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Course:
03.451

Forest Science I

Unit 10:
Forest Business Management
Lesson 1:
Forest Business Terminology

GPS:
AG-FS-11-A, AG-FS-11-B 
Academic Standard:……………………………….... ELA9LSV1, ELA9LSV2, SCSh2, SCSh9, SCSh12
Objectives: 

1.
Define financial terms related to forest resources.
2.
Compute simple and compound interest.

3.
Compute future and present values.

Teaching Time:


2 hours
References:

Essentials of Forestry Investment Analysis.  OSU Bookstores, Inc. Cornvallis, OR. 

Forests and Forestry. 5th Edition. Interstate Publishers, Inc. Danville, IL. 
Union Camp Corporation. International Paper School Forest Lesson Guide. Lesson XII. Central Region Agricultural Office.

http://www.gfc.state.ga.us
Materials and Equipment:

Dry erase board 
Handouts 11.1.1 - 11.1.5

Teaching Procedure

Introduction and Mental Set

A basic understanding of financial concepts is critical to the economic well-being of students once they enter the work place.  The analytical techniques for handling the time dimension of forestry investments are built around interest concepts.

Discussion

1.
Refer to International Paper School Forest Lesson Guide - Lesson 12

2.
What is interest?

Interest is the return obtainable from the productive investment of capital.  It can be thought of as the rent (price) paid to lenders by borrowers for the use of money

3.
What is the rate of interest?

A.
The interest rate can be defined as the rental price (expressed as a percentage rate) for a period of time (usually one year)

B.
A percent rate means a $.10 rental charge for $1.00 at the end of one year; total debt at that time is $1.10.  Also, $1.00 at the beginning of the year and $1.10 at the end of the year are equivalent values at 10% interest.  Likewise, $1.00 at the beginning of a year and $1.20 at the end of the year are equivalent, at 20 percent interest.
4.
Would you rather receive simple or compound interest on your savings account? Why?

A.
Simple interest is paid annually with payments based on the original principal only

B.
Compound interest results when interest is paid on the interest accumulation in addition to the payment on the initial principal.  It will make you rich.

C.
Give Problem Handout 11.1.1

D.
Earnings for the period at simple interest are $30.00; compound interest earnings are $33.10; the difference of $3.10 is the interest earned on the accumulated interest.  

E.
Compound interest should be used in analyzing forestry investment alternatives with a life greater than one year because opportunities exist for earning vents on the accumulated interest; for example, savings accounts, mutual funds, U.S. Government Bonds, etc. (This concept is known as Opportunity Cost)

5.
What is the APR or Annual Percentage Rate?

A.
The APR or Annual Percentage Rate is the effective compound interest rate for one year.  When compounding periods are more frequent than annually (i.e., monthly or daily), the stated interest rate for such time periods will be less than when calculated on an annual abases.  

B.
For example: A 10% rate compounded monthly is the same as a 10.47 APR.

6.
What do we mean by Interest Rate Components?

A.
A commercial rate of interest can be separated into three or more component parts.  The most common breakdown is time preference, risk, and inflation (although the components are not separately labeled or easily recognized in practice).
B.
Time preference - Assuming a risk-free environment and constant price level, time preference expresses (as a percentage rate) the additional consumption necessary to make a person indifferent between having an amount today and a greater amount at some future date.  The higher the rate of time preference, the more a person values present consumption as opposed to the prospect of increased future gratification.  The time preference component is often referred to as Apure@ or a risk-free@ interest.  A measure of the Apure@ rate is thought to be that paid by a stable government on its securities.

C.
Risk or Default Probability - How likely is the chance that the interest and principal will not be paid at the expected intervals? Some investments are not as safe as others; they have a greater risk of default.  Wildcatting for oil is more risky than passbook savings.  Lenders compensate for risk by adding a percentage to the pure rate.  The more risky the investment, the higher the percentage.  

For example, a bank may lend to members at 9 percent on secured loans and 12 percent on signature loans.  The 3 percent difference expresses the added risk of the latter

D.
Inflation - At what expected rate will the real value of money, i.e., the value at the present, be reduced if received in the future.  Inflation must be included to account for future reductions in the purchasing power of the dollar.  Lenders account for inflation by adding the inflation rate to the lending rate.  For example, 5% pure rate + 2% risk + 2% inflation = 9% lending rate.
7.
What is the future value of a single sum invested today?

