
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"B:.i M/i?2 S'2+BbBQM Q7 *QM}/2M+2 AMi2 p Hb

RX h?2 +QM}/2M+2 BMi2 p Hb 7Q" i A2/ TTQQTTmHH i EBADNU W Q/MBQ " iBQ M
+QK2 KQM ""Qr bi?2b KTH2bBBx22 e h?2°27Q 2-i?2 TQi2MiB
b KTHBM: 2 " HPQ /2+ 2 b2b b i?2b KTH2 bBx2 BM+ 2 b2bX

kX1t KTH2 *QMbB/2" i?2 QMHBM2 M2rb b2 'pB+2 S2MMBM;iQM. I
S'QbT2+iBp2 /p2'iBb2'b "2 rBHHBM;iQTv T 2KBmK iQ /p2°i
?2 p2HQM; pBbBiiBK2b-bQ i?2 iBK2 +mbiQK2'bbT2M//m BM; i?:
bBi2? b bm#bi MiB HBKT +iQM S.hdb /p2'iBbBM; "2p2Mm2bX
:2K2Mir Mib iQ /2p2HQT N8W +QM}/2M+2 BMi2 p H 2biBK i2 Q
Q7 iBK2 +mbiQK2'b bT2M/ /m BM; i?2B  pBbBibiQ S.hob r2#bBi:

jX Uh #H2 3XeV b?Qrb ?2Qri?2 K “:BM Q7 2°°Q  ii?2 N8W +QM}/2N
i?72 b KTH2 bBx2 BMs=2002b r?2M

9X Uh #H2 3XdV amTTQb2 S.hrQmH/ HBF2 iQ /2p2HQT N8W +QM
Q7i?2T QTQ iBQM Q7 Bib r2#bBi2 pBbBiQ bi? i +HB+F QM M /
K :BMQ72°Q 7Q° N8W +QM}/2M+2 BMi2 p H 2biBK i2 Q7 i?2
/2+°2 b2b bi?2b KTH2 bBx2 BM+"2 b2b r?2M=081X KTH2 T QTQ
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8X g2 b22 BM h #H2b 3Xe M/ 3Xdi? i i ;Bp2M +QM}/2M+2 H2p2H
/12+°2 b2 bi?2b KTH2 bBx2b BM+ 2 b2X

UV A7i?2b KTH2 K2 MiBK2 bT2Mi #v +mbiQK2 br?2M i?2v pBlI
39XR b2+QM/b-i?2 N8W +QM}/2M+2 BMi2 ' p H2biBK i2Q7i?2
bT2Mi #v +mbiQK2 b r?2M i?2v pBbBi S.héb r2#bBi2 /2+ 2 b2
N3X9ydR9O9V 7Q° nb=KIOHQ @BjXNdey9- 39XkkjNeV 7Q° b KT
n=100;000iQ U39XyN3de- 39XRYRKNNETDOCOBGROOH 2 Q7

U#V aBKBH "Hv- B7 i?2 b KTH2 T'QTQ iBQM Q7 Bib r2#bBi2 pE
/ B@51- i?2 N8W +QM}/2M+2 BMi2'p H 2biBK i2 Q7 i?2 TQTmkhH
Q7 Bib r2#bBi2 pBbBiQ b r?2Q +HB+F2/ QM M //2+ 2 b2b 7°C
7Q° b KTH21Q7Q UyX8yeNy- yX8RjRyVn7Q100;00KITH2 Q7
UyX8yNNd- yX8RyyjV AQ1;000 60T B 7

eX AM #Qi? BMbi M+2b- b i?2 b KTH2 bBk2 #24QXEb 2BIM2&2H v
2 Q" #2+QK2b 2tiBRKR2HW/ i?2 "2bmHIBM: +QM}/2M+2 BMi2 p H

