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.D 400 1PN NMVLOY DI 3300 DY YNINN DY NODNIN IVANND DTNPN DY MPIN DPYN 4
APOYN PPYYN DX INSD N
95N PHINND NN INSN .2
JPNNNN PPYYN NN INSD )
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. 225 DMWY 100 ¥ DY 1Y 29NN MIXINIIVIN NN NINN .5
ITPSINDVNIND NN OIVNN DY POYN PPYYD D N
IMNOANNN DY NNNNN PNPWYN NN .a
1OV OIAPN OMINNN 20% - PXNINN )

220 -1 PHINKNINND T
1PNNNN 09PN DININN 5% -W PN INN .

J

DN DP1IIPANN 33%VY NN ,D7N 20 DY PN NMVLD DY NOXYNIN IVANNI PIAPIAL NPYN NM .6

D) 508.8 Dy NOwWY N9 DY
7 912P22 NPWN NI YNININ NN N
N9 NPNND DNN ,NPITAD DXNDWI TNPA M NN DY DIINPNN OXPI1IAPANN 5% .2

MPYTAY P1apa DONOW
NPTND YHPI0PNN NN INNY ,NPTYD DXRIN INNA JOPN NAN DY DXPIAPANN 1% .3

MYV 500 -1 NG DN DXPWINNN TPSNNY T . 71P9HIN A99NN PYoN Sv D»N TIN .7
YV 544 -1 MINS DN DXPWINNN 67% -W NT> 12 10D
TPYIN NN TN YN N N
PYIN NN TIN YV 1PN VO OIN A
TIYY 460 -0 NIND 7PN INIPN PYINY N0ON NN )

TPYIN N NN SV YN PR IND T
D .NPYRYN NPYTAY NTaYNRD NYWI INPA PN DONN TIN DY DIPYININ 1%

=]

1TV PYIN NNOYY YOOPNN DPNN TINR
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DN NN NNINT VLYY NV MNP YIDY DY NPININ NMNINND VDY 1oND .8

N2 9¥T2ND YT 1901 NPNDANIN

= = >

19112 M2IN YSIIND NNOONT IVNRIN
MNT 23 1 MNOANN DONIAN DX TTHN PN NN .2

APOYN PPYYR N
BYN3VA)al Bia

Dl D

1912 MOLPN JPNN NMVD NN IPND L)
1 .N
2 2
300

JYTOPRT

VDY MPT 40 DY YN DY TPVNIN ADANN INTIAYY YINY DTRD NPDYY I .9

NPT 55U PN
MYVN Y29 DYDY MINAY 1PN INTIAYD DTRN DY NYOIN TVNIY MIINoNn NN .N

1. 09: 00 NYWA INTIAYY YOND TN NI N0 08: 10 NYWA INTIAYD RY DTN .2

NNTIAYD INNOY D0
PIATY MIANDNN NI . DYV OYAY IVIDWN TN 7PN NTIAYD INYOI YOIV T DN )

MPT 50 -N NN 7P D100 NYOIN
MINAY NYYOIN YAT 7P NNX DY PITA ( NTIAY M NYIIN) VAW NDP0N NN T

MYUN YA NYIHY
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2000 S Y311 DY NPDNNI MDINND NPV PYA AR N1IAD PYWHIND IRND .10
DM TN MNADY NNIANDNN . AN PN 5IXIPNI 1INA .I9YT 300 DV 1PN MOV INT

.0.98976 20N YT T -5 Syn wTina NONIN
THV DI N
NN PN DML MNAY MPNN PY AN N2 DY OYTIND NIRINNY ADP0N NN .2

1T Syn
AN N2 DD HY OYTIND MINXXND 9977 100 POINY ¥ ,00I1M2 MYV NYNY 92N0N )
79077 1800-1 1910 AN N2 DY NOPWTIND INNNNY MIANDNN NN ,NINT NN .Pya

