Matthew Lencsak

ECN 510 – Financial Econometrics

February 6, 2003

Exam #1

1) The portfolio is:
x(30+T) + (1-x)(180-T)
E[r] = E[x(30+T) + (1-x)(180-T)]

= x(30+70) + (1-x)(180-70)

= 100x + 110(1-x)

The variance is:
Var[x(30+T) + (1-x)(180-T)]



= Var[x(30+T)] + Var[(1-x)(180-T)] + 2Cov[x(30+T), (1-x)(180-T)]

Note:
Var[x(30+T)] = 100x2,
Var[(1-x)(180-T)] = 100(1-x)2
Cov[x(30+T), (1-x)(180-T)]
= E[x(30+T-30-70)(1-x)(180-T-180+70)]

= E[x(1-x)(T-70)(70-T)]

= -E[x(1-x)(T-70)2]

= -x(1-x)*E[(T-70)2]

= -x(1-x)100

Var[T] = E[(T-70)2]

Var[x(30+T) + (1-x)(180-T)]

= 100x2 +100(1-x)2 – 2x(1-x)100

= 100[x2 + (1-x)2 – 2x(1-x)]

= 100[x2 + 1 – 2x + x2 – 2x + 2x2]

= 100[4x2 – 4x + 1]

	x
	0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	1.0

	Var
	100
	64
	36
	16
	4
	0
	4
	16
	36
	64
	100

	Std Dev
	10
	8
	6
	4
	2
	0
	2
	4
	6
	8
	10

	E[r]
	110
	109
	108
	107
	106
	105
	104
	103
	102
	101
	100
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B) The safest investment strategy:




Expected Value = $105




Std Dev = 0

C) The highest value that can be achieved = $110.

2) With insurance:

CS = 100,000 – 0.6k + k 



(1)

CNS = 200,000 – 0.6k




(2)


To find budget equation:



Modifying equation (1), we have:



(3/2)CS = 150,000 + 0.6k



(3)


Adding (2) + (3), we have budget equation:



(3/2)CS + CNS = 350,000



(4)

CNS = -1.5CS + 350,000 



Slope of the budget line = -3/2


MRS = - MUS / MUNS



MRS = - 0.5 (1/CS)


     
   0.5 (1/CNS)



MRS = -1 (CNS/CS)

To find optimal value, equate MRS = slope of the budget line:



MRS = -3/2



-1(CNS/CS) = -3/2



CNS/CS = 1.5



CNS = 1.5CS





(5)


Substituting equation (5) into budget equation (4), we have:



1.5CS + 1.5CS = 350,000



3CS = 350,000



CS = $116,666.67


Therefore:



CNS = 1.5CS



CNS = $175,000


Number of insurance, k, needed:



CNS = 200,000 – 0.6k = 175,000



k = $41,666.67


Insurance premium has to be paid:



Total premium = ($0.60)k = ($0.60)($41,666.67)



Total premium = $25,000
3) Interest rate, r = 10% and will remain 10% forever

A) One year from now, bottle of wine = $22

PVwine = FVwine / (1+r)t
PVwine = $22 / (1+0.10)1 = $20

Thus, I would be willing to pay $20 for the bottle of wine.
B) One year from now, bottle of wine = $22

The bottle will rise in value by $1 a year forever.

Therefore, the PVt = [$22 + (t – 1)]/ (1+0.10)t.

	t
	1
	2
	3
	4
	5
	6

	PVt
	$20
	$19.01
	$18.03
	$17.08
	$16.14
	$15.24


Given this chart with these numbers, the most that I would be willing to pay for this bottle of wine is $20.
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