A.
This is the same as compound interest.  The problem to be solved is the amount in years, hence of a single sum invested now with interest not paid currently but accumulated and added to the principal

B.
The process of finding the future value of a single sum can be expressed in more general terms by the compound interest formula.  Mathematical symbols reflect those in most common usage.  Assuming that interest is added to the principal, the accumulation of principal and interest on a capital investment is determined in Handout 11.1.2

C.
As n becomes large, the process of working out future values year by year becomes quite cumbersome.  Fortunately, two methods are readily available for solving this difficulty.  First, the formulas are set up so that problems can be easily solved with a portable electronic calculator.  Second, tabular lists of multipliers are presented in the appendix.

D.
Table 1, the values for the quantity (1 + i)n have been computed for various i and n3.
8.
Put this example on the board:

A.
Example 2: If $100.00 is deposited in a credit union at 8 percent interest for four years, how much can be withdrawn at the end of this period?  Look up the multiplier for four years and 8 percent in Table 1.

B.
The multiplier is 1.360.  Substitute this value into the compound interest formula as follows:

Vn = Vo (1+i)n
V4 = $100 (1 + .08)4
V4 = $100 (1.360)

V4 = $136.00
C.
Many portable electronic calculators are equipped with the function yx.  This function can be used to find the value for the quantity (1 + i)n by substituting y for (1+I) and x for n.  Other calculators are designed specifically for financial calculations and have built in many of the compound interest formulas.  The use of either type reduces the need for tables and the likelihood of error in misreading them.  The table is provided in Handout 

D.
Give Problem Handout

9.
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 won’t receive until some time in the future?

A.
Present value or discount formula - The compound interest formula can be rearranged to solve for other unknowns.  Reversing the formula allows us to solve for the present (initial) value of a future amount.  That is, If Vn = Vo (1+i)n, dividing both sides by (1+i)n ,

Vn    =    Vo (1+i)n
(1+i)n
(1+i)n
Then, Vo = Vn  
(1+i)n
B.
This formula is known as the discount formula (dn) as the present value of a single sum.  The procedure for finding the present value of future sums is termed discounting. It is the reverse of compounding.

10.
Put this example on the board

A.
Example 3: At 7% interest, what is the present value of a $10,000 bond that will mature in five years?

Vo = Vn  



Vo = 
$10,000
 (1+i)n




(1.403)


Vo = $10,000

Vo = $7,127.58

 (1 + .07)5
B.
Give problem Handout 

Summary
Essentially, interest on owned capital in a business is not a cost to it, but an opportunity foregone.  As long as capital is invested in forest lands and other property, it is not available for investment elsewhere.  In summary, interest on owned capital is certainly an economic cost of production, and its use is necessary in cost analyses.

Upon completion of this lesson on Forest Business Terminology, students will be able to understand the effect that interest has on forestry investments

Evaluation

Written exam

10.1.1

Simple Interest vs. Compound Interest
Example 1: What are the earnings on a principal sum of $100.00 held for three years at a 10 percent annual interest rate (a) assuming simple interest? (b) Assuming compound interest?

A. 
Simple



Year 1
Year 2
Year 3
Principal



$100.00
$100.00
$100.00

Annual Interest (100 x .10)
$10.00
$10.00
$10.00
Principal + annual interest
$110.00
$110.00
$110.00
Previous interest payment
$0.00
$0.00

$0.00
Total principal & interest
$110.00
$120.00
$130.00

B.
Compound


Year 1
Principal



$100.00

Annual Interest (100 x .10)
$10.00
Principal + interest

$110.00

Year 2
Principal



$110.00

Annual interest (110 x .10)
$11.00
Principal + interest

$121.00

Year 3
Principal



$121.00

Annual interest (121 x .10)
$12.10
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$133.10

10.1.2

Compound Interest Formula
At the end of the first year the amount (V1) of principal plus interest is:

V1
= 
Vo + Vo i 

=
Vo (1+i)1
At the end of the second year,

V2 
= 
V1 + V1 i

=
Vo (1+i) + Vo (1+i) 

=
Vo (1+i) (1+i)

=
Vo (1+i)2
At the end of the third year

V1 
= 
V2 + V2 i

=
Vo (1+i)2 + Vo (1+I)2 i 

=
Vo (1+i)2 (1+i)

=
Vo (1+i)3

Generally,

Vn = Vo (1+i)n
Where,

Vo = initial value

i = the rate of interest per period (expressed as a decimal)

n = the number of interest bearing periods

Vn = value after n periods

10.1.3

Compound Interest Problems
Exercise 1.
You have $1,000.00 which can be invested at an interest rate of 5%; what will this amount be worth in 10 years?