VDY MPT 3.5 DY NOMN DY NN IDONN PTIA ITIVNN INRIPN PV TN .11

DIV DOWVIOY DY PN

NPT 2.5 3 P27 PTI2 PN ONIPN DY DY TNIRY MIAN0NN NN N

PTI2 ITIVNN DY TIX DY NIYAT PAN NNVNINND .2

D TIN TN PIPY NANN DINND DXPY NN .1PTI2 DY 200 DINNH ONDN DM )
MpPT 3.5

MPT 4-nD DN PN PYTI ONN YATIW MIANDNN NN .DXPY 8 1TV NN Nywa .1
IND AN
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3 ANy
26.43% N
89.44% 2
39.44%

0.383 .7
100% .0

7MY
500 .N
100 2
0.3446 .
733 7
267 .0

9 Ny
0.1587 .N
0.0228 .2
0.8563 .
0.3975 .7

11 NV
0.1359 .N
0.675 .2
100
0.25 .7

1 nYNVY
89.25% .N
2.28% .a

0
50% .7

5 ANY
1192 N
80.8 .2
1126
87.4 .1

8 nYNY
3N

BY3)a)am Ral

10

10 YNV
1925 N
0.2266 .2
0.1587
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Q89 9P NINWN JY NIN¥NIINVIIV - 31 PI9

1YP9

YIPN MNYNI DN TN INYDD PN PN INYN DY NNDONN MO IVITY 28N DY 92110
VYN IPNRN HINWNN DY PSPND XINY UTN

(NVYPNA PINY) 2 NPT

NIAVNNN NNVANNN TIXPND NN XY . 1-D2 0 P2 AN IZONNN X : PN PN MNWN )IM

Y =¢X :INONNHOT OY P Y-5 X P2 9vpn 9wrd .Y mnwnn by
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102990

.1 -5 7vin noMn oy N°oYN 0NN PN Mmnwn WHrn 1

-W
Y =e 7 win mnwn ynn
Y DY N720800 NNOONNN NONPND NN NN N

. ©MVNIAN ONN YIAPI NTNPN NNVANND Y NN NNY .2

aRgn . R= X2 nns ammn win nmen X 1oy . X ~U(0,1) : wypm 2

R v1nn mnwnn v maaxn n»spna

5w moasn mspnow N .Y =IN(X) : nanwpn o s X ~exp(ld) -v v .3

—2e' 41
FY)=2-e7° . mxan nnonn oy mm Y

Y =1-2-¢” . xanwpnpmp s X ~exp(A=1) -vyr 4
Y YW nH20800 MNDANNN NMNPNO NN N8N N

Y 5v nnvannn Nx NN A

PN N DY MDANT NONPND NN XYM .2-D 1 P2 AN IZINND MNP OV MISPN TIN5

0<t <1 onmnmay Fy (1) = 6" —1 . nxan naosnn masannn m»spns mm .6

.0 VNI DY IIIY NN NN N

X Mnwnn S modasn NOSPNS NN XYM .2

X
ATNYONN NN NN Y 5 Moasn mospno nn xsn . Y =27 =1 )
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MNIND
11 NHNY

Y ~U(,D) a
12 NINY

1
0<R<1 f(R)=—=
<<wr~o()2\/§

14 NINY
Y ~U (—1, 1)
:5 NYNY

_2
1<y<8 qwno f(y) = % y 3

16 NYNVY

2 .N
Y ~U@©1) 2
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DONMVYN MIANDN NINPIND = 1293 Y1130 1T NINYN -32 P9

VP9
.DNINWN MW NITY NNDINN NN NOTHN 1T NNIDONN

THN YT NNANDN NMNPND MY NYD NN
Y X Nt OONWN MY DY NNDONN W 11OV 7PNPNNI

pirn)~P) R

.PPLDLOA NN NYIDII NN DANININ NWY TVDNDA WP TNION

NPPLDYOLLDA NN NN N2V 7NPDM 0.8 VN NYITII NP NN NAYY MIPDNY NN JD O
.0.9 90

0.75 1N DMN2NN MY NN NIAYY NION

.92y VITMVDNY DYONPN 1901 -X 7

DION) 195952 NPNIAN NN I2Y VITIVON DX TR TIVN NN YAPNN NOVPPTPIX MWD -Y 7
NN

.Y 1 X 5w namwnn mMHanonn NYNPNY NN N

: MOAMWNN NMIANDNN DD NX AWN)
p(x=0,y=0)=0.05
p(x=0,y=1)=0
p(x=1y=0)=0.15
p(x=1y=1)=0.05

p(x=2,y=0)=0

p(x=2,y=1)=0.75

v X 0 1 2
0 0.05 0.15 0
1 0 0.05 0.75

.1 XD NOMWNN MIANDNN NINPINNA NMIANDNN 29 DIFDY 19 INOY

;NP2 MIINDN NPXPN NX 52PN MTINYN NN MWD NN DI0) NYd
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X 0 1 2 R,
0 0.05 0.15 0 0.2
1 0 0.05 0.75 08
P, 0.05 0.2 0.75 1

