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5.5 The Expected Value of a Function of Random
Variables

The material in this section is combined with the material in the next section and
given in the next section.

5.6 Special Theorems

e Expected value of a function of random variables, E[g(Y1, Ya, ..., Ys)], equals
_ Zall Y1 Zall ya Zall Yk g(yl’ Y2, ... 7yk)p(y17 Yo, ... 7yk) if discrete,
S 9, ve - ) f (W, yes - - k) dyndys - - - dyy, if continuous.

e Also, the variance of a function of random variables, V[g(Y7,Ys, ..., Y})], with
expected value, E[g(Y1,Ya,...,Y})], is defined

V[g(YL}/??"'va)] = E[(g(Yi,YQ,...,Yk)—E[g(}/l,ifg,...,yk)]f]
= Eg(Y1,Ys,....Y3)?] = [E[g(Y1, Yo, ... V)%

e Related to this,

EYi+Ys+--+Yy] = EYi]+---+ E[Y3],

= Elg(Y1,Y2)] + - + Elge(Y1,Y2)],

¢, if ¢ is a constant,

cE[g(Y1,Ys)], if ¢is a constant,

= E[g(V1)|E[h(Y3)], if g(Y1), h(Y3) independent.
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Exercise 5.6 (Special Theorems)

1. Discrete Ezxpected Value Calculations: Waiting Times To Catch Fish. The joint
density, p(y1,y2), of the number of minutes waiting to catch the first fish, y,
and the number of minutes waiting to catch the second fish, ys, is given below.

Yo | y1 — 1 2 3 | total

1 0.01 0.01 0.07 | 0.09
2 0.02 0.02 0.08 | 0.12
3 0.08 0.08 0.63| 0.79

total 0.11 0.11 0.78 | 1.00
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(a) The ezpected average waiting time, g(y1,yo) = y1+y2 , over two trips is

o[ - ()

y1=1y2=1

_ (1;_1> (0.01) + (#) (0.02) + <1;3) (0.08)
+ (%) (0.01) + (#) 0.02) + (2—;3) (0.08)

() (7)o (5

(choose one) (i) 2.385 (ii) 2.685 (iii) 2.785.

(Hint: Type 1,1,1,2,2,2,3,3,3 in Ly and 1,2,3,1,2,3,1,2,3 in Lo, define Ly = L13E2 type

77777777

0.01,0.02,0.08,0.01,0.02,0.08,0.07,0.07,0.63 in L4, define Ls = L3 X L4, sum Ls using 1-Var Stats
Ls, read Y = = 2.685.)

(b) The expected total waiting time, g(y1,y2) = Y1 + Yo, over two trips is

3 3
EYi+Ys] = ZZ Y1 +y2) (Y1, y2)

_— 1+ i:(o 01) + (14 2) (0.02) + (1 + 3) (0.08)
+ (24 1) (0.01) + (2 +2) (0.02) + (2 + 3) (0.08)
+ (34 1)(0.07) + (3+2) (0.08) + (3+3) (0.63) =

(choose one) (i) 5.37 (ii) 6.37 (iii) 7.37.

(Hint: Define Ly = L1 + Lo, define Ls = L3 X L4, sum L5 using 1-Var Stats Ls, read Y x = 5.37.)

(¢) Marginal probability function for Y; is given by column totals; in this case:

n 1 2 3
pi(y) [ 0.11 0.11 0.78

so expected waiting time for first trip is

Z yipr (1) = (1)(0.11) + (2)(0.11) + (3)(0.78) =

y1=1

(choose one) (i) 1.67 (ii) 2.67 (iii) 3.67.

(d) Marginal probability function for Y3 is given by row totals; in this case:

Yo 1 2 3
p2(y2) | 0.09 0.12 0.79
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so expected waiting time for second trip is

Z Yop2(y2)

y2=1

(1)(0.09) +

(choose one) (i) 1.7 (ii) 2.7 (iii) 3.7.

(e) Notice

(2)(0.12) +
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(3)(0.79) =

EY1 4+ Y3 =537 = E[Y1] + E[Y2] = 2.67+ 2.7
(choose one) (i) True

(f) Since

= uipalys) = (17

=1

Y2

(i) False

then variance in second waiting time is

VY] =

B[]

(choose one) (i) 0.29 (ii) 0.39 (iii) 0.49.

— [E[Y2]]* = 7.68 — 2.7% =

)(0.09) + (2%)(0.12) + (3%)(0.79) = 7.68,

2. Discrete Fxpectation Value Calculations: Marbles In An Urn. Marbles chosen
at random without replacement from an urn consisting of 8 blue and 6 black

marbles.