Exercise 2.
 If you loan $300 for 6 years at 10% interest, how much will you receive if the interest is compounded annually?

Exercise 3.
Suppose we deposit $50 in a savings account for four years, at 8% interest, compounded annually.  What will be the value of the capital and interest at the end of the four years?


10.1.4

Compound Interest Problem Answers
Exercise 1

Vn = Vo (1+i)n
V10 = $1000 (1 + .05)10
V10 = $1000 (1.629)

= $1,629.00

Exercise 2

Vn = Vo (1+i)n
V6 = $300 (1 +.10)6
V6 = $300 (1.77156)

= $531.47

Exercise 3

Vn = Vo (1+i)n
V4 = $50 (1 +.08)4
V4 = $50 (1.360)

= $68.00

10.1.5

Present Value Problems
Exercise 4.
At 8% interest, what is the present value of $1,000 Bank Note due in six years if the interest compounds annually?

Exercise 5.
Suppose we have a lease that will be worth $500 when payment is due in 3 years.  At an interest rate of 6%, what is its value today?

10.1.6

Present Value Problem Answers
Exercise 4

Vo
=
Vn     
(1+i)n
Vo
=
$1000
(1+.08)6
Vo
=
$1000
1.587

Vo
=
$630.12

Exercise 5

Vo
=
Vn     
(1+i)n
Vo
=
$500
(1+.06)3
Vo
=
$500
1.191

Vo
=
$419.82

10.1.7
Table 1 - Single Payment Compound Amount Factor
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Number




Interest Rate per Period

of periods

(n)

3%

4%
5%
6%
7%
8%
10%
12%


1

1.030
1.040
1.050
1.060
1.070
1.080
1.100
1.120




2

1.061
1.082
1.103
1.124
1.145
1.166
1.210
1.254

3

1.093
1.125
1.158
1.191
1.225
1.260
1.331
1.405

4

1.126
1.170
1.216
1.262
1.311
1.360
1.464
1.574

5

1.159
1.217
1.276
1.338
1.403
1.469
1.611
1.762

6

1.194
1.265
1.340
1.419
1.501
1.587
1.772
1.974

7

1.230
1.316
1.407
1.504
1.606
1.714
1.949
2.211

8

1.267
1.369
1.477
1.594
1.718
1.851
2.144
2.476

9

1.305
1.423
1.551
1.689
1.838
1.999
2.358
2.773

10

1.344
1.480
1.629
1.791
1.967
2.159
2.594
3.106

11

1.384
1.539
1.710
1.898
2.105
2.332
2.853
3.479

12

1.426
1.601
1.796
2.012
2.252
2.518
3.138
3.896

13

1.469
1.665
1.886
2.133
2.410
2.720
3.452
4.363

14

1.513
1.735
1.980
2.261
2.579
2.937
3.797
4.887

15

1.558
1.801
2.079
2.397
2.759
3.172
4.177
5.474

16

1.605
1.873
2.183
2.540
2.952
3.426
4.595
6.130

17

1.653
1.948
2.292
2.693
3.159
3.700
5.054
6.866

18

1.702
2.026
2.407
2.854
3.380
3.996
5.560
7.690

19

1.754
2.107
2.527
3.026
3.617
4.316
6.116
8.613

20

1.806
2.191
2.653
3.207
3.870
4.661
6.727
9.646

21

1.860
2.279
2.786
3.400
4.141
5.034
7.400
10.804

22

1.916
2.370
2.925
3.604
4.430
5.437
8.140
12.100

23

1.974
2.465
3.072
3.820
4.741
5.871
8.954
13.552

24

2.033
2.563
3.225
4.049
5.072
6.341
9.850
15.179

25

2.094
2.666
3.386
4.292
5.427
6.848
10.835
17.000

30

2.427
3.243
4.322
5.743
7.612
10.063
17.449
29.960

35

2.814
3.946
5.516
7.686
10.677
14.785
28.102
52.799

40

3.262
4.801
7.040
10.286
14.974
21.725
45.259
93.051

45

3.782
5.841
8.985
13.765
21.002
31.920
72.890
163.987

50

4.384
7.107
11.467
18.420
29.457
46.902
117.391
289.001
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