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i=1

n
AR )t ©0mIan

i=1

SINT

.Y ~Gamma(1,3)-y, X ~ Gamma(2,3)
172 NY 00N dXN52 DINWNN NYY NN 1D 1D

!X +Y S nndonnn nn

:DAIVN

X +Y ~Gamma(3,3)
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(n,4) :DMVNIAN DY NOIN MIVANT JYA 7PN N -7 YOO MYNIN TY

AN NNOONN DY OV NIPN NN NPIIYN NIDINN ,NUYND
.Gamma(1,4)=Erlang (L 1) = Exp(4) -¥ 02 TWIN

THIYN DNMVONNY NI NT OMION ONDA OMIPN ONINYN ON X1, Xy, ..., X, : DN

X =Y X;~erlang(n,4) :IR,1 <i<n 939 X; ~ exp(1)-V T2

i=1

N NDIN NNDANN DY 21PN MNYNI DY MDINN NMINPND

ANyn—1, -Ax
SO ==

N IDIN NNDANN DY 21PN NMNWN DY NIVXNN NNDANNN NONPN

n-1

F (t):l—zﬁ(lt)i e

i=0 '-

ST
PO DM 3DV ANPA PNONID HDANN MOV TP MMM 190N

722390 NY2P TY TPIIN NN YIID 1Y Y30 SV NNDINNN NN N
1TNIYN

22PNNY TY MPT 1.5-0 NN 112> TRN NN YXINY MIANONN NN .2
1IVN NN

:NAVN
PIYUN 19N NP TY MPTA N 1 X ~ Erlang(n=2,41=3) .X
A2

P(x<15)=F,(15)=1- Zil=o%'(3-1.5)i e =1—[é-4.5° e 4 % 45" e“ﬂ =0.9389
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4-p ANY

PN 192N NPXHPN DNYNN NDIXY MIANDNN NN .2
15-0 9N XD TN 2-1 NP

D7 9901 YW NOMNN NN .Y DM NYINN NTIY NN )
14-n MVP 172N NPXHPN DNYNN NI DNV M1AYI

TN NI NI 4 5Y NONIN DY N¥DIYN 09NN MYWA 1IN0 PN TN (3
9910 P PN Y Y92 . MO0 YAIX DPPNN PYINI .MINN MIND »N
99102 TN NAOMMN NN MPIINND NOIOY YN .PWINN NN NDOWN NNN
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1(N91) DYH NMIND

0NN INY 7PN MINDN NIIWN DY NN THIRY MIIANONN NN )
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-
s

NN NDMPN NDY NIIPNIY NMNIND 2T DXPIN M¥NOVINIINYN (6
£>1935 T(t)=(t-1)r(t-1) : NN NNINN

TIDOPN RO NOIPND TN PN DOV 1900 XIN n DRV I (7
£>1595 I(t)=(t-1)I(t-1) :MMNONI NN .T(n)=(n-1)!

. X ~Gamma(t,21)-v n (8
Y N NNIDANN DY MANN NMXPND NI NN

| —

E[X]== N
[X]=~
t
.Var(X)= = A
-1 i
Fy (1) =1-2_ —=-(At) e 20N 0OINNMMZONN Y NIILXNN NMIDINNN NIPNS- (9
izo I
/1k k-1,—Ax
X e
(x)= NUEE : N IDIN NNDANNN DY MDANN NIIPNIY NITT ININ
-2 ) t+1
NOYID NINON 29 WW) [ de " (A%) dx HMLPRD NN (10
0
t 079N MYsHNI
. A 70NI9N DY NN VANBY XIPHN MNWN NN X (11
Y 5w nomnn IRONYD k=12,..,Y = X"
3k+1e—3x Xk
e (x) = —r ' > 0 :X PN MNWYN DY MDINN NOIPNS NN (12

KPONINSD N
XOOW MY NOMNN DN VN A

b >0 9WND bX S MIYOnNN >N . X ~Gamma(t,1)-w NN (13
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.0.5768 .» .0.8009 .2 .0.9502 .8 (4

Px<): kT = Px<){, k ndpnn Ty yon T
0.5:7mw,1:n0mn (5
NN ONRY (6
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NN Nix2ann

YPH
: ININ MDANM NNPND Y2 NIN RN NNDONN AJ9NNY MIPN MNUN
X (1- x)b_1
— - 0<x<1
f(x)= B(a.,b)
0 else