Y2 | y1 — | blue, 0 black, 1 | pa(y)
blue, 0 | o5 1713 | i
black, 1 | 795 w7 | i
p(y) | 3RS 858

(a) The expected value of g(y1,y2) = Y192 is

E V1Y)

(choose one) (i)

Z Z Y1y2) p

yh y2)

y1=0y2=0

8-6

i)

_6-5

14-13

(11) L 13 (iii)

14-13°

(0><0)< 5.7 >+(0 1)( 8'?3)

14
1) 6-5
14 - 13

For 7th marble chosen, Y; = 0 if blue and Y; = 1 if black.

>:
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(b) Expected value of Y] is

Ev] = zlzzoylpl(yl) = (0) (%) +(1) (%) -

8:74+8:6 (::\ 8:7+2X8:6 [:::\ 6:84+6-5
14-13 (i) 14-13 (iii) 14.13 °

(c) Expected value of Y5 is

EY,) = ;yzm(yz) = (0) (%) +(1) (%) -

(choose one) (i)

(choose one) (i) &TEEE (jj) STE2XEG (jjj) 8:646:5
(Notice, in this case, E[Y1] = E[Y2].)
(d) In this case,
6-5 6-8+6-5\ (8:6+6-5
EY\Ys| = —— # EY1|E|Y,| =
vivi = gy # Bl = () (S

because Y; and Y, are dependent.
(choose one) (i) True  (ii) False

(e) Using the properties of expectation above,

6-8+6-5 8:6+6-5
E[3Y; — 2Y;] = 3E[Y;] — 2E[Y5) —3<14—.13) ‘2(W> B

(1) 8.7+8-6 (11> 8:74+2X8:6 (111> 8:646-5

14-13 14-13 14-13 °
(f) Since
0
8-7T+6-8 8 6+6-5) 8-6+6-5
2 2 a2 (o Tb-o 2 _
E[Yz}—zyzpz(yz)—(o)< IS )+(1)( 113 ) 14-13

y2=0

then the variance is

V[)@]:E[K}}—[E[Yg]]2:8'6+6'5—(8'6+6'5) -

14 - 13 14 - 13
(choose one) (i) 0.245 (ii) 0.345 (iii) 0.445.

(g) The definition of variance is

VYs) = E[(Ya— EYa))]

(Yo — E[Y2]) pa(y2)

M-

0

<

2

_ (o _8:6+6-5\"(8-T+6-8) (| 8-6+6-5)"(8-6+6-5)
N 1413 1413 1413 14-13 )~

(choose one) (i) 0.245 (ii) 0.345 (iii) 0.445.
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3. Continuous Expectation Value Calculations: Potato Chips. Although each bag

should weigh 50 grams each and contain 5 milligrams of salt, in fact, because of
differing machines, weight and amount of salt placed in each bag varies according
to two probability functions below.

(a) Machine A. Bivariate density function for machine A is

L 49<y; <51,2<y, <8
_ ) 12 — I =TT ==
[y, y2) = { 0 elsewhere

i. The expected value of g(y1,y2) = y1ys is

E[Ylyﬂ = // 3/1312 ybyz)dyldyz
49

51
= / / (Y192) dyld?JQ
y1=>51
= —92( ?h) dy»
/2 12 2 149
(100 2>y1:8
= —y2 ==
24 =2
(choose one) (i) 200 (ii) 250 (iii) 300.

ii. Since marginal,

[\le—‘

(1) /fylyz dys = /—dyz (yz) ==,

49 < y; < 51, expected value of Y] is

E[Y1] :/ y1fi(y1) dy :/ Y15 dyr = (—y%) .
49 49 2 477 ) =10

(choose one) (i) 50 (ii) 100 (iii) 150.

iii. Since marginal,

> ! 1 1
_ du, = —d y1=sl
f2(y2) /_oof(yl,yz) Y1 /49 5 dy1 = 12(91)1 19 =

2 < yy < 8, expected value of Y is

8 8 1 1 Y2=8
E[Y,] = / Yo fo(y2) dy2 = / Yoo dys = | —=v3 =
, , %6 2%)

(choose one) (i) 5 (ii) 10 (iii) 15.
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iv. Since

E[ViY3] = 250 = E[i]E[Y;] = (50) (5)
Y1 and Y; are (choose one) (i) dependent  (ii) independent.
v. Using the properties of expectation above,

