NOTES

ACCOUNTING AND THE TIME VALUE OF MONEY
In accounting, compound interest, annuity, and present value techniques can be used to measure the relative values of cash inflows and outflows, evaluate alternative investment opportunities, and determine periodic payments necessary to meet future obligations, for example:

- notes receivable and payable

- leases

- amortization of premiums and discounts

- pensions

- capital assets

- sinking funds

- business combinations

- depreciation

- installment contracts

INTEREST, THE ‘COST’ OF MONEY

 Interest normally is stated at an annual rate.  If a firm borrows $50,000 (principal) at 10% (rate) for two years (time) to purchase a piece of equipment, the interest on the loan will be $5,000 at the end of the first year.  If the loan is repaid in 10 months the interest will be 10/12 of $5,000 or $4,166.67.

Simple Interest
Interest is charged only on outstanding principal; interest is not charged on any outstanding interest.  Simple interest on the above loan will be $10,000.


Year 1

$50,000 X .10
= $ 5,000


Year 2

$50,000 X .10
= $ 5,000

Total interest


  $10,000

Amount to be repaid at the end of two years is $60,000 ($50,000 + $10,000)

The formula for simple interest can be expressed as p x i x n, where p is the principal, i is the interest, and n is the number of interest periods ($50,000 X .10 X 2).

(Simple interest is applied mainly to short-term investments and debts due in one year or less.)

Compound Interest
Compounding interest is the process of computing interest on the outstanding principal plus any outstanding interest previously earned/owed – that is, on the outstanding balance.  If interest on the above loan is compounded annually, the interest for the second year would be $5,500, calculated as follows:



       Outstanding      Outstanding
Interest



           Principal
  
Interest             for period


Year 1

$50,000 
          0

$  5,000  ($50,000 X .10)


Year 2

$50,000 
 $ 5,000
$  5,500  [($50,000 + $5,000) X.10]

    Total interest on loan




$10,500

    Amount to be repaid at the end of two years =  $60,500 ($50,000 + $10,500).

Interest may be compounded daily, weekly, monthly, etc., and because of this the term ‘period’ is used instead of year.  To convert the annual interest rate to the compounding period interest rate, divide the annual interest rate by the number of compounding periods in a year.  The number of periods over which interest will be compounded is calculated by multiplying the number of years involved by the number of compounding periods in a year.  For example,


Annual interest rate

10%


Interest period


monthly


Term of loan


2 years


Compounding period interest rate = .10/12 = .008333


Number of interest periods = 2 years X 12 = 24

Four Fundamental Variables of Compounding

Rate of interest - the annual rate that must be adjusted to reflect the length of the compounding period if the compounding period if less than a year

Number of periods - the number of compounding periods (a period may be equal to or less than a year)

Future value - the value at a future date of a given sum or sums invested assuming compound interest

Present value - the value now (present time) of a future sum or sums discounted assuming compound interest

Present Value (PV)

PV is the amount that must be invested now (present time) to produce a future known amount.  For example, what amount must be invested today at 10% interest compounded annually to accumulate $5,000 at the end of ten years.

The present value method also can be used to determine the number of periods or the interest rate when the other facts are known.

Future Value (FV)
This is the opposite of present value and was demonstrated above in the discussion on compound interest.  We knew the present value -- the amount being borrowed now ($50,000) -- and determined the future value -- the amount to be repaid in the future  ($60,500).

Annuity
An annuity is a series of equal periodic payments or receipts called ‘rents.’  An annuity requires that rents be paid or received at equal time intervals, and that compounded interest be applied.

The Present Value of an Annuity

1.
The value today of equal future receipts (rents), or

2.
a sum of money invested today at compound interest that will provide for a series of equal withdrawals for a specified number of periods.

Ordinary Annuity

The initial sum of money is invested at the beginning of the first period and withdrawals are made at the end of each period, the first withdrawal being made at the end of the first period.

