Midterm 1 Solutions
1. (16 points) For all the parts to this problem, let the annual discount rate be 3%.

a)
Find the present value of the following cashflow: receive $13,240 every year for 20 years with the first payment being 45 years from now.
A: 1.03^-44 * PV(3%,20,-13240)= $53,651.19
b)
Consider the following cashflow: receive x dollars now and the same amount in a year from today, and pay $300k a year forever with the first payment being a year from today.  What is the value of x in order for the present value of the cash flow to be 0?
A: x+x*1.03^-1 = $300k/0.03.  So, x=300k/0.03 / (1+ 1.03^-1) = $5,073,891.63
2. (14 points) Consider a stimulus program that intends to spend $300 billion every year, for three years.  Assuming a 3% discount rate, 
a) what is the present value of the program?
A: PV(3%,3,-300b)= $848.58b
b) how much would the present value increase if the $300 billion were spent at the beginning of each year rather than at the end?
A: PV(3%,2,-300b)+300b=$874.04b.  Difference to part a is $25.46b
3.  (16 points) You are running a small business.  At the beginning of the month you have $1000.  At the end of the first week you have revenues of $2200 and expenses of $1000 for that week.  In the second week your revenues are $2000 and your expenses are $700.  In the third week your revenues are $2100 and your expenses are $1100.  In the fourth week, your revenues are $2200 and your expenses are $3000 (they are higher as you need to pay the rent).  You have a checking account earning 1% annually compounded weekly.

A: Week 0: 1000. 

Week 1: (week 0)*(1+1%/52)+2200-1000= $2,200.19
Week 2: (week 1)*(1+1%/52)+2000-700= $3,500.62
Week 3: (week 2)*(1+1%/52)+2100-1100=  $4,501.29
Week 4: (week 3)*(1+1%/52)+2200-3000=   $3,702.15

a) How much money do you have at the end of the four weeks?
A: $3702.15

b) What is the minimum balance of the account over those four weeks?  Does it ever drop below $1000?
A: no.
4. (14 points) What is the effective annual interest rate of 

a) a car loan with a 5% annual interest rate compounded monthly?

A: (1+5%/12)^12-1 = 5.12%
b) a credit card with a 24.7% annual interest rate compounded monthly?

A: (1+24.7%/12)^12-1 = 27.70%
5. (12 points) The price of home is $250k. Calculate your monthly payment if you get a mortgage with a 20% down payment at 15-year fixed annual rate of 3%.
A: PMT(3%/12,15*12,-250k*0.8) = $1,381.16
6. (16 points) Five years ago you bought a home and took out a 30 year mortgage for 150k at 6%.  Suppose you’ve made monthly payments of $1200.  (This may be higher than the minimum monthly payment.)

a) What is the remaining principal today?

A: (150k – PV(6%/12,5*12,-1200)) * (1+6%/12)^(5*12) =  $118,603.49

b) What is the monthly payment if you would refinance the mortgage with a new 15-year mortgage at 3%?

A: PMT(3%/12,15*12,-118603.49) = $819.05

7. (12 points) Consider a 30-year mortgage with a 5% interest rate and a 20% down payment.  If you can afford a $1000 monthly payment, how expensive a house can you buy?  How large is the down payment?

A: PV(5%/12,30*12,-1000)/0.8 = $232,852.02.  Hence the down payment is 20% of that or $46,570.40.
