Course:
03.452

Forest Science II

Unit 8:
Economics of Forest Resources Management
Lesson 4:
Forest Finance

QCC:
58, 60, 61, 62, 64, 76, 77, 78, 79, 380, 385, 386, 387, 388

Objectives: 

1.
Compare simple and compound interest.

2.
Calculate the present value of a single sum.

3.   Calculate the future value of a single sum.

4. Calculate an installment payment.
Teaching Time:


2 days – 55 minute periods

References:
Gunter and Haney. Essentials of Forestry Investment Analysis. Oregon State University Bookstores, Inc. Cornwallis, OR.

Union Camp Lesson Guide
Georgia Agriculture Education PowerPoint:

Forestry_Finance_K_Irwin_2003.ppt
Materials and Equipment:

Overhead projector

Dry erase or chalkboard

Handouts
Teaching Procedure

Introduction and Mental Set

The natural resource manager is accordingly much concerned with matters of investment and interest.  They play a large part in evaluation problems and are a day-by-day business fact of life.  Interest is the rental price paid for the use of money.

Discussion 


1.
Would you rather pay simple or compound interest on a loan?

A.
The two kinds of interest, simple and compound, are distinguished by whether interest is allowed to accumulate and earn interest on this accumulation; simple interest is paid annually with payments based on the original principle only.  Compound interest results when interest is paid on the interest accumulation in addition to the payment on the initial principal.
B.
See course 03.451 Forestry Unit 11 Lesson 1 for examples and further discussion.

 2.
What is the present value or discounted value of a single sum received in the future?  In other words, what is something worth today that you will not receive in until sometime in the future?

A.
This problem occurs when there is a need for determining the amount of money that you would need to invest today in order to have a certain amount in the future.  It also occurs when a forester does a retroactive basis determination for a timber sale.

B.
See course 03.451 Forestry Unit 11 Lesson 1 for examples and further discussion.
3.
What is the value of calculating the future value of a single sum?

A.
This is basically a compound interest problem.  Investments in forestry properties often have to be carried for many years into the future before any return is realized.  Using the future value, the resource manager is able to compare alternatives as to whether or not they are cost-effective.

B.
See the course 03.451 Forestry Unit 11 Lesson 1 for examples and further discussion.
4.
How do you calculate an installment payment?

A.
Amortization refers to the liquidation of a loan on an installment basis, usually by equal payments at equal intervals.  For tax and other purposes, borrowers are frequently interested in knowing what portion of the loan payment is for interest and how much is going toward principal.

B.
An installment payment may be calculated using the following equation:

Vo (i (1 + i)n)

a =
  
 (1 + i)n - 1 
Where

Vo
= initial value

  
i 
= rate of interest

n
= number of years

a
= installment payment

C.
Example 1-
Calculate an installment payment for a loan on a $7,000 used tractor.  Assume 3 yearly payments at 12% interest per year.




Yearly payment is:


 Vo (i (1 + i)n)

a =
   (1 + i)n - 1 

$7,000 (.12(1+ .12)36)

a =

  (1 + .12)36)- 1
a =
$7,000 (.41635)

a =
$2,914.45
Summary
In summary, interest or rent paid for the use of money, is usually a necessary expense of doing business.  Its use is extremely valuable in comparing investment alternative strategies for forest enterprises.

Evaluation

Written exam as follows:

EXAM

1. You have $10,000 which can be invested at an interest rate of 9%; what will this amount be worth in ten years?  Calculate the answer with simple versus compound interest.

2. A forestry investment of $15,000 over a period of 20 years should yield a return of at least 7%.  Calculate the value of this investment using interest compounded annually.

3. At 8% interest, what is the present value of a $10,000 bank note due in six years if the interest compounds annually?

4. Suppose that we have a lease that will be worth $5,000 when payment is due in 5 years.  At an interest rate of 8%, what is its value today.

5. Calculate an yearly installment payment for a loan of $120,000 for a timber farm.  Assume 15 payments at 9.5%.

EXAM ANSWERS

1. You have $10,000 which can be invested at an interest rate of 9%; what will this amount be worth in ten years?  Calculate the answer with simple versus compound interest.


Simple 


Annual interest = $10,000 x .09 = $900


Interest


$900 x 10 years = $9,000 total interest






$10,000 + $9,000 = $19,000 total interest and principal


Compound 


Vn = Vo(1+i)n

Interest


Vn = $10,000(1+.09)10





Vn = $10,000(2.367)






Vn = $23,670 total interest and principal

2. A forestry investment of $15,000 over a period of 20 years should yield a return of at least 7%.  Calculate the value of this investment using interest compounded annually.


Vn = Vo(1+i)n 


Vn = $15,000(1+.07)20


Vn = $15,000(3.870)


Vn = $23,670 Value of investment

3. At 8% interest, what is the present value of a $10,000 bank note due in six years if the interest compounds annually?


Vo = Vn


         (1+i)n 


Vo = $10,000


         (1+.08)6


Vo = $10,000

         (1.587)


Vo = 6,301.20 Present value

4. Suppose that we have a lease that will be worth $5,000 when payment is due in 5 years.  At an interest rate of 8%, what is its value today.


Vo = Vn

         (1+i)n

Vo = $5,000

         (1+.08)5

Vo = $5,000

         (1.469)


Vo = $3,403.68 Present value

5. Calculate an yearly installment payment for a loan of $120,000 for a timber farm.  Assume 15 payments at 9.5%.

a = Vo(i(1+i)n
        (1+i)n-1

a = $120,000(1+.095)15

       (1+.095)15-1

a = $120,000(.12774)

a = $15,328.80 Yearly installment payment
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