.a>0,b>0 :9UND,b-) a IMN DIINNDY DMVNID NV NDN DT MNYN
: NI 9N DNIATHIN VRN NMXPNS” NNDNY NIXPNS NN B(a, b)

.B(a,b)=|x**(1- x)b_l dx

O L

:INT 2IND) ,b -1 a ©IVNIAN DY XN NNZAND AN X MNP DN
. X ~ Beta(a,b)

.N2N0N INMN NN NNDOND IDNNN MIPNN MINVNIN
2PN MNWN DRI NNNY MIIANOND DXONMNN NNIN ,INDD

OONT

D>TTINNN N2V MIPPNIAL DNON THVIND IWIANOY DXNIIND MYV NX X-1 )10)
DTNV MY

. X ~Beta(2,1)-v no)

!

X OU MMANN NONPND NX NI .N
X OW NI208NDN NNDONNN NNSPNI NN NI .2

1PN N ONON THVIND 1IN DINITRD 1YW NDPDN NX VN )
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a+b
Var(X)= zab :7PNN X 5w nmvn
(a+b) (a+b+1)

OONT

X5V MW MPNN 1 NOMNN 7NN 10 . X ~ Beta(2,1) -w )1

$NSPA MNDONNI RN NP DY MNON

SINT

DY NINY MNYNIN MNINN XNV NN N»PN B(1,2) -w NN

DV NN DY DOYAWN DNV NI ,NTNIND VNI DINIPI b-) a DIVNIIN
POY DOWAWN DN T NN DINIAN 097D .NMIDANN NMISPN

a>1l,b>1,a<b a>1l,b>1,a>b a>1l,b>1,a=b
o T 25
pol 111 /\ 2./\\.
1.5 1.5
: // \\ LN
MEREN | N
i 0203040506070505 1 “"’ P ; : — 0.0 1 1 1 1 |
0 010205040505070.80.51 0 0.10.20.30.40.50.60.70.80.9 1

a=b=1 a<l,b<l1l,a=b

- . 51T .
25 J
|

oo |

~ L

0.5

DO w e
0.0
0 0-10.20.304050.50.70.50.9 1 0 0.710.20.30.40.50.60.70.80.9 1
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POINNN PONNN NYNRVN MINN

DN DXIXINN NPV HY NIIVNNN NNVANNN IMIPNI NN NI .2
STPONNN NYNOVLN MINK NI IPA

NYNOLN INNK NN TP OIINAN DXINIIN NYYY NPDN NN 1AVN )
.10%-1 Yop MM PONNN

2¥259P0 MNWN XN TN 2201 NN NDONY Td MONN 2WNn pnvn (2
.Beta(2,2) :nn>ann

NDONNN DY 1PN NN INSD N
20.7-1D 9N 7P INYII 2202 NN NNV MIANONN NN .2

.B(a,b)=B(b,a) :M22NN NN NDPPN NN NIIPNIWININ - (3

. X ~Beta(a,b)-w 1 (4

E[X]==2 oo X
a+b

Var(X)= zab B ab) I el
(a+b) (a+b+1)

.Beta(1,1)=U (0,1)-w myovn X NN (5
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. X ~Beta(2,3) :DON,XDW NOWN NN INSD

.b=6-y a=5 : DVNION DY RN2 NNVONN IVONNY MIPN MNWN NXIN X (7

.E [i} :DINIAVN
X

. X ~Beta(a,b) (8
Y =1-X ™
.Y ~ Beta(b,a)-v 1o

$HYA0 MIAVYDN

0 t<0
3x°|t
300
1 t>1

.0.216 .2 .0.5.8 (2
NN (3
o (4

O (5
1
.— (6
3 (
2.5 (7

O (8

.0.001.3  .F(t)= =t 0<t<l.a : %.N (1

X

Alw
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GOOL

DVININ NAXM NXpPNAa

VP9

M, (t)=E (e‘x) :IPNY MITIN NYII 2PN MHINYN S¥ DOVINWI NNV PPN
:TPIN DOVININN NIXY TPIPNIN T2 YIPH MNWNI IO DN

My ()=E(e)=Te* P(x =k)
k
. TPTIN DXOIDIIN XY IPEPND PN IPH MNWH 121TH DR

My (t)=E(e)=[e" £ (x) dx

. E(x ”) : PNY I N ITON VININN
TMSPND DY 1295 1ON-N NIDINN 2APNN X 2IPN MNWN 5¥ n 1TON VINN
MO (1) o= E(X") 190195 .t =07120 TP M, (1) D000 NP

s VaVYN

A0V DXVINININ NIXY NMNPND PAT PN MNYNI P2 NPIIY-TN-TN NNPNNN NNDMP

ST NYVNNN NN

(x”)‘ =nx""
(k- F(x)) =k (x)