2ti " 2K2Hw ""QrX

AKTHB+ iBQMb Q7 "B; . i 7Q  *QM}/2M+2 AMi2 p Hb

RX1t KTH2 G biv2 "i?2K2 MiBK2bT2Mi#v HHpBbBIiQ biQ S2MME
rb39b2+QM/bX amTTQb2 i? i S.hr MibiQ bb2bb r?2i?2 i?2 T
iBK2 ? b +? M;2/ bBM+2 H biv2 "X S.h MQr +QHG0DB0b M2r b K
pBbBiQ b iQ Bibr2#bBi2 M/ + H+mH i2bi?2 b KTH2 K2 MiBK2 b
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iQi?72 S.h r2#bBi +@4#12b2+QM/bX h?2 2biBK i2/ TQTmH iBQM ¢k
/12pB iBMBb2+QM/b-bQ i?2 bi M/S‘X/:Zs\/p(ﬁ‘:B:DZOOO X

kX 6m i?2 KQ 2-i?2b KTH2Bb bm{+B2MiHVH ;2iQ 2Mbm 2i? ii?
Q7i?2b KTH2 K2 M rBHH #2 MQ K HHv /Bbi'B#mi2/X h?mb-i?2 N
2biBK i2 Q7 i?2 TQTmH iBQM K2 M Bb

X t S =84:1 0:03925 = (840608084:13920)

iX g? i+QmH/S.h +QM+HmM/2 7°QK i?2b2 "2bmHib\ h?2 2 2i?2 221
S.héb b KTH2 K2 M Q7 39XR b2+QM/b /Bz2 b 7°QK H biv2 “6b T
b2+QM/b,lURVHBM:; 2- UKMWQMb KTHBM=Q WQjVi?2 TQTmH iBQM
K2 M? b+? M:2/bBM+2 H biv2 "X

UV h?2 N8W +QM}/2M+2 BMi2 p H2biBK i2 Q7 i?2 TQTmH iBQN
i?72 p Hm2 7Q° i?2 K2 M iBK2 bT2Mi #v HH pBbBiQ'biQ i?2 S
V2 U39 b2+QM/bV-bm:;2biBM:i? ii?2 /Bz2 2M+2 #2ir22M S
7Q°i?2 M2rb KTH2 U39XR b2+QM/bV M/i?2 K2 M 7 QK H bi\
MQi HBF2HV iQ #2 2t+HmbBp2 v K FIQBD2PMIM+2 Q7

U#V LQMb KTHBM: 2 Q' Bb TQbbB#H2 2tTH M iBQM M/ b?Qm
“2bmHib Q7 bi iBbiB+ HBMZBh2NHBHB2WIDKZL KTHBM: 2°°Q°
Bb BMiQ/m+2/ BMiQ i?2b KTH2 / i X

U+V A7 S.h /2i2°KBM2b i? i Bi BMi'Q/m+2/ HBiiH2 Q" MQ MQME
b KTH2 /i -i?2 QMHvV "2K BMBM; TH mbB#H2 2tTH M iBQM 7
K ;MBim/2 Bbi? ii?2 TQTmH bBQMVK2bBM+2 H biv2 "X

BX A7 S.h +QM+HmM/2b i? ii?2 b KTH2? b T°QpB/2/ "2HB #F
TQTmH iBQM K2 M? b +? M;2/ bBM+2 H biv2 -K M ;2K2N\
bB/2 i?2 TQi2MiB HBKT +i Q7 i?2 /Bz2 2M+2 #2ir22M i?2
i?72 K2 M 7°QK H biv2 X

BBX A7 yXRb2+QM//Bz2 2M+2BM i?2iBK2 bT2Mi #v pBbBi
hBK2bX+QK? b +QMb2[m2MiB H2z2+iQMr? iS.h+ M +?
BM; QM Bib bBi2- i?Bb "2bmHiiBQmH#RbE2M 2bb BKTHB+ iB
7Q° S.hX
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BBBX Pi?2 rBb2- i?2VRQK VvV #B+ H bB: M} i?RIyXR b2+QM/
/Bz2 2M+2 BM i?2 iBK2 bT2Mi #v pBbBiQ b iQ S2MMBM;iQ

9X *QM}/2M+2 BMi2 p Hb "2 2ti 2K2HvVv mb27mH- #mi b rBi? Myv
i?72v "2 QMHv 2z2+iBpQT22Mv TKXHB2/

8X "2+ mb2 BMi2 ' p H2biBK i2b #2+QK2BM+'2 bBM;Hv T 2+Bb2 b
2ti"2K2HY ":2 b KTH2b rBHH vB2H/M2pi+ BK2HB K i2b X

eX >Qr2p2 - MQ BMi2' p H2biBK i2- MQ K ii2  ?2Qr T 2+Bb2- rBHH
“ K2i2  #2BM; 2biBK i2/ mMH2bb i?2 v ' RDPHR7BM O iBPRBE W : 2°°Q
h?2°27Q°2-r?2M mbBM:; BMi2 p H 2biBK iBQM- Bi Bb Hr vb BKT
bB/2  r?2i?2 M/QK b KTQZ i?2 TQTmH iBQM Q7 BMi2 2bi ? b #2.