Annuity Due

The initial sum of money is invested and withdrawals are made at the beginning of each period, the first withdrawal being made at the beginning of the first period -- at the time the money is invested.  Therefore, there is one less discount period for an annuity due than for an ordinary annuity.

The Future Value of an Annuity

This is the sum (future value) of all rents (payments and receipts) plus the accumulated compound interest on them.

Ordinary Annuity
The rents occur at the end of each time period.

Annuity Due
The rents occur at the beginning of each time period.

THE TABLES

(The tables appear in Kieso on pages A-29 to A-33.)

Table A-1 -- The Future Amount of $1 (a single sum)
The amounts in this table are the various amounts to which $1 will accumulate if deposited now at the specified rate for the specified number of periods. The amounts in the tables are called ‘interest factors.’  Simply multiply the interest factor (the future amount of $1) by the number of dollars to be deposited.

Table A-2 -- The Present Value of $1 (a single sum)

The amounts in this table are the various amounts that must be deposited now at the specified rate of interest to amount to $1 at the end of the specified number of periods.  Simply multiply the interest factor (discounted amount of $1) by the number of dollars to be received in the future.

Table A-3 -- Future Amount of an Ordinary Annuity of $1 (a series of payments)

The amounts in this table are the amounts to which periodic rents of $1 will accumulate if the rents are invested at the specified rate of interest and are continued for the specified number of periods.  Multiply the interest factor (the future value of $1) by the amount of one rent.

Table A-4 -- Present Value of an Ordinary Annuity of $1 (a series of rents)
The amounts in this table are the various amounts of the rents that must be deposited now at the specified rate of interest to permit withdrawals of $1 at regular periodic intervals at the end of the specified number of periods.  Multiply the interest factor (the future amount of rents of $1 to be deposited) by the amount of a withdrawal to be made.

Table A-5 -- Present Value of an Annuity Due of $1 (a series of rents)
The amounts in this table are the various amounts of the rents that must be deposited now at the specified rate of interest to permit withdrawals of $1 at regular periodic intervals at the beginning of the specified number of periods.  The first withdrawal occurs now.  Multiply the interest factor (the discounted amount of rents to be deposited) from the table by the amount of a withdrawal to be made.

STEPS IN SOLVING COMPOUND INTEREST PROBLEMS
1.  
Classify the problem into one of eight types in order to identify:


a.
the computation to be performed


b.
the interest table to be used


Types of ‘Time Value of Money’ Problems
	
	FUTURE AMOUNT
	PRESENT VALUE

	SINGLE SUM
	
	

	ORDINARY ANNUITY
	
	

	ANNUITY DUE
	
	

	DEFERRED ANNUITY
	
	


2.
Determine n, the number of compounding periods, and i, the interest rate per period.


a.
Draw a time diagram.  This is helpful when the number of periods or 


number of rents must be figured out from the dates given in the problem.



Time Diagram


          (4)  PV

    (1)  Interest Rate Per Period
                 (3)  FV

                                                                         







 0            
 1

 2

 3

 4







   (2)  Number of Time Periods



Four Fundamental Variables (refer to page 63):




(1)  Interest rate per period




(2)  Number of interest periods




(3)  Future value




(4)  Present value




b.
If interest is compounded more than once a year --



(i) to find n:  multiply the number of years by the number of 



compounding periods per year



(ii) to find i:  divide the annual interest rate by the number of 



compounding periods per year



(iii) In annuity problems, n is equal to the total number of rents paid or 


received;  i and R (rents) should be stated on the same basis as n.  For 


example, if interest is compounded semiannually, then n = the number of 

semiannual rents paid or received, i = the annual interest rate divided by 

2, and R = the amount of rent paid or received every six months.



(iv) To solve for n or i, proceed to Step 5.

3.
Use n and i to choose the correct interest factor from the interest table 


indicated in Step 1.

4.
Solve for the missing quantity by performing the computation indicated 


in Step 1.

5.
To solve for n or i:


a.
First, perform the computation indicated in Step 1 to obtain the 



unknown interest factor.



b.
Then find n or i by referring to the appropriate interest table to 



locate the interest factor in the appropriate column and row.  