(ax) =a"“-Ina

(ex)‘zeX
N1

(Ioga ) ~ xIna

(inx) ==
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(k) =0
(f(x)£g(x) = (x) g (x)

(1(x)-9(x)) =1 ()g(x)+g (x)f(x)

(f(x)j': £ (x)g(x)-g (x) (%)
9(x) (9(x))’

[f(a(x))] =f (g(x)) g (x) - mww 59

:(NVYPN2 PINY) NINT

, X ~exp(4) 17900 MHYONNN HY DXOIMINN NIXY MXPINY NN

A
NSANNN DY MIYN VIV NYRIN VI NN INNND . /”t— : NN
-1
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X 1213
111
P2 156

, X ~B(n,p) 170130 MIYANT YW DXOININM NINY NONPND NN INYD - (2
TPXPNON HW MW PIURIN VININD NN INSD)

, X ~G(P) 17000 NHZONNN Y DX0INIIN NN NINPNI DR INSD - (3
.DY0ININN NIXY NMIPND TINKD NNZINNN H¥ NHMN NN 12WN)

X~ p(4) :TPNONRIIDN NNTINN HY DIXVINID NI NNIYPNI NN INSD (4
DMOANIN DY IV NYRIN VININN DX IR

: INAN NMDANT NOXPNG DY PN MNwn X (5
Ae™* 0<x<7
f(x)=
0 N N

A DYDY NN INSD N
. X DY DX0IMNN NINY TPXPNIN NN INSD .2

MNP TIPNA m, (t) XM ,16 MNWI 5 NOMN DY PN MNWN X 1> (6
ym, (1) DOINN NINY NOXPN OY 2PN MHNWN PN Y . X HV DI0IINN
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Y 5U MMM NoMnn NN 12wN
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JINY 21725 W) D01 Y152 DINWHNY IDIN
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GNAS

YNV

0.3 5¥ "2°0 V> N2 Y10 NNDINA PHY XIN AT 75 DY IIPD ©I2) DTN
OV NIPN) 9T 25 1IPNN DR NI PRVNI PN DV NIPNI NN
PPV VI PNYO PY0YW VIONN DTN IMN .IDVT 25 DOY NN TON
.DXPNYN 3-D INY PRV RO NIPN 992 X ,IA01T 10019
990100 Y NN IPNN INKNL OTRD MYIIY Q0IN NPNY X DX DTN
POV DTRNY DPNYNN

PV NOMWYNT MIANDNN NMXPN NN NI N

DTN PNYIY DPNYNN 9900 NONIN NN .2

NMYN NN NOMNN NN ,I9YT 100 IMYIAY ITPNIN RY DTN OX )
IPHOYY DPNYNN 190N DY

D»IPN OINWN NY DY NPV NONMVNN MIANDNN NMONPN PND

DT
Y/IX [0 1 | 2 |P(Y)
2 0.08[0.12| 04
3 [01]0.05
4 0.45
P(X) 0.4 | 0.2

.N1Y2V2 MIONN NMIIANDNN NN IOV . N
1OM”ON Y- X DND A
X =1-v 7 ONXLY =3-¥ MHANDN NN INSD )

M>22aN HY MY 19010 N .OMY DXDTHI MDPINI FININ I PNWUN DYIN
D19 7PN ONDN INNIY MIANDNN .DXINID NYIZYI DN MY NI

1
2N NIPA DV DN NDYIN ORIPNRI 1M NNMN OTINN ‘0 N

.N1952N2 DMINON DMIXINN 90N Y -1 ,ND¥2AN DIXINN 190N X P

X =3)NYN2 Y NINWNN OW NNDINNN NN .
ANWHD K pdn X n»na Y Nnvnn Sy nnvonnn nNn
APN) 10781 3 M2 MD¥ANA DYNNON DMININT 190N NOMN PN
DAMuNN MHIANONN NYIPN NN NI