Y 1s1_*Aala

$
3XRj- 3-N
3Xk Rj- Re- R3- ky
3Xj, k9- k8- kN
3X9 jR-Jj-jd-jN- 9]
3X8 9d
alS , 8y- 8R-89-8e- ek
& %
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*? TiZN >vTQi?2bBb h2bib S ;2 Rf99

MXYi+ & V

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

2 TiN >vTQi?2b!Sb h2bib

fizZ™6)ez'nA, s kj9G0J] k8yRY]j
30Z™5@, $? be 80JB&<E) + MXYi+ La"V5@30
5@+ M™JRiiTh,ff2KrmXB/pXir

LaM , + VF, )OH#O |

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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? TiZN >vTQi?2bBb h2bib S ;2 kf99

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

URR®M@&R W Vv a2Ti2K#2  d- kyke



+2 Ti2N svTQi?2b68b h2bib S :2jf99

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

URR®M@&R % Vv a2Ti2K#2 d- kyke



*? TiZN >vTQi?2bBb h2bib S ;29199

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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*7? TiZN >vTQi?2bBb h2bib

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

URR &R Vv

a2Ti2K#2" d- kyke



*7? TiZN >vTQi?2bBb h2bib

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

URR &R Vv

a2Ti2K#2" d- kyke



*? TiZN >vTQi?2bBb h2bib S ;2 df99

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

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 iBp2HavTQi22bBb-/B+ i2b i? i i?2 "2b2 “+22 b
HQQFBMb7IQTH2 2pB/2M+2 iQiBhFQM4HMbBBQM i? i i?2 TQTr
iBQM K2 MKBH2b T2 ; HHQM rBi? i?2 M2r7m 3B BNMDR+iBQM I
k9 X

U+WT2 A 2 "Q2D2+HBNM22M Bi Bb i*+®2 2bTQM/b iQ i?2 "2b2 “+?22

+H BKBIR ii?2 M2r bvbi2K BKT Qp2b i?2 KBH2@T2 @; HH
24V r?2MBM 7 +i?2M2r bvbi2KBb MQi Mv #2ii2 i? Mi?2 +m 2N\

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? 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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? 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 H?RHN6i MR MM +? + b2b-
QMHV irQ +QM+HmMbBQMI) MOTQEDBH#M2, 2D P¢i X

U/V Hi?Qm;? +QMi"QHHBM; 7Q° hvT2AA 2 M iBMRKENM?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 #HBHB2/M @2i?@M 2?7 2Q -

0 ++Hpp +QM+HmMbBQM + M #2 TT QT B i2X

URR®M@&R W Vv a2Ti2K#2  d- kyke



+2 Ti2N svTQi?2b68b h2bib S ;2 Ryf9!

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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*7? TiZN >vTQi?2bBb h2bib S ;2 RRf9

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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*7? TiZN >vTQi?2bBb h2bib S ;2 Rkf9!

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+@ M2bRoHi VB 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 @R ?vTQi?2bBx2/ RNHQYE;Q7Q DmbiB7v "2D2+iBM; i~
2vTQi?2bBbX

3X12bi ai iBbiB+ 7Q  >vTQi?2bBb h2bib #Qmi SQEMBrNBQM J2 M

2= Py

NX h?2 F2v [m2biBQM 7Q° HOOX HKBHK2ZEIBB2 i2bi b #BbiB +
#27Q°2 r2 +?2QQbRARI \ hrQ TT Q +?22bp@MWHmMIT Q +?
M/ i?2+ BiB+ Hp IR +?X

URR®M@&R W Vv a2Ti2K#2  d- kyke



+2 Ti2N svTQi?2b68b h2bib S ;2 Rjf99

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

URR®M@&R WY Vv a2Ti2K#2  d- kyke
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IbBM=2:92- =0:18- M =36-i?2p Hm2 Q7 i?2 izbi bi iBbiB+

X o_ 292 3 _

z= 0= Ty @ =
/" n 018/ 36

2:67

p@p HmP(z +267)=0:0038 X
UBB;m XNX8V+Q "2bTQAMH/bAEY M/ p@p HM@O38X

jX h7B®p HOMBAY BM/B+ i2b bK HH T Q#i#BMHBW QF KTH2 K2 M
QX¥=2:92U M/ i2bibi iBREBY Q7K HH2 r?2M b KTHBM; 7°QK T
H iBQM rBi3 X

URR®M@&R W Vv a2Ti2K#2  d- kyke



*7? TiZN >vTQi?2bBb h2bib S ;2 R8f9!

