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Ex 1(##] 1.1): Twor.v.s X,Y havethejoint probability

P(i,j)=P(X —ti,Y:u.), the values are

(

P(11)=0.2 P(12)=0
P(21)=01 P(2,2)=0.2
P(31)=0.1 P(32)=0.3

1. Find P(X =t,),i=123 and P(Y=u,) j=12.
2.Are X and Y independent ?



1. Thejoint probability is

PN 2 | fr(®)
1 0.2 0.1 | 03=» P(X=1)
2 0.1 02 | 03 = P(X=2)
3 0.1 0.3 0.4 == p( X :3)
()| 04 0.6 1
1 -

P(Y =1) P(Y =2)
2. o f,([1)=02%f,(1)0f(1)=03x04=0.12

. X and Y are NOT independent.



Ex2 (] 1.2) — AR T4 3@EHK, 2Bk 3R, MAHBRF
A X ZorasMES, Y &or o sMEH -

1L KX EY &y A4% % 5B

2.Find P(1s X+Y<2)

3.Find P(X =1Y =1)
=
Cfcjcs_x_y X i0,1,2

8 y=012

? O<x+y<2

1. P(X=xY=y)=




2. PAlsX+Y<2)=P(X+Y=1)+P(X+Y=2)

=P(X =LY =0)+P(X =0,Y =1)+ P(X =0,Y =2)
+P(X =LY =1)+P(X =2,Y =0)

CICIC? , CICIC] , CICICE , CICICy | CICICy
ct Tt T T T
_25
28
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Ex 3(f] 1.14) (X, X,,X,) % discretejoint r.v.s H# & 5 fe 4
f(0,0,0)=12,(0,01)=2,f(011) =1, f(1,0,0) =1,
f(L1)=4,f(L01) =}

AY, = X, + X, + XY, =X, = X | R(Y,Y, )8 A4k &

i
—

(0 if(0,00),} (0 if(0,0,0),

1 if(0,02),2 1 if(0,01),3

|2 if (0,11),. 1 if (0,1,1),%

Y, =9 : Y, =5 _

|1 if(Lo0)i * |1 if(10,0),2

3 if (1,1,2),3 0 if (1,1,1),2

2 if (1,0,2), 0 if (1,0,2),2




Y948 0,1,2,3

Y891 0,1
Y| O 1 2 3
0§ 0 i
1o & 3 o0




Ex 4(4#] 1.16) Suppose X, Y are independent with the probability

functions. P(X :)():% x=123. P(Y:y): y1‘|(‘)2

, y=-12,3.

Using the mgf to find the distribution of X -Y.

—

Themgfof X -Y is
M(t)=E(e"™)=E(e* 1e™)=E(e* )E(e™)=M, [t)M,(-t)

M, (0)=E[)=se ()= 1, @)+ 1, 2+ 1, (3



MO =M, (M, ()= (& +26" +36)i(3e + 4o +5e)

— 5 A2t 14 At 23 A0t 12 Al 1 A2t 2 A3t 3 A4t
=€ Te€ T&HE T5H€ t5x€ T5H€ t4€

Let Z=X-Y
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=Ele*)=xe,(2)

omgf R—RE — 5B

1 2 3 4
f (Z) S 14 23 12 1 2 3
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Ex5(f5] 23)  BHKXEAF TR
3‘:\25 35 30 30 30 25 30 30 3 3

#* ‘ 20 25 25 20 20 25 30 25 30 30

1. Find Xk #& /745 joint # % 4B & marginal paf.

2. mAT E R EAFEAEAE.

3. RXEMGFLE E R

4. R K ZFPT4F48 B4R 3.

5. 7 #4154 20 55, R ATAF Z AR R Bo Rk MR 2 1A

6. KEMFATHIL?

[ SBURHRFRE IR E 55 A 0.06 82 0.04 K X FH&
FTiT 48 2R R 14
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1. % p74% : 25,30, 35 (X)
£p74% 1 20, 25, 30 (Y)

X 20 25 30 | f.(x)
25 | o | 1 0 2
30 | & | w0 0 | 1
3% | 0o | & | & 2

Ly = % » | 1
2. E(X)= 2, (x)=25[2+30[& +35[2 =30

E(Y)= nyY( )=2003+25[4+30[2 =25
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3. Cov(X,Y)=E(XY)-E(X)E(Y)=755-30%x25=5

 E(XY)=25[20[1 +25[25[1 +30[20[2 +30(25[2
+30[30[ + 35250 + 3530} = 755

_ Cov(X)Y) _ 5
-~ NVar(X)Var(Y) +/10x15

4. Corr(X,Y)

Var(X)=E(X?)-E(X)’ = E(x2)-(30)* =10
E(X?)=2xf, (x) = (25)" G +(30)" b +(35)"