90 U X

(1

(2

(3
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CUVAL

DIV ONIPNI DAY 8 ,4,2 DIODNL DMODINN DINTI 30y 1O TN (4
DN DITHN Y -) DMIVN PAN YOPN 190NN X O NN XOD

(X,Y) Dv nmsannn NN awn LN

18 NI YONDIDPNNY N0 11,2 NIN TNV OIRDPNHN 190NN OX .3
CE(XTY =4) NSD LY =4 30002 X DY 1Imnn DNoNNT NN VN )

MDIVIIND Y2)D DINTNN JPND ININD PIDY DN PID .72 29ND NV W1 (5
¥ 50%-D ,21WN DY DN 9702 NIAVN ¥ 60%-D: 21w NIINNNDN NN
.D9)DNN THN NMINAYA PNAVN ¥ 95%-2) 2IWH1N DY MDIND 9D NavN
MNWN Y 217, )NaYN DN ¥ N2 AVIND TUN 2I¥2 DIDIDN 19010 X
S NOPITIN
.DYI9 DA PAVN AWINY ¥ DN — 1
JDINX =0

Y 51 X 5w namwnn mMHNAN0NN NYNPNI NN N N
JP5WVUN MIANONN NOXPNY IR IPDIN .2

P32 N2AVN Y YW MIANDNN NN, P22 PIAVN INL AWVINDY T )
772531 TNN 9”02
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GUUL

PV MAIVN

.0.575 : v ,1.348 : noMN ) 2.4 .2 (1920 PN X (1

x\y [ 0 | 50 | 100 | P(y)

1 0 0 0.3 0.3
3 0.343 | 0.294 | 0.063 0.7

P(x) | 0.3¢3 | 0.294 | 0.363 1

.0.125 ) .0MonN .2 (1920 PNY X (2

x\y | 0 1 2 | P(y)

0.2 0.08 | 0.12 0.4

2
3 0.1 0.05 0 0.15
4 0.1 0.27 | 0.08 0.45

P(x) | o4 | 04 | 02 1
y/x—k~B(n—k p—ij a y/x—3~B(n—3 p—ij N (3
' To10) ' "To10)
: 11920 YD T 0.3
x\y 2 3| P(y)

0 0.405 | 0.3645

1 0.09 | 0.1215

2 0.005 | 0.0135

3 0 | 0.0005
P(x) | o5 0.5 1
2 :NoMnN .0.5.2 (D920 YNY X (4
x\y | 2 4 | P(y)
s |1 21
3 3 3
g | 1| 1] 2
3 3 3
2 1
P(x - - 1
X 3|3
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.0.75 ) 11220 YNY A+ (5

x\y [ 0 | 1| 2 |P(y)

0 0.05|035| 0 0.4

1 0 |045]|0.15 0.6

P(x) | 0.05| 0.8 |0.15 1
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40 P9 .22 ONDND - PTAITIN T NMNWN

GUUL

DNYN A OXRNN - TTA TNN 1T NANYN

VP9

DTPN YT HY DINWNN MY P MINDDN NHRNNN DT NN PITAD NN
. £ =2 YDNVY MINION ORNNDN
1-5 -1 pa 039y HaPN NY ORNN OTPN

-1 0 1

,DNINYNN P2 XINY VIMN PIRPD WP DPPY ININ 1IN -1 OXNN DTPN
Ly=ax+b :NNONN T HY INVIY NNV

a M9WUN 12 KON OINPD WP DPPY IMIX (1 OXNN OTPN) NIN 2PN DRNN
a Y19V 12 NIN MININY WP DOPY ININ XIN MDPHW DONNN IDINY 22PN 77D
(-1 DNDND DTPN) DYV

12952 MSYD NV W NYD MW TAN MNWNY D0V ININ OPHN 22PN DXNN

DRINN PN LIMN NI Y -5 X DX NIYPNRY NPINDD NNDN NNMP N DIN
NNMP NI AR NTID NV YW MWD N2 TAX MNVNY D3IV 1IN PIN DoV

LOONN XA Y -5 X NN NIVPNRY THIRDD NNON

$ONRNNND 07PN IVIN

_cov(x,Y)
- 0,0,

: N7 ONNNN OTPN DY NNOMN

.cov(x,y)= E[(x—yx)(y—,uy)] =E(x-y)-E(x)-E(y) :nomwnn mnwn
:NAMWNT MNVYN DY NINON

