
Q 1 :

( a)

EX = 0. 15 × 0
. 18 + o . 15 × ( - 0 .

05) to . 1 × 0 . 08 to . 2 × o .
1

⼗ 0 、25 X 0. 15 + 0 . 15 × ( - 0 . 2)

= 0 . 055

EY = 0 、 15 × 0 .08
+015 × ( - 0 . 03) + o . 1 × o . 1

+ 0 . 2
× 0. 06

+ 0 , 25 X 0-0 .05) + 0
. 15 × 0

.

02

= 0 .
02

EX
2

= 0 . 15 × 0
. 182 + 0 、 15 × c - 0 . 05)

=

+ o . 1 X 0 . 08
=

t 0 , 2 x 0 . 12

⼗ 0 . 25 × 0 、 15
~

+ 015 × ( - 0 . 2 )
~

-

0. 0195⼀

rarX = EX - E( P

= 0 .
016475

simlidarly
EY

^

: 0 . 0035

VorY = 0EY
=

- E( P = 0 .

0031



ov ( x, Y ) = EXY - EXEY

EXY = 0 、5 × ( 0 、 18 × 0 、 08 ) + 0 、15 × ( - 0 .05 ) × ( - 00
.

3 )

+ o
. 1 X

0
. 08 X 0 . 1 + 0 . 2 × 0 . 1 × 0

.

60

+ 0 . 25 × 0 . 15 × ( - 0
. 05) + 0 . 15 X ( - 0 .

2 ) × 0
.
02

= 0 . 00191

ωr ( x , Y ) = 0
. 00191 - 0 . 055 × 0 . 02

-

0 .

00081
⼀



( b)

L = 0 . 75 × + 0 .25 个

EL = 0 .75 EX + 0
. 25 EY

= 0 .
0465

varL = 0.75varx + 0 . 25 var 个 + 2 × 0 .75 × 0 , 25 xav ( x
, y )

≈ 0 . 00976

c)

first , the minimum variance portfolio

min wvarxt ciwpvarytzwtiu'xx
av( x , φ )

⻛
Wax

WX =
vary - aty

'
evar9 - 2 arcx, n )

≈ 0 . 12754

WB = 1-WA =
0

.87246x



The optimalrisky portfoir is
given by

Ex - rf( ) vary
- ErY( > 0x,少
——

W . =
x

—⽐rfvar个 + CEY- H ) varx → ( EXtEY- 2H ) ωnx,个 )

= 1 . 3537

w
= 1 - 1 . 35⻔[

=
-
0 . 3537



( d )

、et
V denote the optimadnskyporefoivo

V = 1 . 3537 X - 0 . 3537 个

EV = 0 . 0674

var 、v
=

0
. 0298

000674 . W + 0 .
02 (1- W ) = 0 .

1

0 . 0474 W = 0 . 08

w = 1
.
6878

So the weight for x , y and nisk free assels

are

( 1 . 6878× 1 . 3537,
1

. 6878 × 1 -0 .3537 ) ,
-

0
. 6878 )

=

( 22848 ,
-

0 . 5970
,

-

0 . 6878
7



2
.

(a)

qi = 3 × 1 + 5 ×
1 = 1

92 = 3 × 0 + 5× 1 = 5

( b)

的 Bob
,

UBob = ( n ( x. ) + 岁 lu ( x ) + 51 m ( h )

With good s张⻓

goal
UBob = ( n ( %) + 号 | n ( 203500 - x0 )

withbadstete

bawl

UBob = m ( x0) t 5 In (250 - x0)2

Thus
good bal

U = 5 UBob + 了 UBob

⼀ 1 n " X0) + π 1 n (3520-。 )
⼀

+ * 1 n ( soo -x0 )



「

筑
。

⼆ 0

i⼀⽅品 %-张 vx % = 0

…

9 ( 350 - x0 ) (3w - Xo )
- Xol swo -X0 )

- 4 Xol 3500- x0 )

0 = 1672 ,
5

,

ystate = good , X 1
= 350 - 16725 = 1827 .

5

y state = bad x2 = 1500 - 167n5=827 . , 5

V
1

For Ben
,

UBenfood = 5 hu ( X0 ) + 51 n ( 3500 - X0 )②

UBenBad ≈ i Iu (xo ) + 5 In 2500
- N)3

.

U = 5 UBengod t 3 UBeBar

⼀

- Ʃ 1 n xo + In ( so - x 0)

π

t 4 In ( 3500 -X0 )



筑
。

= 0

G π ⼀ π -0- 5 0= 0

45 ( 2500 - X0 ) ( 350 - Xo) - 4 X 0 ( 3500 - X0 )

- * 加 (5 w 0-0 ) =016

X 0 = 2100

2f ste = g0wd X1
≈ 25w - H 00 = 400

fstete = bad X2 = 350
- 2100 = 1400

c) Both ofthemshouldbormwtrom the

market . Ben needs tobomowh7.5

Bob needs o borww 600
.