E[3Y; — 2Y3] = BE[Yi] — 2E[Y3] = 3 (50) — 2(5) =

(i) 130 (ii) 140 (iii) 150.
vi. Since

2 i 2 8 21 1 3 y2=8
E[Yz]:/2 92f2(3/2)dy2=/2 y26dy2: (1—892) = 28,
y2=2

then variance is
Vs = E[Y7] - [EVa]]” = 28 - (5)" =~
(choose one) (i) 1 (ii) 2 (iii) 3.
(b) Machine B. Bivariate density function for machine B is

49 <y <51,4 <y <6
elsewhere

1
Fnw ={

i. The expected value of g(y1,y2) = Y192 is

EWiY;] = // (1192) f(y1,y2) dyrdya
19

51
= / / (Y192) dyldy2
/ y1=>51
(10
00
3

y2< ZJ) dys
2 ! y1=49
: )

(choose one) (i) 222 (ii) 2

3 (iii) 72°.

ii. Since marginal,

> 61 1 6 1
filyr) = / [y, y2) dyz = / 7 02 = 1(92)32;61 =3
—00 4

49 < y; < 51, expected value of Y] is

51 51 1 1 y2=51
EW] = / y1fi(yr) dys = / Y15 dyr = <—yf> =
49 49 2 477/ =19

(choose one) (i) 50 (ii) 100 (iii) 150.
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1il.

1v.

vi.

vii.

Since marginal,

o - 1
= d = —d _ — y1_51:_
fa(y2) /Oof(yhyQ) n /49 12 n 12(?/1)y1:49 6’

4 < yy < 6, expected value of Y is

6 6 1 1 ) y2=06
E[Y,] 2/4 Y2 fo(y2) dys 2/4 Yog dy, = (Eyz) =

y1=4

(choose one) (i) 2 (i) 32 (iii) 2.
Since

s = 20— pwiep - (3) 0

Y] and Y, are (choose one) (i) dependent  (ii) independent.
Using the properties of expectation above,

E[3Y; + 3Y5] = 3E[Y1] 4+ 3E[Y,] =3 (5—30) +3(5) =

(i) 55 (ii) 60 (iii) 65.

Since
6 6 1 1 .\ 76
(Y] /4y2f2(y2)dy2 A926d3/2 <18?/2) » 9’
Y=
then variance is
76 5\’
vivl =B [vg] - Bl = - (3)

(choose one) (i) 1?7 (i) 3 (i) 3.

Let U =Y — Ys.
V(U) = EU? - E(U)?
= B[ —Y2)’] - B(("1 — Ya))*
E Y2 =Y, +YF] — [E(Y1) — B(Y,)?

E[Y?] —2EW] E[Y2] + E [Y5] = {[EMV))]* = 2E V1] E[Y3] + [E(Y2)]"}

= E[V] - [EM) + {E Y] - [EMVL))*}
= V(M) +V(Y2)

(i) True (i) False
(Notice: E(2Y1Y2) = 2E(Y1)E(Y2) because Y1 and Y2 are independent.)
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4. More Continuous Expectation Value Calculations.
Consider

22=y)(l—p) 0y <2 0Sy <L g+2p <2
= 5 — . ’ o - 7
[y, 92) { 0 elsewhere

(a) Since y; + 2y < 2, then yp < 1 — %yl, and marginal of Y] is

6 [l an 6 [l an
5/ 2—y)L—y2)dy, = 5/ (2= y1 — 2y2 + y1y2) dy2
0 0
6 y2=1-3y1

5

6 1 1 1
— 1— = T2 =3
5( oY1 4y1+8y1>

1
= = <2y2 —Y1Y2 — Ys + §y1y§>
y2=0

where 0 < y; < 2. So, the expected value of Y is

E[Y]—/2 fily)d —6/2 i Lerlp) g
1] = ; Y1J1\y1) ayy = 5/, Y1 291 491 891 Y1
_ 61, 1 1, 1 e _
= 5<2y1 691 16?/1 + 4091 o =
(choose one) (i) 32 (i) 32 (iii) 32.