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

.cov(X,X)=Var(X) (2

$DININN dNYI DINYN

92TV >TD) , 0ON DNOY DRNNN DTPNRY DNONWN DN DNININD YNDI OINWN
DN DININD YNYA ONNWN .DIRNND NN NOMWNN NNV NP> NID
JDINRDY NNRRNN 07 PR OHOY DNINWN

,DMININD YN DN D) 1991 WP DML PRY DNINYN DN DMON NI DINWUN
.D»DN >N52 NIO5NA DN DININD dYNDA DNINYN TN
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$ONHNN DTPN HY NYINIY NNV IN0 NYIYN

p(X.Y)__if _a-c>0
-p(X,Y)__if _a-c<0

p[(aX +b),(cY +d)] :{
DM IWPN NNNY NX MYN KD DNINYNI MY DY INRDD MNP0V 1D
AUPD NP NN P NNV NODY NN

:(NVYPHA 1IN NPT

:DTIPN P92 MXNY NNPNTI MM

N ,)2 1N .NPPVDNVVLDA NN NYIDIA NN DININ MNWY TVDNDA Y TNION
NPYODYOLOA NN NN NAYY MND>0N,0.8 NN NYIYI NANN NN NIAYY NNV
.0.75 N DMNANN MY NN NIAYD MD>0M 0.9 N

TN NN DAPNN NOPPTAR MNYN Y 1,72y VITIVDNY DXONPN 190N X 7
NINX 0-1,N55952 NYNIAN NN 12Y VITIVDN DN, 1
: DNNNN DTPN NN AWN)

XY 0 1 2 R,
0 0.05 | 0.15 0 0.2

1 0 0.05 | 0.75 | 0.8
Py 0.05]| 02 | 075 | 1

X 0 1 2
P, | 005 | 02| 075

E(X)=Y %P(x)=#=0-005+1.02+2-0.75=17

V(X)=>(x—u) P(x)= xP(x)-u*=0%-0.05+12.0.2+22-0.75-1.7° = 0.31= 5

y| R
0 0.2
1 0.8

o, =V (X)=+031=0557
E(y)=2¥iP(y,)=0+08=08
V(y):Z(yi —,uy)2 P(yi):nyP(yi)—yy2 =0+0.8-0.8°=0.16=0,’

o, =/016=0.4
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E(xy) =0-0-0.05+0-1.0+1-0-0.15+1-1-0.05+2-0-0+2-1-0.75=1.55
cov(x,y)=E(x-y)-E(x)-E(y)=155-1.7-0.8=0.19

CoV{( X, 0.19
2 Sv(xY)

= =0.853
oo, 0357-04

DPRDTPN MTIPY 3-2 )IMN NI D1ON VITIVONY ONP 9
1Y MNWRD NIAHLY MO MTIPI P2 ORNND DTPR 7 N0
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GNAS

YNV

.0.8 NN NPPVLDVLVLDA N TN NN NN NIAY> VITIVOY NDDN (1
IN2HN DX NAYD NDPON OV 72 TIIND U XIN /N TYINA HWI) XN DN
DY) LITIVDM NTMID .(7AY W) XY /N NN 1YY LITIVD) 0.9-2 TN
M2°0M ,0.2 DY M2701 DMIWYNRND NNIN D TVIND NYPA WHN XN /A TYINa
0.7 NI TV AR NIV PV
Y DN DT ,0ITIVON UP) DPON DNINND 190N NPNY X NN DTN
.DNA HYY DMIN2NN 190N NPND

P9IV MNANDNN /)19 NN NOMWHNN MIANDNN TPNPND NN N2 N
0191 YNY2 DN ONNVYNN OXND .2

D¥D) NINY MIANONN NI, TN NN ANV W VITIVONY NT )
10°N2N NYIZYN MNA2

DIOYINIPN PPONINNIN Y -5 X P2 ORNNN OND T
2N KOO YPIAON

Y Pad X P2 ORNPD OTPN NNV .
10YDINNN dNYA DN DNINWNN ONRD )

J

DYD2PNNN DIXYN 190N NPND X DX PTHI.DMIYI VDY yavn vy (2
DYD2APNNN DIXYN 790N NPNY Y NN, MNVYNRIN MOVNN YNV
MINKRD MYVLNN YNVYA

NPXPNOI NN Y -1 X DY NOMWNN MIANONN NMSPNS NN NI X
DYOIWVWN MHANONN

OMONOINYAONNVN DN Y -) X DND .2
10MININND ONMNYNN ORND .Y D X P2 OXNND DTPNINND )