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

URR®M@&R % Vv a2Ti2K#2  d- kyke



*7? TiZN >vTQi?2bBb h2bib S ;2 Ref9!

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

U/V >2M+2-7Q i?2 >BHHIQT *Qz22 bimZv P22 BrQBIBG H2p 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 Wb X

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

_2DMpiB7z 7

URR®M@&R W Vv a2Ti2K#2  d- kyke



*7? TiZN >vTQi?2bBb h2bib S ;2 Rdf9!

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
25 Py

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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*7? TiZN >vTQi?2bBb h2bib S ;2 R3f9!

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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*7? TiZN >vTQi?2bBb h2bib

S ;2 RNf9

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

X = = — 17
a7~ Pgo

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

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

URR &R Vv

a2Ti2K#2" d- kyke



+2 Ti2N svTQi?2b68b h2bib S ;2 kyfoc

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

/'gﬁ 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

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

P@p HmM2(0:0630)=01260 X

URR®M@&R W Vv a2Ti2K#2  d- kyke



*7? TiZN >vTQi?2bBb h2bib S ;2 kRf9!

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 bHBrl2iBi+BEHQKM m22 i?2 T Q#@
#BHBivziBh H2bb i? M Q 2[r?® 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

kX h?2+ BiB+ Hp Hm2b 7Q " i?2i2bi b 98 biBW 722,:=1:96 X

URR®M@&R W Vv a2Ti2K#2  d- kyke



*7? TiZN >vTQi?2bBb h2bib S ;2 kkf9c¢

X h?2irQ@i BH2/ "2D2+iBQM mH2 Bb

_2DM4iBZ 196 Q  B7196

9X "2+ mb2 i?2 p Hm2 Q7 i?2 i2bi bi iBbiB+ 7Q=1783-Ji?P&@HB;?i bim
bi iBbiB+ H2pB/2M+2 rBHH MQi T2 KBimbiQ 2D2+ii?2 MmHH 7
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

kXai2Th Q7 >VvTQi?2bBb h2biBM;

ai2T RX .2p2HQT i?2 MmHH M/ Hi2HMHBp¥ 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 +?
ai2T 9X Ib2i?2p HM2 Q7 i?2 i2bibi iB@BHM2XQKTmMIi2 i?2

URR®M@&R WY Vv a2Ti2K#2  d- kyke



+2 Ti2N svTQi?2b68b h2bib S ;2 kjf99

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

URR®M@&R W Vv a2Ti2K#2 d- kyke



*? TiZN >vTQi?2bBb h2bib S ;2 k9fo¢

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 |

URR®M@&R WY Vv a2Ti2K#2  d- kyke



*? TiZN >vTQi?2bBb h2bib S ;2 k8f9¢

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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? TiZN >vTQi?2bBb h2bib S ;2 kef9¢

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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? TiZN >vTQi?2bBb h2bib S ;2 kdf9¢

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

URR®M@&R W Vv a2Ti2K#2 d- kyke



*? TiZN >vTQi?2bBb h2bib S ;2 k3f9¢

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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*7? TiZN >vTQi?2bBb h2bib S ;2 kNf9!

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

URR®M@&R Y Vv a2Ti2K#2  d- kyke



+2 Ti2N svTQi?2b68b h2bib S :2jyf99

kX h?2 TTHB+ #BHBivQ7i?2?2vTQi?2bBbi2biBM;: T Q+2/m 2b Q7
i?2 /Bbi'B#miBQM Q7 i?2#2BMrith KTH2/ 7 QK MTIP2bXx?2

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 iBQM 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 iBOQM T QMQ2BQM2 2 # b2/
#2ir22Mi?22b KTH2 TIQTQUIB@M?vT Qi?2bBx2/ TQTmH iBQM T Q
P 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