Interpolation may be necessary (discussed on page 69).
The Steps Illustrated

As you read and work through the solutions to each of the problems, draw the time lines.  
	PROBLEM
	STEP
	SOLUTION

	1.  If $10,000 is deposited in the bank today at 9% compounded annually, what will be the balance in five year?
	1

2 

3

4
	Problem:  future amount of a single sum

n = 5; i = 9%

The interest factor (a5

9%) from Table A-1 is 1.53862

a = P X 1.53862 = $15,386.20

(P = $10,000)

	2.  A company needs $100,000 to retire bonds.  What amount must be deposited on Jan. 1, 1996 at 10% interest compounded semiannually in order to accumulate the desired sum by Jan. 1, 2003?
	1

2

3

4
	Problem:   present value of a single sum

n = 14 (7 X 2); i = 5% (10%/2)

The interest factor (P14

5%) from Table A-2 is .50507

P = a X .50507 = $50,507

(a = $100,000)

	3.  If $731,190 can be invested now, what annual interest rate must be earned in order to accumulate $1,000,000 three years from now?
	1

2

5a

5b

5a

5b
	Problem can be solved as  either future value or present value of a single sum

n = 3; i = ?

Using PV approach:  P3

i  = P/a = .73119 ($731,190/$1,000,000)

Refer to Table A-2.  At n = 3, .73119 is at i = 11%.

Using FV approach:  a3

i = a/P = 1.36763 ($1,000,000/$731,190)

Refer to Table A-1.  At n = 3, 1.36763 is at i = 11%.

	4.  Beginning one year from now, six annual deposits of $2,000 each will be made into an account paying 8%.  What will be the balance in the account after the sixth deposit?
	1

2

3

4
	Problem:  Future value of an ordinary annuity

n = 6; i = 8%

The interest factor (A6

8% ) from Table A-3 is 7.33592

A = R X 7.33592 = $14,671.84 

(R = $2,000)

	5.  What amount must be deposited at 10% in an account on January 1, 1996 if it is desired to make equal annual withdrawals of $5,000 each beginning on January 1, 1997?  The last withdrawal will occur on January 1, 2000.
	1

2

3

4
	Problem:  PV of an ordinary annuity

n = 4; i = 10%

The interest factor (P4

10% ) from Table A-4 is 3.16986

P = a X 3.16986 = $15,849.30

(a = $5,000)

	6.  Beginning now, six annual deposits of $2,000 each will be made into an account paying 8%.  What will be the balance in the account one year after the sixth deposit is made?  (Compare this to problem 4.)
	1

2

3

4
	Problem:  FV of an annuity due

n = 6; i = 8%

The interest factor [A6

8%  X (1 + i)] from Table A-3 is [7.33592 X (1 +.08] = 7.92279

Ad = R X 7.92279 = $15,845.58

(R = $2,000)

	7.  An individual became an ‘instant millionaire’ in the 6/49 lottery.  Beginning today he is to receive 20 annual payments of $50,000 each.  At 12%, what is the present value of his winnings?
	1

2

3

4
	Problem:  PV of an annuity due

n = 20; i = 12%

The interest factor (Pd20

12%) from Table A-5 is 8.36578

Pd = R X 8.36578 = $418,289

(R = $50,000)

	8.  What amount must be deposited at the end of each year in an account paying 10% if it is desired to have $10,000 at the end of the fifth year?
	1

2

3

4
	Problem:  FV of an ordinary annuity

n = 5; i = 10%

The interest factor (A5

10%) from Table A-3 is 6.10510

R = A/6.10510 = $1.637.97

(A = $10,000)


DEFERRED ANNUITIES

A deferred annuity is an annuity in which two or more periods must pass before the rents will begin.  For example:

an ordinary annuity of ten annual rents deferred five years means that no rents will occur during the first five years, and that the first of the ten rents will occur at the end of the sixth year.  

an annuity due of ten annual rents deferred five years means that no rents will occur during the first five years, and that the first of ten rents will occur at the beginning of the sixth year.  