(b) Since y; 4 2y, < 2, then y; < 2 — 2yo, and marginal of Y is

6

—A_w@—mxwwgwlz

2-2yo
5 / (2 —y1 — 2y + y1y2) dip

0

(2%

(2 — 2y2 — 295 + 2y3)

1 Yy1=2-2y2
— 2y1y2 + —yfzn)
2 -0
Y1

ooy ooy oo
l\DI»—t

where 0 < y; < 1. So, the expected value of Y is

1 1
6
ElY;] = /0 Yo fa(y2) dys = 5/0 Y2 (2_292—2?/3"‘23/3) dija
6y 24 2, 2 » _
= 5(92 392 4yz+ 5?J2 - =

(choose one) (i) =& (i) = (iii) =.
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(c¢) Using the properties of expectation above,

1
E[25Y] + 50Y3] = 25E[Y1] + 50E[Ys] = 25 (2—57)) + 50 (%) =
(i) 29 (ii) 30 (iii) 31.
(d) Since
1 6 [l
E[Y;] = / y§f2(92)dy2 = g/ ?J% (2 — 2ys — 2?/3 + ng) dyo
0 0

6/2, 2 25+26y221_3
T os\3B T TR TE) T e

then variance is
Vv = £y - Bl - 2 - (L) =
2 25 \ 25
. 24 . 25 e 26
(choose one) (i) e (i) oz (i) o
(e) According to Tchebysheff’s theorem, the probability variable Y5 is within
k = 3 standard deviations of mean E[Y3] is at least

1 1 8
That is, there is at least a %th chance the following interval contains Y5:
EYs] 3Vl = — + 3¢/ 22
? EDT 625

(i) (—0.23,0.79) (i) (—0.33,0.89) (i) (—0.43,0.99).

5. Expected Number of Matches. Ten people throw ten tickets with their names on
each ticket into a jar, then draw one ticket out of the jar at random (and put
it back in the jar). Let X be the number of people who select their own ticket
out of the jar. Let

X=Y1+Yo+---+Yp
where
v — { 1 if 7th person selects own ticket
’ 0 if ith person does not select their own ticket

(a) Each person chooses any of the ten tickets with equal chance,
. 1 N 2 N ]
E[Yj] =1 x p(1) + 0 x p(0) = (choose one) (i) 55 (ii) 15 (i) 75-
(b) Expected number of ten individuals to choose their own ticket is
E(X)=EY1) 4+ +E(Yi) =10x 55 = (i) 75 (i) 15 (iii) 1g-
We would expect one of ten individuals to choose their own ticket.

(¢) Ifn individuals played this game, then we would expect
EX)=EY) 4+ +EY,) =n(3) =0 22 ()2 (i) 2.

n
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5.7 The Covariance of Two Random Variables

We look at covariance, a measure of how two random variables are linearly related.
Covariance is defined by

Cov(Y1,Ys) = E[(Y1 — E(Y2))(Ya — E(Y2))] = E(V1Y2) — E(Y1)E(Y3),
and has the following properties,

e Cov(Y1,Ys) = Cov(Ya, Y1),

(
e Cov(Y1,Y1) =V(11),
e Cov(aYy,Ys) = aCov(Y,Y3), where a is a constant,
(

e Cov(Yy,Ys) =0if Y7, Y5 are uncorrelated or independent.

Uncorrelated random variables are not necessarily independent random variables.
Independent random variables are necessarily uncorrelated random variables. The
correlation p, —1 < p < 1, is given by

Cov(Y1,Ys)  Cov(Y1,Y5)

V(Y)V(Ya) o102

Exercise 5.7 (The Covariance of Two Random Variables)

1. Covariance and Correlation: Waiting Times To Catch Fish. The joint density,
p(y1,y2), of the number of minutes waiting to catch the first fish, y;, and the
number of minutes waiting to catch the second fish, y,, is given below.

Y2 l Y — 1 2 3 total

1 0.01 0.01 0.07 | 0.09
2 0.02 0.02 0.08 | 0.12
3 0.08 0.08 0.63| 0.79

total 0.11 0.11 0.78 | 1.00

(a) If g(y1,vy2) = y1y2, then

EMYsl = >3 (5192) ply1, 1)

= ?Txyi;(o.m) + (1% 2)(0.02) + (1 x 3) (0.08)
+ (2% 1)(0.01) + (2 x 2) (0.02) + (2 x 3) (0.08)
+ (3 x1)(0.07) + (3 x 2) (0.08) + (3 x 3) (0.63) =
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(choose one) (i) 5.17 (ii) 6.17 (iii) 7.17.

(Hint: Type 1,1,1,2,2,2,3,3,3 in Ly and 1,2,3,1,2,3,1,2,3 in Lo, define Ly = Ly x Lg, type
0.01,0.02,0.08,0.01,0.02,0.08,0.07,0.07,0.63 in L4, define Ls = L3 X L4, sum Ls using 1-Var Stats
Ls, read Y« =T7.17.)