URR®M@&R WY Vv a2Ti2K#2  d- kyke



+2 Ti2N svTQi?2b68b h2bib S ;2 jRf9Q

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

URR®M@&R Y Vv a2Ti2K#2  d- kyke
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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 p _ 025 0:20 _ 0:05_

po(1 po) h 0:20(1 0:20) T 002
n © 400

zZ= g 2:50:

U2N?2DP@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

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

URR®M@&R W Vv a2Ti2K#2  d- kyke
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h?mb- i?2 "2D2+iBQM mH2 mbBM; i?2 + BiB+Hg P7/HmMm2 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 ?vTQiPAbBIBI@KIi T#QMD iBQM
BbbBKBH “iQi?2T Q+2/m 2mb2/iQ +QM/m+T Q2T IQ iiBADBXKI2 i

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

URR®M@&R W Vv a2Ti2K#2  d- kyke



+2 Ti2N svTQi?2b68b h2bib S :2j9f99

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

URR®M@&R W Vv a2Ti2K#2  d- kyke
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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

URR®M@&R W Vv a2Ti2K#2  d- kyke
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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

URR®M@&R W Vv a2Ti2K#2  d- kyke
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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

U7V IbBM; i?2 bi M/ °/ MQ K H/Bbi B#&wiBQM- r2 b22 i? i |
X _ 11671 112
5 12/° 36

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

U?V h?22°27Q°2-12 + 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 QMHv yXyyNR

UBV q2 + M "2T2 i i?2b2 + H+mH iBOQMRBERIiQOMRkyXHm2b Q7

zZ= 2:36

NX Uh #H2 NX8V r2 b?Qri?2 T Q# #BHBiv Q7 K FBM; hvT2 AA 2°°(
Q7 H2bb i? M RkyX LQIBNM>i2b2b iQr '/ Rky- i?2 T Q# #BHBiv Q
hvT2 AA 2 °Q BM+'2 b2b iQr '/ M mTT2 #QmI/+QZ PXBD8X >Q
iQp Hm2b 7 “i?2° #2HQr Rky-i?2 T°Q# #BHBiv Q7 K FBM; hvT2

a2Ti2K#2" d- kyke

URR &R VvV



+2 Ti2N svTQi?2b68b h2bib S :2j3f99

RyX q?2M i?2 i'm2 TQTmHHBQM K2 i) U7 ~ #2HMmHH ?2vTQi?2bBb
p Hm2 ©720- i?2 T Q# #BHBEIV?BbHQIA/i r2 rBHH K F2 hvT2 AA
2°°Q 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

UV LQiI2i? i1i?2TQr2 +m p22ti2M/bQ@2r7B2PHIFM®DB by QFX 2

URR®M@&R W Vv a2Ti2K#2  d- kyke
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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;

URR®M@&R W Vv a2Ti2K#2  d- kyke
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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?RMpBM ;i/BRi B#miE
rBi?= oX

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® iM2TRT D7 BH
Q7 i?2bi M/ */ MQ K H /Bbi ' B#nuiBi@BIM[d *QKJTHHDrBM:; 7Q KmH

c= 0 V4 —
P

URR®M@&R W Vv a2Ti2K#2  d- kyke
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dX UBB;m 2 NXRyV h?2 HQr2 T M2H Bb i®2 D2KITiR B MH i/B M " Bt B G
2vTQi?2bBb Bb i"m2 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/

URR®M@&R WY Vv a2Ti2K#2  d- kyke
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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

URR &R Vv

a2Ti2K#2" d- kyke
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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"°

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? TiZN >vTQi?2bBb h2bib S ;2 99f9¢

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

Y 1s1_*Aala

$
NXRK- j
NXke-d
NX} N- RR- R8- R3- kk
NX9 kj- k9- kd- jj
NX8j8-je-9j-99
NXdOQe- 8y- 8]
NX388- 8N
alS , eN-dN- 3j
& %

URR®M@&R W Vv a2Ti2K#2  d- kyke
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*? TiZR,yAM72‘2M+2 #QmiJ2 Mb M/ S QTQ iBQMD rBRfkkQ SQTm|

MXY1+ & 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

fiZ™6)ez' nA, s kj9GuJ] k8yRYyj
30Z™5@, $? be  &0J25&<¢) + MXYi+_LA"V5@30
5@+ M™JRiiThb,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"