The differences between the two are as follows:

(y = periods deferred)





Ordinary Annuity

Annuity Due of






of n Rents Deferred

n Rents Deferred






for y periods


for y Periods
__

First rent occurs

(y + 1) periods from 

y periods from






now



now


Last rent occurs


(y + n) periods from

(y + n - 1) periods






now



from now


Future amount is

immediately after 

one period after


 measured as of

the last rent


the last rent

If a deferred annuity involves solving for a present value, the distinction between an ordinary annuity and an annuity due has no practical significance (see Problem 10 in “The Steps Illustrated”, this page).  This can be set up either as the present value of an ordinary annuity of 4 rents deferred 3 periods, as was done in problem 10, or it can be set up as the present value of an annuity due of 4 rents deferred 4 periods.  If the latter is done, different combinations of factors will be used, but the same answer will be obtained.  (Solve the problem using this alternative.)

If a deferred annuity involves solving for a future value, the distinction between an ordinary annuity and an annuity due is important.  The following formula is required:

DAd = R X An

i  X (1 + i)

where

DAd 

= future amount of an annuity due of n rents deferred for y 



   
periods



R

= periodic rents



An

i 

= the interest factor from Table A-3 for n periods at i %



(1 + i)

= 1 plus the interest rate

For example, change problem 9 on the next page  to read as follows:

As of the beginning of his first year in university, a student plans to deposit $1,000 in an 8% account at the end of his third, fourth, and fifth years in school.  What will be the balance in the account one year after the last deposit?

The time diagram is as follows:

                   


      1,000
1,000
        1,000
        ?
 _____________________________________________________________________

 0                  1                  2                  3                  4                   5                 6

The revised problem involves solving for the future amount of an annuity due of 3 rends deferred for 3 periods.  The solution is:

DAd = $1,000 X 3.24640 X 1.08 = $3,506.11
[(1 + i) accumulates interest for the last period.) 

	9.  At the beginning of his first year in university, a student plans to deposit $1,000 in an 8% account at the end of his third, fourth, and fifth years in school.  What will be the balance in the account immediately after the last deposit?
	1

2

3

4
	Problem:  FV of an ordinary annuity of 3 rents deferred for 2 periods

n = 3; i = 8%

The interest factor (A3

8%) from Table A-3 is 3.24640

Ad = R X 3.24640 = $3,246.40

(R = $1,000)

	10.  What amount must be deposited on January 1, 1996  at 10% interest to permit annual withdrawals of $500 each beginning on January 1, 2000 and ending on January 1, 2003?
	1

2

3

4


	Problem:  PV of an ordinary annuity of 4 rents deferred for 3 periods

n = 4; i = 10%; y = 3

The interest factors from Table A-4:

P7

10%  = 4.86842; P3

10%   = 2.48685; P4

10%   = 3.16986

The interest factor from Table A-2 (P3

10%  = .75132

Pd = R X (4.86842 - 2.48685) = $1,190.79

OR  Pd = R X (3.16986 X .75132)

(R = $500)


INTERPOLATION
Interpolation assumes that the difference between any two table values is linear.  We wish to determine at which point between these two factors our calculated factor lies.  Then we will adjust our factor by the appropriate change in the slope.

Using the first example in Kieso, page A-26:

Factor at 5%

2.65330

2.65330

Calculated factor
2.95000

Factor at 6%




3.20714
Difference

0.29670

0.55384

The calculated factor, 2.95, is 0.20670/0.55384 (.00536) beyond the 5% rate.  Therefore 5% plus the additional .536% gives us a rate of 5.536%.

BOND VALUATION
The bond contract spells out the terms of a particular bond issue:  the principal amount payable on the maturity date, the rate of interest to be paid, (called face amount and face rate respectively), the interest periods, maturity date, etc.  The bond is printed prior to issuance.  