(b) Since
EYi] = Y _ wipi(yr) = (1)(0.11) + (2)(0.11) + (3)(0.78) = 2.67
EYa] = > wepalyz) = (1)(0.09) + (2)(0.12) + (3)(0.79) = 2.7,

then covariance is
Cov(Ya, Ya) = E(Vi1Y3) — E()E(Y) = 717 — (2.67)(2.7) ~
(choose one) (i) —0.039 (ii) 0.039 (iii) 0.139.

(c) Since
Elyy] = 23: yipi(y1) = (17)(0.11) + (2%)(0.11) + (3%)(0.78) = 7.57,
Vy)] = yb::[lYf} — [EM)]® = 7.57 — 2.67% = 0.4411,
BlYy] = iyipz(yz) = (17)(0.09) + (2)(0.12) + (3%)(0.79) = 2.7,

Vs = E[YF] - [B[Ys])]” = 7.68 — 2.7* = 0.39,

then correlation is
Cov(Y1,Y2) —0.039 N
VY)V(Ye) VOHITx039
(choose one) (i) —0.235 (ii) —0.139 (iii) —0.094.
There is very little linear correlation between two waiting times.
(d) Let Uy =Y; + Y, and Uy = Y] — Y,. Then

Cov(Uy,Us) = E(UUs) — E(UY)E(Us)

= E[(Y1+Y2)(Y1 Vo)l = E((V1+Y2)) E((Y1 - Y2))
= B =Y (B (Y1)+E(Yz)][ (Y1) — E(Y: )]

= B[] - [YQ} {E [E())"}

= E[YY]-[EM) —{E [YZ] [E(YV2)}

= V(Yh) = V(Ys) = 0.4411 — 0.39 ~
(choose one) (i) 0.0355 (ii) 0.0392 (iii) 0.0511.
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2. Covariance and Correlation: Marbles In An Urn. Marbles chosen at random
without replacement from an urn consisting of 8 blue and 6 black marbles. For
1th marble chosen, Y; = 0 if blue and Y; = 1 if black.

Y2 | 31 — | blue, 0 black, 1| pa(ye)
blue, 0 138 NN 8-16111635
black, 1 Seat STSE 1413
p1(y1) 14-13 1413 1
(a) Since
EVY,] = ZZ Y1y2) p(Y1, Y2)
y1=0y2=0

B 86
= (0x (14 13) (14 13)
(1><0( ) (65)_6-5
14-13 14-13 14-13’

ElYi] = Zylpl(yl)

y1=0
8-74+8-6 6-84+6-5 6-8+6-5
= B — 1 =
<O)< 14-13 )+()< 14-13 > 14-13

EY,] = 2922?2(?/2)

y2=0
8-7+6-8 8:-6+6-5 8:-6+6-5
B <0)( 14-13 )+<1)< 14-13 >_ 14-13

then covariance is

Cov(Y1,Y2) = E(M1Ya) — E(Y1)E(Y2) =

(choose one) (i) 61327 (i) — 22 (i) — L.
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(b) Since
3
8- 7T+8-6 6-84+6-5 6-8+6-5
21 _ 2 2 (e fTo-v 2 _
ElYY] = ;ylpl(yl)_(o)( 14-13 )+(1)( 14 -13 ) 14-13 7
6-8+6-5 (8:6+6-5)\"
v, = E[Y2 —[EV;]? = — ~ 0.24
VY] [1} (Y]] 14 - 13 < 14 -13 ) 0245,
0
8- 74+6-8 8:64+6-5 8:-64+6-5
21 2 2 (e fTb-o 2 _
E[YQ} = 292]92(92)—(0)( 14-13 ) (1)< 14 -13 ) 14-13 ’

y2=0

2_8-6+6-5_<8-6+6-5

vivel = B[] - [EM = — 43 13 ) ~ 0.245,

then correlation is

Cov(Yy,Ys) —a2 N
V(Y1)V(Yy)  +v0.245 x 0.245
(choose one) (i) —0.077 (ii) —0.139 (iii) —0.294.

(¢c) Relationship between covariance and variance.

Cov(V,Y)) = E(WiY) - EV)EY) = E(Y2) - [EMW)] =
Cov(Ya,Ys) = E(Y2Y2) — E(Y2)E(Y2) = E(Yy) — [E(Ya)]?