: 0999 INYA DINYN

: N2 TN O»PNN DMIWAR Y -1 X D5 May OX 00N N2 0nwn »id Y1 X

Ip(x=k,y=1)=p(x=Kk)- p(y =)

.DMYN 0NN NTHOININ DNPPHN DN DINVNHNIY NNN DY 790N

: INTD ONT, Db

p(x=2,y=1)=0.75% p(x=2)- p(y=1)=0.75-0.8=0.6

DOINVNRNY TN 19INI 12N 1N NAINIWNN NIANDNN NNNPND TINA DIN ¥ DN HHID

.DYPNN K ONINMD OIN IRY .0MON
JINY PYT25 ¥ DON YNY2 DONWNNY ININ T PR NIV DIN PN DN TN
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: 02990

Y NIPNA .NXIY 03 DY MDD W N DN NNONA PRYS RIN . 01T 75 DY IMPY ©I2) DTN .1
INMIN . ADYT 25 DOV NN TOON DY NIPN) 9T 25 ITPNIN YR NIN PRYNI NN
3—NINY PNV KD NIPN D92 IR, IDYT 10010 PPV ¥II2 PNV POV VIONN DTN

9901 Y NN INMTPNIN INRYD OTRD MYIAY 90N NPNY X DX P .OPNYN
POV OTRIVY DXPNYNN

P9IV NOMWNN MIANDNN TO¥PN NN NI .N
10NN PRYOY DXPRWYNN 1901 NOMN N .2

9901 SY MNYN NN NOMINN DD, 9917 100 1NIVIAY IOTPNN NS DTN ON L)
PIYVYY DYPNVNN

;DY DOIPN DINVN NV SY NPV NAMWNN MIANDNN TPSPND YN .2

Y\X 0 1 2 P(Y)
2 0.08 0.12 0.4
3 0.1 0.05
4 0.45
P(X) 0.4 0.2

.192V2 MHIDNN NMIANDNN NN BHYN N
109N Y -y X oND A

. X=1-y T ON, Y=3-¥ MIIN0N NN NSH )

MY NN MIN SY INY 19010 NY .OMIY DD TH2 MD1INA YININ I PNUN Dy .3
NN OTING .1/10 NN DN 11PN DNDN ININIY MIANDNN .DIININ NYITYI DININ

Y—,n2"2n2 08101 79010 X— P> .M2N NP2 DYWY D8N NYAN INIPNI TN
.N952N2 DNNON DIIXINN 190N

30 X n»na Y mnwnn SY nnoannn 1N N

ANYos Kn X n»na 'Y mnwvnn S nnvonnmn nn .a

PR3 105819 3 NN MDINA DINNON DXININND 190N NONIN SN L)
NOMVYNN MHNINONN NOIPNO NN N T
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NYY DNTI NVYONIPRI DAYV 8,4 ,2 D190 DMIADINNI DINTI NVIZY DY 1D INN .4
DMWY PN DYTIN 1901010 Y—; D0MIWN AN JOPN 19001 - X TN .ANN

(X, Y) 5v nnoonnn NN 1avN X

18 YINOPNN 190NNV NDDN NN, 2 NI TNV YINMDINN 990D ON .2

EXTY =4) wen Y =4 3n»na X 9 mmimnn nndannn nX 1vn )