Over the life of the bond issue, the market rate of interest fluctuates.  The bond ‘contract’ cannot be changed, but the price buyers are willing to pay for the bonds does.  They value bonds, based on the present value of future cash flows.
In determining the present value of a bond, there are two streams of cash flow to take into account:  the principal, paid on maturity, and the interest, payments of which are made in accordance with the terms of the bond issue (usually annually or semi-annually).

The interest is paid at the face rate.  The cash flows are valued using the market (effective yield) rate.

The text provides an example of a bond valuation problem in which bond interest is paid annually.  Following is an example of bond valuation where interest is paid semi-annually.

On January 1, 1998 Paul Williams Investigations Limited issued $100,000, 8% bonds with interest payable semi-annually, due in three years.  The market rate of interest at the time the bonds were issued was 10%.

How much would the bonds sell for in order to have an effective yield of 10% over the three-year period?

Cash Flow Streams:

Principal:  $100,000 to be paid in three years (a single sum)

Interest:  $4,000 to be paid semi-annually for six payments

[n = 6 (3 X 2); I = 4% (8%/2)]
Yield = 5% (10%/2)

Present value of cash flows:

Principal
$100,000 X .74622 (Table A-2)

= $74,622.00

Interest

$    4,000 X 5.07569 (Table A-4)

= $20,302.76

Market value of bonds


  
   $94,924.76

If the market rate of interest was 6%, buyers would pay a premium to purchase Paul Williams Bonds.

[n = 6; I = 3% (6$/2)]

Present value (market value) of bonds:

Principal
$100,000 X .83748
= $83,748.00

Interest

$    4,000 X 5.41719
= $21,668.76

Market value


 $105,416.76

If the market rate of interest was 8%:

n = 6; I = 4%

Present value (market value) of bonds:

Principal
$100,000 X .79031
= $79,031.00

Interest

$    4,000 X 5.24214
= $20,968.56

Market value


   $99,999.56 **

** this should be $100,000, difference due to rounding.

If market = face rate, market value of bonds will equal face value

If market < face rate, market value of bonds will be higher (pay a premium)

If market > face rate, market value of bonds will be lower (buy at a discount)
MEETING 5 – SELF STUDY PROBLEMS

Multiple Choice Questions

Set A

1.
In order for any revenue, expense, gain, or loss to be excluded in the determination 
of net income, certain criteria have to be met.  Which of the following are required?


a.
The item must be specifically identified and directly related to the business 


activities of specific periods.


b.
The item may be attributable to economic events, including obsolescence, 


occurring subsequent to the date of the financial statements.


c.
The item could not be reasonably estimated prior to such decisions or 


determinations.


d.
All of the above.


e.
None of the above.

2.
Which of the following is most reasonable?


a.
An interest rate has three components:  a pure return; a risk factor to 



compensate for productivity;  and an inflation factor.


b.
The dollar amount of interest is a function of three variables:  the amount 


borrowed or invested; the rate of interest; the time period covered by the 


loan.


c.
Banks often deduct interest in advance before the loan is made.


d.
All of the above.


e.
None of the above.

3.
Gina Roma wishes to sell her restaurant and has received three offers.  Which offer 
should be accepted, if Gina has alternative opportunities that will yield a return of  
8% per year?


a.
$284,000 cash (receivable immediately).


b.
$100,000 cash right now plus an annual instalment of 
$30,000 at the end of 


each year for 10 years, a total of  $400,000.


c.
An offer to manage the property for 10 years that would yield her $48,000 


cash at the end of each year for 10 years.  Gina would, however, have to 


make an initial 
investment of $10,000 cash right now.  Net cash inflow
 =


$470,000.


d.
Cannot determine with information given.


e.
None of the above.

THE FOLLOWING INFORMATION RELATES TO QUESTIONS 4 and 5.

Newman Enterprises bought some machinery from Chancellor Industries on January 1, 1994.  The sales contract required annual payments of $100,000 over five years.  The first payment was due on December 31, 1994.