MHANONN NN ,TRNR XY PPTI RN NMNVYNIN MOLNN YNV ON .7
10O8Y MY INY MNINND MOVNN YNYAY

MHANONN M XY DNX DY NINAD XY MNINND MOLNN XNV OX .1N
TTAN XY XY NNIYXIN MHOLNN YNVaAY

: DYNIN ONNWNN NN T .OORN DYDY DY DINTI NWIPY 119 (3
JIUNRIN NN OXNTON H90N - X
DVUN NN OXNTON 90N - Y

NOMYNN MIANODNN NMONPNS NN NI .N
10NONINND YNYA DINYNN OND A
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CUVAL

.DNYI NOVIN TINN NP (4
N2 MOVNN DN Y Y, MNRNIND YNV PAN NIOVYTHIN NYVNIN X O
T INNIN RS
Y -1 X DY nomwnn mMnanonn NONPN NN INSD LN
Y 51 X DU ONRNNDN DTPN IR VN A
X =2-9 PN Y DY NNOONNN NN INYD )

QPN ARV MSNWND MPT )N VDY NNNX 190D MPT.MPT 5050 P11 (5
122222 MY TN PN ORIPRI MPTONY 1INIY VONIN
: DYNIAN ONINWNN DX PTN)
2NV MXNIVNN MIPTN 1901 - X
ANXTIV NPT ONRD MPTN 900 -Y
PN MNINDNN NPIPN NN NAMWNN MIIANDNN MIXPND NN NI N
10°ININN DNNWNN DR .2
Y P25 X PAOXRNON OTPN NN )
:ONNNN OTPN P N T
ANITIV NPT MITN I90HDT MNNWNN MPTN 90N P i
JNXTIV NPT ORD MITI NP MIPTN 90N P i

1.5 N9 NNNVN RO NPT 9 @ 1D 2 1D NXNVN NPT O .0
IMPINT MPTN 901D 1TV MPTH MDY P2 ORNNDN NN . PN
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P2 ONDND - TTATIONNT NINYN

PV MAIVN
D2APNOPON LT 0.994 > .0MonN .2 (120 PNY X (1
x\y 1 2 3 P(y)
0 0.8 0 0 0.8
1 0 0.18 0 0.18
2 0 0.016 | 0.0028 | 0.0188
3 0 0 0.0012 | 0.0012
P(x) | 08 | 0196 | 0.004 | 1
LDMNINN ) .0.963 .0
.DMNINND 0.5 : ORNNN OTPN ) .D0MonN .2 (P20 PNy N (2
x\y [ 0 1 2 | P(y)
0 1 l 0 E
8 8 8
1 112 |1 4
8 8 8 8
2 o | L | 1| 2
8 8 8
pp)| 2] 412 .
8 8 8
.0.5.10 .0.25 .7
.DMNINN A (1920 YN X (3
x\y 0 1 2
o | L |32 L1
27 27 27 27
1 | 283,
27 27 27
2 32 0 0
27 27
3 118 0 0
27 27
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GOOL

.0.252 .2 D20 PO N (4
x\y | 1 2 3 49 5 6
0 i 0 i 0 i 0
36 36 36
P B N R I e
36 | 36 | 36 | 36 | 36
2 0 i 0 i 0 i
36 36 36
% b} DI Y -1 X .2 (1220 YN X (5
x\y | 0 1 2 | P(y)
0 0.1 0 0 0.1
1 02 | 04 0 0.6
2 0 02 | 01 | 03
P(x) | 03 | 06 | 01 1
2
-—.N -1 _2 a7
3
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41 P9 L2039 - TNN TN OAPNN MNYNIN

GOUOL

TNMIND? NPXI2ANMIP - TRM 1TN MPNRN NINYNN

P9

Y - X O”IPN ONNYN DY P
N DMID0 HY MMV NOMNN

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

:NYD DWHDN DY MMV NONINN

<
X
|
<
~
I
<
—~
>
~
+
<
=<
~
N
o
@]
=
X
=<
~

IPINIIY 1EAP
: DINN ONNWUN NV HY MNP TIXDIP XINY VTN NNV DMINY
DWW =(aX +b)+(cY +d)
cov[ (aX +b),(cY +d) ]:a-c-cov(X,Y)
E(W)=E((aX +b)+(cY +d))=aE(X)+b+cE(Y)+d
V(W)= V((aX +b)+(cY +d))=a2V(X)+c2\/(Y)+2~a-c-cov(X,Y)

