Principles of Real Estate 

Solutions to Problem Set 2
I.
IRR and NPV

     A.   Single future receipts

          1.   Doctor Bob purchased 100 acres of land 10 years ago for $15,000  per acre.  If he

               could have alternately invested the money at 11 percent per year (in an equally risky

               investment), what price per acre must he receive today to break even with his

               opportunity (required) rate?





HP10B Keystrokes:






Clear All




1
   P/YR




     B.   Annuities

          1.   Compute the IRR for an annuity that costs $17,500 today and pays $400 at the end of

               each month for the next 5 years.





HP10B Keystrokes:






Clear All




12
   P/YR




 
2.   Compute the NPV for the annuity in I.B.1. if you discount future cash flows

             
  monthly at 12% annually; at 14% annually.
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HP10B Keystrokes:






Clear All
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   P/YR
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  +/-
CFj

400 CFj

60   
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@ 14% the NPV  =  -$309.19

   C.   Annuity with a lump sum future receipt.

          1.   The Landco Development Company is considering the purchase of an apartment

               project for $450,000.  Landco estimates that it will receive $45,000 at the end of each

               year for the next 8 years and $600,000 when it sells the property at the end of the 8

               year period.  If Landco purchases the project, what is the expected internal rate of

               return?            





HP10B Keystrokes:






Clear All




1
   P/YR




          2.   You pay $300,000 in equity for a real estate investment which is expected to produce

               after-tax cash flows of $21,000 per year for 7 years.  At the end of year 7, you

               expect to sell the property for an after tax cash flow of $400,000.  If your required

               rate of return is 12 percent, what is the Net Present Value of the investment?




HP10B Keystrokes:




Clear All




1
   P/YR






Alternative HP10B Keystrokes:






Clear All




1 P/YR

300,000  +/-  CFj

21,000
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6 Nj

421,000        CFj



     D.   Uneven cash flows.

          1.   Compute the IRR for an investment that costs $50,000 today and pays $10,000 at the

                end of year 1; $15,000 at the end of year 2; $20,000 at the end of year 3; and

                $25,000 at the end of year 4.





HP10B Keystrokes:






Clear All
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IRR/YR

          2.   Compute the NPV for the investment in I.D.1. if future cash flows are discounted at

               12% annually; at 14% annually.




HP10B Keystrokes:
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1
          P/YR

50,000
  +/-
CFj

10,000
  CFj

15,000
  CFj

20,000
  CFj

25,000
  CFj

12
I/YR





NPV


@14% the NPV =  -$1,384.62.

  E.   Grouped cash flow.

          1.   Compute the IRR for an investment that costs $9,500 today and pays $100 at the end

               of each month for the next year; $200 at the end of each month during the second

               year; $300 at the end of each month for the third year; and $400 at the end of each

               month during year 4.




HP10B Keystrokes:
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  2.   Compute the NPV for the investment in I.E.1. if future cash flows are discounted

                     monthly at an annual rate of 9%; at 10%.




HP10B Keystrokes:
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NPV

@10%  the NPV  =  -$132.40

II.  Loans

     A.   Pure discount

          1.   You borrow $10,000 today and agree to repay the loan with 8% annual interest

               (compounded annually) five years from today.  What will you owe at the end of the

               loan term?





HP10B Keystrokes:






Clear All




1            P/YR




          2.   Recompute the loan balance in II.A.1. if interest is compounded monthly.





HP10B Keystrokes:






Clear All




12             P/YR




 
B.   Interest only

          1.   You borrow $100,000 today and make monthly interest only payments at 9% annual

                 interest for four years.  What is your monthly interest payment?  What is your loan

                 balance in four years?



Interest  =  (0.09/12) x $100,000  =  $750;  Mortgage Balance  =  $100,000

     C.   Constant Payment

          1.   Compute the annual payment to amortize a $175,000, 10% annual interest rate, 25

               year, fixed payment loan.





HP10B Keystrokes:






Clear All




1              P/YR




               a.   Compute the mortgage balances outstanding at the end of years 1, 2, and 3.





HP10B Keystrokes:






Clear All




1 P/YR





         
MB2  =  $171,263.21 and MB3  =  $169,110.12.


Alternative HP10B Keystrokes:






Clear All




1             P/YR





               b.   Separate the annual debt service payment into interest and principal for years

                    1, 2, and 3.



  (1)
       (2)

       (3)

     (4)

      (5)



Year
 Beginning 
   Interest
Principal
   Ending




   Balance
 0.10 x (2)
PMT - (3)
   Balance










  (2)  -  (4)





    1
$175,000.00
$17,500.00
$1,779.41
$173,220.59



    2
$173,220.59
$17,322.06
$1,957.35
$171,263.24



    3
$171,263.24
$17,126.32
$2,153.09
$169,110.15

          2.   Compute the monthly payment to amortize a $130,000, 11% annual interest rate, 30

                year, conventional mortgage.





