Principles of Real Estate

Solutions to Problem Set 1

I.   Time Value of Money Problems

     A.   Computing the future value of a one time deposit. 

          1.   What is the value in 7 years of $1000 deposited today in a savings account paying 8%

               annual interest compounded annually?





HP10B Keystrokes:

[image: image1.wmf]
          Clear All

[image: image2.wmf]

1            P/YR 


          2.   What is the value in 5 years of $2500 deposited today in a savings account paying 7%

               annual interest compounded monthly? 
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     B.   Computing the present value of a single future receipt. 

          1.   What is the value today of $15,000 received in 3 years if the receipt is discounted at

               11% annually?           
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          2.   How much would an investor be willing to pay for an investment that pays $25,000 in

               5 years if the investor discounts this future receipt at 12% annually? 
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          3.   You are thinking about purchasing 50 acres of land that you believe can eventually be

               developed as a shopping center. You estimate that you could sell the land 4 years

               from now for $150,000 per acre.  How much should you pay now for the land if you

               required a 20% annual rate of return?
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     C.  Computing the future value of an annuity. 

          1.   What is the value in 4 years of an investment that pays $1500 at the end of each year

               if the money is deposited in a savings account paying 9.5% annual interest? 
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         2.   What is the value in 3 years of an investment that pays $350 at the end of each month

               
if the money is invested in an account paying 8% annual interest?
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 36

          3.   Recompute the future values of the annuities in I.C.1. and I.C.2. when the payments

               are made at the beginning, rather than the end, of the periods.


 
       FV = $7,566.93 and $14,282.03, respectively.
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     D.   Computing the present value of an annuity. 

          1.   What is the value today of an annuity that pays $3000 at the end of each of 5 years if

               the future receipts are discounted at 11% annually? 
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          2.   How much would an investor be willing to pay for an investment that paid $950 at the

               end of each month for 3 years if the investor discounts future receipts monthly at an

               annual rate of 12%? 
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          3.   Recompute the present values of the annuities in I.D.1. and I.D.2. when the payments

               are made at the beginning, rather than the end, of the periods.



FV
=
$12,307.34 and $28,888.15, respectively.
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(BEGIN is displayed.)


          4.   You borrow an amount of money at 10 percent annual interest for 25 years with

               monthly amortization.  Your end of month payments are $817.83.  How much did

               you borrow?
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     E.   Sinking fund problems. 

          1.   Compute the annual payment that must be deposited at the end of the year in an

               account paying 7% annual interest to accumulate $9500 in 5 years. 
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          2.   Recompute the periodic payments for I.E.1. assuming monthly, rather than annual,

               payments. 
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          3.   Recompute the annual payments for I.E.1 assuming the investor had $2500 that she/he

               could deposit today in an account paying 8% annual interest compounded monthly and

               could use the principal and accumulated interest from the $2500 deposit as part of the

               $9500 needed in 5 years.  
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      4.   Mr. and Mrs. Smith plan to purchase a house.  To save for the down payment, they

               are depositing $500 at the end of each month in an account paying 9% annual interest

               compounded monthly.  How expensive a house will they be able to purchase at the

               end of 3 years if they make a 10% down payment?  (Ignore closing costs.)






    House Price 
  =
$205,764.
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     F.   Debt service problems. 

          1.   What is the monthly payment required to amortize a  $135,000, 30 year, 10% annual

               interest mortgage loan? 
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          2.   Same as I.F.1. but change the annual interest rate to 12%.        
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          3.   Same as I.F.1 but reduce the term to 15 years. 
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          4.   Compute annual debt service for I.F.1, I.F.2, and I.F.3.


  Annual debt service payments (12 x PMT) are  $14,216.64, $16,663.56, and $17,408.64; respectively.

          5.   Recompute I.F.1., I.F.2. and I.F.3. assuming annual, rather than monthly, payments. 
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Note the differences between annual debt service with monthly payments and annual payments.

II.  More Time Value of Money Problems

     A.   Perpetuities

          1.   What is the present value of an investment that pays $10,000 per year indefinitely if

               future receipts are discounted at 11% annually?




     B.   Growing perpetuities

          1.   Recompute the present value of the perpetuity in II.A.1. if the first cash flow is

               $10,400 increases at a constant 4% annual rate thereafter.





C.   PV of uneven cash flows

          1.   You are considering the purchase of some rental property that will produce the

               following cash flows:  Year 1, $27,500;  Year 2, $29,500; Year 3, $31,500; Year 4,

               $33,000, and Year 5, $350,000.  How much would you be willing to pay for the

               property if your annual required rate of return is 13%?  







=
$279,475.69
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     D.   PV of grouped cash flows

          1.   What is the present value of an investment that pays $150 per month for 12 months,

               $250 per month for the next 12 months and $350 per month for the following 12

               months if future receipts are discounted monthly at an annual rate of 12%?
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