4.
The selling price of the machinery was $379,079.  The interest expense for 1994 was:


a.
$ 43,258


b.
$ 37,908


c.
$ 24,185


d.
$120,920


e.
None of the above

5.
The selling price of the machinery is unknown.  The market rate of interest at the time 
was 12 percent.  The interest expense for 1994 was:


a.
$ 43,257


b.
$ 37,908


c.
$ 24,185


d.
$120,920


e.
None of the above

6.
Blade’s Studio, Inc. purchased new computer hardware for last year in an effort to 
regain market share lost due to the computer revolution.  For accounting purposes, 
amortization was calculated on the straight-line basis over five years.  After one 
year, it was determined that the remaining useful life of the hardware is two years, 
due to changes in technology.  The change in useful life should be reflected on the 
financial statements as a


a.
correction of an accounting error.


b.
change in accounting policy.


c.
change in accounting estimate.


d.
a loss


e.
none of the above.

7.
Which of the following items should be treated as (an) extraordinary item(s) for 
accounting purposes?


a.
The sale of land by a manufacturing company, where this is the only piece 


of land it owns.  Originally, the land was acquired for future expansion.  



Shortly thereafter the expansion plans were abandoned, but the land was 


held for speculation.


b.
The destruction of an airplane belonging to a major airline -- the 



consequence of a terrorist act.


c.
The destruction of a farmer's crops by drought, where drought conditions are 


only experienced every three or four years.


d.
The loss from fluctuation in foreign exchange rates, where an exporter 


accepts a notes receivable and the currency is subsequently devalued 5% 


due to political climate.


e.
None of the above.

8.
Under Canadian generally accepted accounting principles, when is it appropriate 
to accrue a contingent gain?


a.
When the gain will likely occur and can be reasonably estimated.


b.
When the gain will likely occur and is material in amount.


c.
When the gain will likely occur, but cannot be reasonably estimated.


d.
All of the above.


e.
None of the above.

9.
Your stockbroker has provided you with the following information concerning a term 
deposit currently held in your RRSP account:

	INSTITUTION
	PV
	FV
	INTEREST RATE
	TERM (Years - Compounding)

	TD Bank
	$20,000
	
	6%
	5 - semi-annual



What is the future value of the TD Bank deposit?


a.
$26,764.60


b.
$26,878.40


c.
$23,185.40


d.
$33,817.00


e.
None of the above

 SOLUTIONS TO SELF STUDY PROBLEMS

Multiple Choice Questions

Set A

1.  (a)
Answer b refers to a subsequent event; they are not included in net income, 
although they may be disclosed in the notes.


Answer c is not relevant to the question.

2.  (b)
Answer a -- risk does not compensate for productivity.


Answer c is not true

3.  (c)
Answer a - PV = $284,000


Answer b - PV = $100,000 + $201,302.40 [30,000 X 6.71008] = $301,302.40


Answer c - PV = -$10,000 + $322,083.84  [48,000 X 6.71008] = $312,083.84

4.  (b)
Step 1.  Determine the interest rate.

Using the PV method:  379,079/100,000 = 3.79079.  The interest factor on Table A-4 for 5 periods indicates an interest rate of 10%. 


Step 2.  Determine the interest for year 1994.


The actual debt is $379,079.  Interest for the year at 10% is $37,907.90.

5.  (a)
Step 1.  Determine the selling price -- PV of an annuity (5 rents of $100,000)

The interest factor for n =5; I = 12% (Table 4-A) is 3.60478.  Multiply $100,000 by this factor to determine the selling price of the equipment -- $360,478.


Step 2.  Determine interest for 1994.


$360,478 X .12 = $43,257.36

6.  (c)


7.  (b)

8.  (e)
Gain contingencies are not reported in the financial statements (not accrued).  
They may be reported in the notes.

9.  (b)
Future value of $1; n = 10; I = 3%


Interest factor = 1.34392


$20,000 X 1.34392 = $26,878.40
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