NN NMDIVIIND 72X DN PPN ININD GPIDY DI GID .92 39D NY WM .5
: WM MINNNN

VNN DY DO DA NAWN ¥ 60%-D
SIWMON DY OININD 9D NAYN W 50%-H
D3NN TN MNAYA NIYN ¥ 95%-H

JNAVN DN ¥ N AWIND TWN 21V DIDNDN 190N -X O

SNOPYTIR MNWN -Y 7
DOV PIDA PIVN AVIND W OX - -1
NN -0
Y X HW namunin mHanonmn NNXPN NN NN

ODIVN MNANDNN NYIPN NN IPDIN.A

TAN DA P2 PAYN Y YWY MIANDNN NN ,DO0¥19 P)22 PNIAVN N2 AWINDY N )
7251
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1NIND
:2 YNV :1 nYNVY
D»MbYn .a 2.4 .2

0.125 .3 0.575 NMwn 1.348 N5NINN .)

:5 NYNVY :4 NYNVY
0.75.) 0.5.2
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DNYN 123 ONNN -~ 9293 27913910 1T NINVN - 33 P9

Q
5
=

. DINWNN MY P NIRDHN DNPRNNN DTN NN PITAY NN
P =2 Y2100Y RO ONNNN OTPN YT HY

19-1 ya ooy Hapn Ny OXNND OTPN

YT DY INVID NIV DNNWNN P RINY VONIN MINDY WP DPPY IMIN 1IN -10XNND DTPN

y=ax+b: nnown

1DMNY MAPN TP A DY 12 NDN MINID TP DMPY IDIN (1 ONXNHD OTPN ) NIN »APN DNNN

(-1 ORPND DTPN )OOV A NIDOWN 1A NDN MINID WP DOPY IDIN XY YOW DRNN

NNPMP RD DN I1DIYA MOYD NV W NYD NNY TAR MNWNY HIDY IMIN OPON 22N DRNND
9955V ININ YPON DY DORNN IR VINN IPINA Y -H X IR NIYPHY INRDD NINON

Y -5 X NN nIvpny man»y nnon NH»p XY YAN NTID )0V WY WY NDIY TAN MINUHY
200NN PN

: ONDND OTPN IYVIN

COoV(X,
o= (X, y)

0,0,

: N OXNNN OTPN DV DNODN

:NAMWNN MWD
cov(x, y) = E[(x— 1, )(y — 11,)] = E(x- y) = E(x) - E(y)
: DAMWNN MNWN ¥ MNON

cov(X,Y)=cov(Y,X).1

cov(X, X) =Var(X).2
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: DINININMD YNV BINYN

NMYN NP NID 2TV ¥TI) DX DNYY DXNNN DTPNRY DINWN DN DXNINXIND YNDI DINYN
.DANNNY NN NANMWNN

PANDD INNN D22 PR DYDY DMINYN DN DXDNIND YND DNINYN

DNNVN TN, DMININD N2 D) DN 199 TWP D12 PRY DONVH DN DMON YNDA DHONYNH
.DMYN *NYa NI5NA DN DINPNIND dNYa

ONNNN DTPN HY NINIY NIYNNAVIVY NYIYN

D)2 WPN NHNXIY NN IV XY DNINWN MDY DY TINDD I8NV, 990D
VPN PP NN P NNV N9IDY NN

(NVSPNA PINY) : NPT

:OTIPN P92 MHXINY NNNTY NN

.NPPOLDVLLOA NN NYITI NN DNINN NV TVDNDI Y TNION

NPPVDOLOA NNN NX NIAYY N0 0.8 VN NYIDI N2NN NX NIAYD NDPONY PN 1D D
.0.9 90

0.75 17 ©MN2NMN NIV NN NAYY NN

72y VIMVDNY DONPN 19PN -X >
DON) 199952 11NN DX T2y LITIVDN OX TAN TIVN NN HAPHRN NOPTIN MHNWN -Y >

JINR
: DNRDNN OTPN DX VN

v X 0 1 2 R

0 0.05 0.15 0 0.2

1 0 0.75 0.8
0.05

Py 0.05 0.2 0.75 1
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0.75 [ 0.20 | 0.05 | P(x)

E(X)=Y xP(x)=4=0%0.05+1%0.2+2*0.75=17

V(X) =D (% —u)?P(x) = > X?P(x) — 4> =0°*0.05+1?*0.2+2?*0.75-1.7* =0.31 = o~

o, = NV (X) =+/0.31=0.557

y R,
0 0.2
]