URR®M@&R % Vv a2Ti2K#2  d- kyke



*? 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 , ,8K2 MQ7TQTmH iBQMKk UBX2X-i?2K2 M ;2 Q7 HH +
i i?72 bm#m # M biQ 2V

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? 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®@
HiBQMR M/ bBKTH2  M/@K b+KDBHQRKR7b 7°QK TQTmH iBQM Kk’

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

Nefy= X1 Xo (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

NX h?2 TQBMi XpsBK? il bi M/ */ 2°°Q  i? i /2b+pBH2bBRIQ2/
BMi?2b KTHBM: /Bbi'B#miBQM Q7 i?2 2biBK iQ X

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? 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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? 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

a2Ti2K#2" d- kyke

URR &R Vv



*? 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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? 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,

URR®M@&R WY Vv a2Ti2K#2  d- kyke



*? 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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? 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,

URR®M@&R Y Vv a2Ti2K#2  d- kyke



*? 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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? 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

URR®M@&R WY Vv a2Ti2K#2  d- kyke



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

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 "2 PmiTmiV

URR®M@&R WY Vv a2Ti2K#2  d- kyke



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

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
bBx2,+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,

(1 Dsi+(nz 1)s]
ng+n, 2

2 _
Sp =

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? 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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? 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

URR®M@&R W Vv a2Ti2K#2  d- kyke



*? 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

URR®M@&R W Vv a2Ti2K#2  d- kyke



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

bQH,

"2 BMITTZTplXEkI-y yXRy yXy8 yXyk8 yXyR yXyy8
t@o HmR2WPByXNky RX9de kXyR8 kX8dR jXje8 9Xyjk

URR®M@&R W Vv a2Ti2K#2  d- kyke



* 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

URR®M@&R % Vv a2Ti2K#2  d- kyke



*? 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)
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TABLE 1 Cumulative Probabilities for the standard Normal Distribution

(Continued )

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
.0 .5000  .5040  .5080 5120 .5160 .5199 .5239 .5279 .5319 .5359
1 .5398 .5438 .5478 5517 .5557 .5596 .5636 .5675 5714 5753
2 .5793 .5832 .5871 5910 .5948 .5987 .6026 .6064 .6103 .6141
3 .6179 .6217 .6255 .6293 .6331 .6368 .6406 .6443 .6480 .6517
A .6554 6591 .6628 .6664 .6700 .6736 6772 .6808 .6844 .6879
5 .6915 .6950 .6985 .7019 .7054 .7088 7123 7157 .7190 7224
.6 1257 7291 7324 7357 .7389 1422 7454 .7486 7517 7549
7 .7580 7611 7642 7673 7704 1734 7764 7794 7823 .7852
.8 .7881 .7910 .7939 7967 .7995 .8023 .8051 .8078 .8106 .8133
9 .8159 .8186 .8212 .8238 .8264 .8289 .8315 .8340 .8365 .8389
1.0 .8413 .8438 .8461 .8485 .8508 .8531 .8554 .8577 .8599 .8621
11 .8643 .8665 .8686 .8708 .8729 .8749 .8770 .8790 .8810 .8830
12 .8849 .8869 .8888 .8907 .8925 .8944 .8962 .8980 .8997 .9015
13 .9032 .9049 .9066 .9082 .9099 9115 9131 .9147 9162 9177
14 9192 .9207 .9222 .9236 .9251 .9265 .9279 .9292 .9306 .9319
15 .9332 .9345 .9357 .9370 .9382 .9394 .9406 .9418 .9429 .9441
1.6 .9452 .9463 9474 .9484 .9495 .9505 .9515 .9525 .9535 .9545
1.7 .9554 .9564 9573 .9582 .9591 .9599 .9608 .9616 .9625 .9633
18 .9641 .9649 .9656 .9664 9671 .9678 .9686 .9693 .9699 .9706
1.9 9713 9719 9726 9732 .9738 9744 .9750 .9756 9761 9767
2.0 9772 9778 .9783 .9788 .9793 .9798 .9803 .9808 .9812 .9817
2.1 .9821 .9826 .9830 .9834 .9838 .9842 .9846 .9850 .9854 .9857
2.2 .9861 .9864 .9868 .9871 .9875 .9878 .9881 .9884 .9887 .9890
2.3 .9893 9896  .9898 .9901 .9904 .9906 .9909 9911 .9913 .9916
24 9918  .9920  .9922 .9925 .9927 .9929 .9931 .9932 .9934 .9936
25 9938  .9940  .9941 .9943 .9945 .9946 .9948 .9949 19951 .9952
2.6 9953  .9955  .9956 .9957 .9959 .9960 .9961 .9962 .9963 .9964
2.7 9965  .9966  .9967 .9968 .9969 .9970 19971 .9972 .9973 .9974
2.8 .9974 9975  .9976 .9977 .9977 .9978 .9979 .9979 .9980 .9981
29 9981  .9982 .9982 .9983 .9984 .9984 .9985 .9985 .9986 .9986
3.0 .9987 .9987 .9987 .9988 .9988 .9989 .9989 .9989 .9990 .9990
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TABLE 1 Cumulative Probabilities for the standard Normal Distribution