F)32 Var(Y)=15
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P(X = x,Y =20)

5. P(X =XY =20)= o(Y = 20) x = 25,30,35
_PX=xY=20) | _o53035
1

(1
%:1 X=25
23
2

—<%:g x=30
23
0=0 x=35

X |25 30 35

15



E(x\Yzzo)zgfoY(x\zo) 25[1+30[2=2

6. .0 f,,(2520)=1=3023="f,(25)f, (20

XY R

7. Z=0.94X +0.96Y
E(Z)=0.94E(X)+0.96E(Y)=52.2
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Ex 6(%] 24) B3 nEREME > HFHrBeEF+.4 X =1&5i"
HFrd, X, =0kT7E VA —1EHK.

SFHE(X)

Oi 2 j3t & E(Xixj)

S RFESME, § =X X, ot X, HHE(S)
st HVar(S,)

IR N =

r B box

17



=3 = =
! X 1 0

E(X)=2x 1y (x)=(2-1)"
Var (X,) = E(X?)-E(X, ) =(1-2)"-(1-1)"
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Var(S,)=Var(X, + X, +---+X,)=Co( X, T X, | =

Cov(x X,

[ [ —

E(X,X,)-E(
) -(@=3)
B -(=2)”

(-2
-2

X,)
-1)'

I
=

[S—



Yy Cov(Xi X, ) = variance + covariance
i=1j=1

=r(A-3)" M- @-9") + (% -1)| (1-2)" - (1-2)" |
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EX7 (] 25) TworvsX&Y. E(X¥)& E(Y¥)z0 0[k=123,:--

k
#(X)# Y 55 3. Show that E(é)k = E(i((k)

| o] = () Jelr)
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Ex8(#] 212) &+ A 3, &34 54 1,23 URFEH AW 2.
HEUXY Rl kA% LIKEF 2 3K 504,
1 RX,)Y BemE K
2. £ Cov(X,Y)gCorr(X,Y)

—

x=123
y=123

y 1 2 3 | f.(x)
R T S
2 b 0 h |
3+ b 0
fo(y)| 2 2 2 1

22



2. Cov(X,Y)=E(XY)-E(X)E(Y)

E(XY)=23 xyf, (X, y) =21[2[L +1[3[L +2[2[1 +2[3[
Xy

1
6

23
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Ex O(f5] 2.24) 4 & oA T Bt & & 3
f(x,y)=(0.6)(0.4)7(03) (0.52"Y2Y x=01 y=0,11
1. Find f (yix=0)
2. E(X)&Var(X)
3. Cov(X,Y)
4. E(X +Y)

Y 0 1 | f (%)
0 | 0208 012 | 0328
1 | 0312 036 0672

f.(y) 052 048 | 1
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fn(0Y)

f,{yx=0)= f(0) 0328

012 — 15
0328 — 41

fr(0Y) _ {8%22 =2

2. E(X)=Yxf,(x)=0.672

E(X?)=Yx%f,(x)=0.672

Var(X)=0.672—-0.672% = 0.2204
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3. Cov(X,Y)=E(XY)-E(X)E(Y)=0.36-(0.672)(0.48) = 0.03744

E(Y) =2yt (y)=048

4, E(X+Y)=E(X)+E(Y)=0.672+0.48=1.152



Ex 10(f7] 2.32) Ka#e % #(X,Y), & joint pdf 2 f(X,Y). & XY &
mean #2 variance 5 3| & Uy, [, ,0%,0. B p(X,Y) = p 3R &Nk
% abfa.st. Q(ab)=E|Y-a-bX)’| & . u5% Y=a+bX.

—

|Q )=E[(Y —a-bX)’|

O'

a

2= E[v a-bx)(-1)] =0
<&Q 2E[(Y —a-bX)(-X)]=0

crl

E( a+bE (X)
{E X )+bE(X?)
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{a+ E(X)b=E(Y)

E(X)a+E(X?)b=E(XY)

A= E(l \ EE((;((Z)J = E(X?)-E(X)* =Var(X)
A, = - (1)() EE(S?) = E(XY)-E(X)E(Y)=Cov(X,Y)

0Dy Cov(X,Y)_  Cov(X,Y)Var(Y)

A Var(X) _JVar(X)\/ar(Y)JVar(X):ptﬁa:j

. 0.
a+b'ux = Hy = a=H, _bILlX = Hy _'OEU'Y)UX
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