0.8

E(y) :ZyiP(yi) =0+0.8=0.8
V() =2 (i —#4)*P(y)) = 2 y/P(¥;) — 1, =0+0.8-0.8" =016 = 5,”

o, =016 =0.4
E(xy)=0-0-0.05+0-1-0+1-0-0.15+1-1:0.05+2-0-0+2-1-0.75 =155

cov(x,y)=E(x-y)—E(X)-E(y)=1.55-1.7-0.8=0.19

cov(X, 0.19
o (xy) _

= =0.853
o,-o, 0557-04

DPRDTPR MTIPI 3 -2 IMN 191 010N VITIVONY ONP 92

1 7Y MNWNY 1NIANHY MITN MNP P2 ORNND OTPN 7P N
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102990

NI N TYIN DY) NIN ON 0.8 NIN NPPVDILLDA N TYIN NN N VITIVDY NN .1
ND /N NN 92V VITIVD ) 0.9 NPNY TIVIN NN NN N NDP0N DY 2 TYIND W)
DMIVYNND NN D TVIND NYPA WHN NIN /2 TY1Na DY) VITIVDM DTN (12D W)
0.7 NI TYIN NN N2V DY NDDN INY 0.2 DY ND>D2

L0ITIVDN W DIMON DNNAND 1900 NPNY X NN PTHN
.DNA DWW DMNN 90N NPNY Y DX TN
DPOIVN MNANDNN NS DRI NAMYNN MIINONN TXPND NN NI N

709910 dNY2 DN ONINVWNN ONN A
NVIYWN MNS2 HWII XINY MIAN0NN NN, THN JNDN INPD U1 VITIVONY N )

100NN
AIVWON KDY 920N POW IR MIAPN DPONIN XON Y-D X P2 OXNNDN ORD T
.Y 125 X 2 oxnnn 0TPNn IR HIVN .0

TDMINNN YNDA DN DINWNN DN )

MSONN XNYA OMAPNNN DINYN 190N NPNY X NN PTH) . DY VIOV Yyavn 0¥Oun .2
DIMINKRD MOVNN PXNYA DDIAPNNN DINYN 190N NPNY Y NN NMYNIN
MIANONN NVPIPNI NN Y 1 X HY NamMWNn mMHINoNN NYIPNI NN M .N
Drvn
109N ONYI DINYN 0N Y - X DN .2

10ININND DINWHRN ONN . Y-9 X P2 OXNNN DTPN N )
M5VNN SNYAY MIANDNN DN, TN XY P1T XY NNWNIN MYLNN SNWA OX .7

7 DINY NV INX NININND
YNVIAY MINANDNN N9, XY NNX DYA MINAY XYY MNINND MOVNN YNYIA DN .71
PTAN XY XY NIMYNRIN MOVNN

LDOND NYIDYA DY DNTI DYDY DM139N .3
: OININ OMONWNIN DN VTN

JVUNRIN RN ONTON 719010 =X
DIWN RN ONTON 19010 =Y
J9MYNND MHNINDNN NOIPNOI NN MY N

10ININD MND ONINYNN OND .2
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.DMNYS NN NP DOYVN .4
MNXXIND YNV PAN AN NOVNN =X O
S RSN RN JD2 MOVIN 'oN =Y
Y-1 X OW namwinn mNanonn m8pNg NX XN N
Y-1 X Ow ONNNPN DTN DX AYD A

X=2 -w n»na Y DY nnooninm NN INSD )

LYMN PN IRY MXNYN NPT ) VIDY NN 1900 TMPT.MPT 532 P11 .5
: DININ ONINWNN NN PTHI )22 TP PN ORIPRI MPT ONY NNID

N2V MWD NPT 1901 -X

INYTIV NPT ORD MPTD 19010 -Y
P9IVN MIINDNN NPIPNI NN NANMWYNRN MIINDNN TPXPNY NN NI .N
TDMNININD DHNWHN OND .2
1Y Pad X pa oxnnN OTPN Nn )
: DRI DTPN MO NN T
ANYTIV NPT MTTN 190N MWD MITN 1900 P31 .1
JNXTIV NPT ONRD MITY NP MPTN 19010 P12 .2
P90 1.5 N9 NYNWN XY NPT Y ,09PY 119N 2 NDIY NYNWN NPT YD N
INPNTN MITN 900 MNTIYV MPTH MDY P2 ONNND NN 0PV
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$ MNIND