(V1) ~ 0.245

v
V(Va) ~ 0.245

(i) True (i) False
3. Covariance and Correlation: Weight and Amount of Salt in Potato Chips.
(a) Machine A. Bivariate density function for machine A is

L 49<y, <51,2<y, <8
—J) 12 — T T
fy1,92) { 0  elsewhere
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1. Since
8 51
EMWYs] = / (v192) [ (y1,y2) dyrdys
2 J49
8 51 1 8 1 1 y1=>1
= (ylyz) — dydys Z/ Y2 <—y2> dys
/2 /49 12 o, 1277\27)
100 2)”28
fily) = / f(y1,12) dyo
8
1 1 _ 1
= e — d = — y2_8 = —
/2 12 Y2 12(y2>y2:2 9
51
E[YI] = / y1f1(yl) dy,
49
51 1 1 y1=>51
= / Y5 dy, = (ZJ%) = 50,
49 y1=49
foly2) = / f(y1,12) din
511 B 1

E[Y2] = /2?/2f2(yz)dyz

8 y2=8
1 1,
= Yo— dys = (—yz) =5,
/2 6 1272)

then covariance is
Cov(Y1,Ys) = E(V1Y2) — E(Y1)E(Ys) = 250 — (50)(5) =
(choose one) (i) 0 (ii) 1 (iii) 2.
ii. Since Y; and Y5 are uncorrelated, Cov(Y7,Ys) = 0, then correlation is
~ Cov(Yy,Ys) 0 B
P V)V (Ys) 0245 x 0.245
(choose one) (i) 0 (ii) 1 (iii) 2.

ili. Random variables Y; and Y, are uncorrelated, Cov(Y7,Ys) = 0, be-
cause they are independent,

EM)1Ys) = E(Y1)E(Y2).
(i) True (i) False
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(b) Machine B. Bivariate density function for machine B is

1
f(y,12) :{ 0

49 <y1 <51,4<y2 <6
elsewhere

i. Since Y; and Y5 are independent,

COV(Yl, YQ) =

(choose one) (i) 0 (i) 1 (iii) 2.

ii. Since Y7 and Y5 are independent,
correlation p = —$200Y2)_ — (choose one) (i) 0 (i) 0.5 (iii) 1.

V(Y1)V(Y2)

4. More Covariance and Correlation.

Consider

[y, 92) :{

S2—y)(l—1) 0<y <2, 0<y <1, y+2y, <2

elsewhere

which has a non-rectangular range.

(a) Since

E V1Y

—_
[\V]

6

5 / / 11Y2) (2 — 11 — 2y2 + y1y2) dyadys
o Jo

6 2 2 2 2

= (20192 — Yive — 2015 + yiv5) dyidys
o Jo

6 1 y=2

= / (yfyz ylyz yiys + gy?yz?) dys
0 y1=0

6 (1 8 8

- 4 —yy — 4 d

5/0 ( Y2 — 3 yz + 3yz> Y2

6 (/4 4

g/ (gyz gyg) dys
0

6 (4, 4, 4

5 (6?/2 992>y20 15

\

6 [2 1 1 1
)d 1— =y — 2+ =3 d
y1f1 Y1) dyy = 5/ yl( YL Y + 8y1) U

6 1, 1, 1 +15y222_14
(2% 6 1Y ot ey 257

1 1
6
/ Yo fo(y2) dys = 3/ Y2 (2 = 2y — 2y5 + 2y3) dys
0 0

6o 2, 2, 2\"" 7
5('”2 ¥ T gt TR ~ 25

y2=0
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then covariance is

Co(vi, i) = B() - B0 E0D) = 1 - (55) (55 ) =

205 () 206 (iii) 207

(choose one) (i) T87E T87E T87E

(b) Since

2 2
6 1 1 1
ElY?] = /0 vi fi(yr) dy, = 5/0 Y (1 — ¥ - 491 + 8?/1) diy

6(1, 1, 1 1\ 202
= ?J1__y1__y1+ = o5

s\3 TR T T ) T
202 14\? 4854
Y] = EI[Y? —[E[Y]]] = = s
vl = B[]~ B =50 - (5) = T
! 6
ElYy] = /.%fz Yy2) dys = 5/ Y (2—2yz—2y§+2y§) dyo
0

6 (2 2 9
R (3y2 i y + 5 )
V%J:EWﬂ—me=%-<%)

then correlation is

Cov(Yy,Ys) f
Vinv(y) 4682554 X 6265

(choose one) (i) 0.19 (ii) 0.23 (iii) 0.34.