HP10B Keystrokes:






Clear All




12 P/YR


               a.   Separate the monthly payments into interest and principal for the first 3

                     months.



   (1)
       (2)

       (3)

     (4)

      (5)



Month
 Beginning 
   Interest
Principal
   Ending




   Balance         0.11/12 x (2)
PMT - (3)
   Balance

(2) -  (4)



1
$130,000.00
  $1,191.67
  $46.35
$129,953.65


2
$129,953.65
  $1,191.24
  $46.78
$129,906.87


3
$129,906.87
  $1,190.81
  $47.21
$129,859.66

               b.   Compute the annual debt service.




Annual Debt Service   =  DS  =  12 x  $1,238.02  =  $14,856.24

c. Compute the mortgage balance outstanding at the end of year 1, 2, and 3.

               d.   Compute the annual interest and principal payments for years 1, 2, and 5.





HP10B Keystrokes:  (PV of remaining monthly payments discounted @ contract rate)






Clear All




12          P/YR




Alternative HP10B Keystrokes: (FV of contract CFs)






Clear All




12           P/YR





  (1)
       (2)

       (3)

       (4)

      (5)



Year
 Beginning 
   Ending
  Principal
  Interest




   Balance            Balance
  (2)  -  (3)
 DS  -  (4)




   1
$130,000.00
$129,414.79
  $585.21
$14,271.03





   2
$129,414.79
$128,761.91
  $652.88
$14,203.36



   3
$128,761.91
$128,033.49
  $728.43
$14,127.81



   5
$127,220.77
$126,314.00
  $906.77
$13,949.47


HP10B Keystrokes:  (Using amortization keystrokes)






Clear All




12          P/YR


130,000   +/-




1





12




/ Display PEr 1-12 /


=


/ Display Year 1 interest of  $14,271.08 /


=


/ Display Year 1 principal of  $585.16 /


=


/ Display Year 1 balance of  $129,414.84 /




12




/ Display PEr 13-24 /


=


/ Display Year 2 interest of  $14,203.37 /


=


/ Display Year 2 principal of  $652.87 /


=


/ Display Year 2 balance of  $128,761.97 /





49



60




/ Display PEr 49-60 /

=


/ Display Year 5 interest of  $13,949.48 /


=


/ Display Year 5 principal of  $906.76 /


=


/ Display Year 5 balance of  $126,314.09 /

e. 
In what month is 50% of the loan repaid? 




HP10B Keystrokes:





Clear All




12           P/YR



D. Compute lender yields/true borrowing costs for constant payment mortgages.

1.
Compute the true borrowing cost for a 9% annual interest rate, 25 year, $140,000 

constant payment mortgage if the borrower is charged a $1,500 loan origination fee and three 

discount points.  

a. Assume the borrower makes monthly payments and holds the mortgage until maturity.






One discount point = 0.01 ( $140,000 = $1,400


Three discount points = 3 ( $1,400 = $ 4,200


Net loan amount = $140,000 - $ 4,200 - $ 1,500 = $ 134,300.

HP10B Keystrokes:






Clear All




12           P/YR





HP10B Keystrokes:






Clear All




12           P/YR



b. 
Recompute the true borrowing cost if the borrower prepays the loan after 4 years. 




HP10B Keystrokes:





Clear All




12           P/YR







HP10B Keystrokes:






Clear All




12           P/YR


c.
Recompute the true borrowing cost for if the borrower is charged a 2% prepayment 



penalty and repays the loan after four years.  




PP48
=
0.02  x  $132,816.55

=
$ 2,656.33




HP10B Keystrokes:






Clear All




12           P/YR


E. Solving for points necessary to achieve a desired yield.

1.
How many discount points does a lender have to charge to obtain a 11.25% yield on a 


$120,000, 10.5% annual interest rate, 30 year, constant monthly payment mortgage if the borrower 

is charged a $1,000 loan origination fee. 

a. Assume the borrower holds the loan until maturity.
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$ 119,000 – POINTS   =   $ 113,016.95


POINTS   =   $ 5,983.05

b.
Recompute the discount points assuming the borrower prepays the loan, without 



penalty, at the end of 5 years.  
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$119,000  -  POINTS   =   $ 116,613.58

  
POINTS   =   $2,386.42

c.
Recompute the discount points if the borrower is charged a 2% prepayment penalty 



and repays the mortgage at the end of 5 years. 



PP60
=
0.02  x  $116,258.34

=
$2,325.17
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$119,000   -   POINTS   =   $117,941.89


POINTS   =   $ 1,058.11
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