: 1 nYNY
0.994 .)>
0.963. N

2 2 NINY

.0M>on .2

DYININY .0.5 : DNNNN DTPNI )
0.25 .7

0.5.n

13 NNV
OMNINN .2

1 4 NYNY
0.252 2

:5 NINY
oM Y- X .a

2
3 )
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NPINIT NP = 1919 11D 299NN NINVYNN - 34 PI9

%
5
-

: DINVYN DIFD TY MNYI NYNIN

E(X +Y)=E(X)+E(Y)
V(X +Y)=V(X)+V(Y)+2-COV (X,Y)

: DIINVYN YWIDN HY MNYI HINN

E(X —Y)=E(X)-E(Y)

V(X =Y)=V(X)+V(Y)-2-COV (X,Y)

$NINIY MNP

: DYINN DINWN MY SY IPINDY TPYPAMP NINY WTN MNUN DIINY
W =(aX +b)+(cY +d)

COV|[(aX +b),(cY +d)]|=a-c-COV (X,Y)

EW)=E((@X +b)+(cY +d))=aE(X)+b+cE(Y)+d
VW)=V ((@X +b)+(cY +d))=a’V (X)+cV (Y)+2-a-c-COV (X,Y)

(NVYPN2 PINI) : HPNT
: PN DMIPN DNONVN NY NIY
#y =80
o, =15
u, =70
o, =20
COv(X,Y) =200

.DMNYNN DO DY NIV NONINN NN N8N

Y -X 5w mimwin nominn NN X¥ND

W =2X +3Y nnwnn 5S¢ nonminn Nn) MmN NN NN
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1029990

: NN NANIVYNN NMIANDNN NIXPND NI .1
YW 1] 2] 3[P(Y)
2 0.1|0.3 0.6
3102 0.1
P(X)

.NIONN NMIIANDNN NN ODYN

Z

109N OINVWNN ONN

]

10ININN YNYI DINWNN ONA )
DAMWNN MNVN NN avn .7
.DMHNVNN DIDD YV NNV NOMNN IX AVN .N

.DOHNWNN YA DY NNV NYMNN NN avN )

VD OY 100 XN YMNON PHNA XN NONIN DM PHM YMND PONN N2 1NN .2
1PN P2 DXNHN OTPN .15 1PN NMVD DY 90 X15MN PHNA DNVNN NONIN .20 1PN
.0.8 NIN YNDMNIN YINY Y MNON
IN9MN PND YMNON JPNN P2 NIMYNN MNYN NN IAWN X
PYN2Y >MNON PON DMV DI DY NNV NYMNN NN YN .2
RPAPLIATY
I291 POND SNININ PONN P DINNN YIAN DY NMIWM NONINN NN YN .)
NN PON NIV NTIPI DI MY HPY MDD VONIN .DYOPW 2000 NIPNAN MDY . T
MoY S NN DN NOMND NN ONINON PONA NIANIY NTIPI DI N2Y DOPY MY

(219730 INNY MYYN) 1) NNAN

.Cov(X,Y) :navwn Var(X+2Y)=3 .Var(X-2Y)=2:ym .3

.DMYd N MNP OOVN 4
: DONIN DINVYNN NN PTN

.6 NN NYAPNNY DY 190N=X
5 NRNINN NYAPNNY DMIYIN 190N=Y

N MYXNNI NOMYNN DNIYVN DX IRV
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: MNIND

11 NINY

oMYnN .2

.DMNINNI )

-0.1.71

0.84: ANV ,4.4: NONMN.N

1.24 . nw -0.4 : 5NN D

12 NINY

240 .N

1105 : 7MY 190 : n5MN .2
145 : 7w 10 : 5NN L)
2785 : MY 1710 : nOoMnN .7

13 NNV
-0.125

4 NHNVY
—n
36
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HYNHTI MIYONNY NPINIT NYINIIIUND - 35 999

ki)
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