:(MVYPNA PINA) NPT

:DOMPNRN Y -1 X DMIPN DNINWN NIV DINN)

u, =80, 0,=15, 4, =70, o, =20, COV(X,Y):ZOO
.DMINWYNN DI DY MNYM NONMND NN INYD N
Y 51 X DU Rmum noMNN NN INYD .2
W =2X+3Y Mnwnn DY noMnNn 1) NINYN DX INSD )
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GNAS

YNV

: INID NOMWNN MIANONN NNOSPNI NNM (1

Y/X | 1|23 ]P(X)
2 0.1[0.3[ 06
3 |02 0.1

P(X)

.NIDNN NMIANONN IR IDOOVN .

109N DNNWNN ONN

10NIND YNV DINWNN DN

DNOMWNN NIV NN AVN

.DMNYNN D0 HY NV NOMNN NX 1AYN
.DMNWYNN YISO DY MNYM NONINN NN 1AVN

J a9 L U %

.
—t

,100 N>11 Y1190 PON2 JPXN NOMN O PONY OTIND PONNOIN2ININD (2
15PN 1V OY 90 NN HOINDNN PN DNPNN NYMIN .20 JPN NMLD DY
.0.8 NIN MMM PND YMNON NN P2 OXNNN OTPN
9NN P YMNON TN P NAMWNN MNYN NN VN N

YMINON PYN DNPSN DIDD DY NMVM NONMNN NX VN .2
IDN PHN

YMNON PONMN P2 DNIPXN WA DY NV NOMNN NX IVN )
IN9MN Pond

NNV NTIPI DD MN2AY DPY MDD VOMN .OMWPY 2000 NPNIN MDY .7
2MNON PONA NNV NTIPI DD MY DOPY MW DN PHNa
100122370 INND MOYN) 1OI NIPNAN MDY D¥ NINVN NN NONIND SN

var(X+2Y)=3,var(X-2Y)=2 :m (3
.cov(X,Y) :1awn

: DYNIN ONNWNN NN PN .0MYS n MNP OOVN (4
.6 INNINN NOAPNNY DIYON 190N = X
5 INXINN NYAPNNY DY 1900 = Y
LN MYXNKRI HaMYNN NNIVN DX INVI
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PV MAIVN

~0.1.7 DMNINN LD .DMON A P20 PNY X (1

x\y 1 2 3| P(y)

2 0.2 0.1 0.3 0.6

3 0.2 0.1 0.1 0.4

P(x) | 04 | 02 | 04 1

1.24 : DMWY ,-0.4 : NOMN D) .0.84 : DMV 4.4 : NOMN .N
.1105 : nmv,190 : NOoNIN .2 240 .8 (2

2785 : 7w 1710 : noMN LT 145 : 7w, 10 : DOMN .
-0.125 (3

n
—— (4

36
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42 P19 <= TN OTNN VTN OAPNN MINWNN

GOOL

:NIN2DN NMI2RY — TTAN "TAN ITH MPNRN NINYNN

VP9
:1 0990 'NYa OINYN
Y -y X 5597y OX 091 ONY2 0NONWN P 0N LY -) X DINWN PP

p(x=k,y=l)=p(x=k)-p(y=1) :0”pnn 0»waN

$ORNND 07PN

_cov(x,Y)
- 0,0,

: DNNNN DTPN DX OPTIHIN

$HIMYN MMV
: DNANMVYNND NNV DX OIXPTIN
.cov(x,y)= E[(X—,ux)(y—,uy)]: E(x-y)-E(x)-E(y)
:NAMWNT MNVYN DV NINON
.cov(X,Y)=cov(Y,X) .1
.cov(X,X)=var(X) .2

.cov[(aX +b),(cY +d)|=a-c-cov(X,Y) .3

:DINNINN INY2 DINYUN

732 92TV >TD) DAX DNYY DRNNDN DTPNRY DINWN DN OMNIND N2 DINVN
LDONNNY NDYI¥ NOMWNN NMNVN NP
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ONRNNN DTPN HY NINY NIENNODIVV NYaVN

p(X.Y) if a-c>0
-p(X,Y)if a-c<0

p[(aX +b),(cY +d)}:{

$DNYN DIV YWY MNYI NHMN

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

:IINDY NPYAMP
W =(aX +b)+(cY +d) :N2N 19N O MINOPY MIEPAMP PN
: DYPNN NN
E(W)=E((aX +b)+(cY +d))=aE(X)+b+cE(Y)+d
V(W)=V((aX +b)+(cY +d))=a®V (X )+c¥V (Y)+2-a-c-cov(X,Y)
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42 P19 <= TN OTNN VTN OAPNN MINWNN