(Continued )

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
.0 .5000 .5040 .5080 .5120 .5160 .5199 5239 .5279 .5319 .5359
1 .5398 .5438 .5478 5517 56557 .5596 .5636 .5675 5714 5753
2 .5793 .5832 .5871 .5910 .5948 .5987 .6026 .6064 .6103 .6141
.3 6179 .6217 .6255 .6293 .6331 .6368 .6406 .6443 .6480 .6517
A4 .6554 6591 .6628 .6664 .6700 .6736 6772 .6808 .6844 .6879
5 .6915 .6950 .6985 .7019 .7054 .7088 7123 7157 .7190 1224
.6 1257 7291 1324 71357 .7389 7422 7454 .7486 7517 7549
7 .7580 7611 7642 7673 7704 7734 7764 7794 7823 .7852
.8 .7881 .7910 7939 7967 7995 .8023 .8051 .8078 .8106 .8133
.9 .8159 .8186 .8212 .8238 .8264 .8289 .8315 .8340 .8365 .8389
1.0 .8413 .8438 .8461 .8485 .8508 .8531 .8554 .8577 .8599 .8621
11 .8643 .8665 .8686 .8708 .8729 .8749 .8770 .8790 .8810 .8830
12 .8849 .8869 .8888 .8907 .8925 .8944 .8962 .8980 .8997 .9015
13 .9032 .9049 .9066 .9082 .9099 9115 9131 .9147 .9162 9177
14 9192 .9207 9222 .9236 9251 .9265 9279 .9292 .9306 .9319
15 .9332 .9345 .9357 .9370 .9382 .9394 .9406 .9418 .9429 .9441
1.6 .9452 .9463 9474 .9484 .9495 .9505 .9515 .9525 .9535 .9545
1.7 .9554 .9564 9573 .9582 .9591 .9599 .9608 .9616 .9625 .9633
1.8 .9641 .9649 .9656 .9664 9671 .9678 .9686 .9693 .9699 .9706
1.9 9713 9719 9726 9732 .9738 9744 .9750 .9756 9761 9767
2.0 9772 9778 .9783 .9788 .9793 .9798 .9803 .9808 .9812 .9817
2.1 .9821 .9826 .9830 .9834 .9838 .9842 .9846 .9850 .9854 .9857
2.2 .9861 .9864 .9868 .9871 .9875 .9878 .9881 .9884 .9887 .9890
2.3 .9893 .9896 .9898 .9901 .9904 .9906 .9909 9911 9913 .9916
2.4 .9918 .9920 .9922 .9925 .9927 .9929 .9931 .9932 .9934 .9936
25 9938 9940  .9941 .9943 .9945 .9946 .9948 .9949 .9951 .9952
26 9953  .9955  .9956 .9957 .9959 .9960 .9961 .9962 .9963 .9964
2.7 9965  .9966  .9967 .9968 .9969 .9970 9971 .9972 .9973 .9974
2.8 9974 9975  .9976 .9977 .9977 .9978 .9979 .9979 .9980 .9981
29  .9981 .9982 .9982 .9983 .9984 .9984 .9985 .9985 .9986 .9986
3.0 .9987 .9987 .9987 .9988 .9988 .9989 .9989 .9989 .9990 .9990

GQr2 i BH T Q# #BHBIiVB@WIBQM:P(T t)=pX
of 39 39 39 39 38 38 38 3
t | @kXej8e @kXjdRe @RXARBRXej9WRXKkkdRy @R
p| yXyy8 yXyR yXyk8| yX¥Xy®8 yXyR yXyks8
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