GNAS

YNV

DONNN D92 TINY P INDND 102 1N D5 .0MNN 3 N NN NO v (1
NN 1 NI90NY DNIYIN 9PN X . A, B, C, 1, 2 :0NIN

NNDION NP NYANN 1 NIDNY DMIYIN 190N Y 7 ,NND10a
IMNpn MvY)
TP NPNOINNI Y -1 X DY NPV NMMNOINNN DR INY N
Y O X OV namwnn MNDONNN NN INYD .2
Y =9 X P2 ORNNDN DTPN NN INSD )
13Y +5-D 2X P2 OXNHNINND T

: 11722791292 7 10IN2) NIP IR VY MY NO NON - (2
SN 1-) PARVDTON 2 200 §
DIPN IR TINN OXIPNI N2 PH12PA 3 DNPY P
P T OV INPDIW 0107 YP1AP 190N NN X -1 190)
P T 0¥ INPDIY MMV YPH1APA 190N NN Y -2 190N
Y 5w X DY namunn mMHInNonmn NYNPNS NN M N
Y DW X OW nmum noMnn X IvN LA
Y SW XOOW namwnn mNvn NN INYD )
P OV INPDIY IRVDTNNN YPI1AP2 19000 W IR DT T
W 5¥ NV NoMNN DX YN, Y -1 X Mysnxa W nX INVA
1252 DITIPN DXYDN MY IDIAPNNY MINNIND THD DY

0P T DY INPLIY AN YPIAPA 190N P2 DRNND DTPNINND N
ARIPREE Sy mpj;\y 752951 DNV DYPH1IPa phiviap)

(DI NIONA KDY DMOYI 4 NINNN NI NTIN .OMOVI NN 6NN (3
R -2 190,01 NOXINY DMIYIN NINIT 190N NN W -2 190) ORIPNI
TINY RONINY NYONRNVN DHYIN 19010 NN

DY DINYNN DY NOMWYNND NNDINNN NN NN N

1091 XNYA NHNY DNINVYNN ONND .2

D191 TO2 DN INSINY NPUNNWN DHYIN I90N NNDONT NN NN )
TN T DY TN DD NT RN

DD NXINW MDD NN NPORNY DMOY) 3 NMINAD INHINY T ON .7
TN NT INPN
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42 P19 <= TN OTNN VTN OAPNN MINWNN

INIPNRA DN . DY DONTI 3-) DAY ONTI 4,009Nd ONTO 5701 (4
: DINAN DONWNN DX DTN .0MNTI 3 NNNN NOM
INN 0-Y,9IN TAX T NMINAY 9N OX 1 TN NX DAPN - X
NNV DNIAON OINTON V90N - Y
P(X =1) nxrawn N
Y =) XDV namunn mHanonn NMSPNS NN NI A
10°0IND DX NTI IR NOV T OX,Y DU NOMNN NN L)
TTAN 12D NTI INPN DD XKMNYW NT OX, X DV mnwn nn .7

5-5 NIPNI DMV DIDI9 DYDY PONN KIN DV DY HOWIAIN NTNHINN 0P (5
19INA 5-N TINN TD OXIPN 1N NIN D19 PONN HOYW DY o1 .0 T
: DYNIAN ONINWNN NN DT . MNTIPN MIPN22 NON PN IRIPN
DY NODPY DI09N 190N - X
.09 102p NOW DTN 19010 - Y
Y 51 XD RYDIvm NamMwunn MHAN0NN NMOXPNS NN NI N
0MNINNOINYAONNYN DN Y -) X DN .

a

X-YZ 5w nbmInn NNOIRSD )

,POY NYDPY DX0I91 190N P2 DRNND OTPN N .7
1079 02pVY DY 1901Y

PN N0 MNIN NNYLNMIPN WP (6

.DDN DN NN ,DMININD DN DNINYN MY DX .N
.DNNINND DN N ,DMON DN DNNYN MY DX .2
.DMININND PNYA DN IR, DN MNDA DN ONINWN MY ONX )
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