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Chapter 8: Simple Interest:
Working with Single Payments and Applications
(Money Is Not Free)

If you have a lot of surplus cash, it would hardly make sense to hide it under your mattress or bury it in the backyard of your townhouse. As any investment specialist will tell you, you want your money to work for you instead of just sitting idle. So you can invest and be rewarded by earning interest. 
	Do you know if your account at the Royal Bank of Canada (RBC) has paid you the right amount of interest? You might assume that because everything at a bank is fully automated it is guaranteed to be correct. However, ultimately all automation at the Royal Bank relies on input by an employee. What if your interest rate is keyed in wrong? Maybe the computer programmer erred in a line of computer code and the amount of interest is miscalculated. What if RBC had a computer glitch? These pitfalls highlight the importance of always checking your account statements.
	In business, it would be rare for an organization to borrow or lend money for free. That is not to say that businesses are ruthless with each other; in the previous chapter, you saw that most business transactions are completed through interest-free credit transactions involving invoicing. However, this generosity does not extend indefinitely. After the credit period elapses, the business essentially treats an unpaid invoice as a loan and starts charging an interest penalty.
	When businesses need to borrow money, promissory notes, demand loans, and commercial papers are just three of the possibilities discussed later in this chapter.
	Even governments need to borrow money. Have you ever thought about how the government of Canada or your provincial government goes about doing that? While a government has many methods at its disposal, a common method is to use treasury bills—in essence, borrowing the money from investors.
	On a personal level, almost all people invest and borrow money at some time. This chapter examines consumer lines of credit and student loans, both of which carry simple interest rates. On the earnings side, it is common for people to have savings accounts that earn low rates of interest. Other short-term investments include treasury bills, commercial papers, and short-term guaranteed investment certificates (GICs). 
	The bottom line is that money does not come free. In this chapter, you will explore the concept of simple interest, learn how to calculate it, and then apply simple interest to various financial tools.
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[bookmark: _8.1:_Principal,_Rate,]8.1: Principal, Rate, Time
(How Does Interest Work?)
	
Your investments may be at risk if stock and bond markets slump, as a story in the Globe and Mail predicts. You wonder if you should shift your money into relatively secure short-term investments until the market booms again. You consider your high-interest savings account, but realize that only the first $60,000 of your savings account is insured. Perhaps you should put some of that money into treasury bills instead.
	Looking ahead, what income will you live on once you are no longer working? As your career develops, you need to save money to fund your lifestyle in retirement. Some day you will have $100,000 or more that you must invest and reinvest to reach your financial retirement goals.
	To make such decisions, you must first understand how to calculate simple interest. Second, you need to understand the characteristics of the various financial options that use simple interest. Armed with this knowledge, you can make smart financial decisions!
	The world of finance calculates interest in two different ways:
1. Simple Interest. A simple interest system primarily applies to short-term financial transactions, with a time frame of less than one year. In this system, which is explored in this chapter, interest accrues but does not compound.
2. Compound Interest. A compound interest system primarily applies to long-term financial transactions, with a time frame of one year or more. In this system, which the next chapter explores, interest accrues and compounds upon previously earned interest.

Simple Interest
	
In a simple interest environment, you calculate interest solely on the amount of money at the beginning of the transaction. When the term of the transaction ends, you add the amount of the simple interest to the initial amount. Therefore, throughout the entire transaction the amount of money placed into the account remains unchanged until the term expires. It is only on this date that the amount of money increases. Thus, an investor has more money or a borrower owes more money at the end.
[image: ]	The figure illustrates the concept of simple interest. In this example, assume $1,000 is placed into an account with 12% simple interest for a period of 12 months. For the entire term of this transaction, the amount of money in the account always equals $1,000. During this period, interest accrues at a rate of 12%, but the interest is never placed into the account. When the transaction ends after 12 months, the $120 of interest and the initial $1,000 are then combined to total $1,120.
A loan or investment always involves two parties—one giving and one receiving. No matter which party you are in the transaction, the amount of interest remains unchanged. The only difference lies in whether you are earning or paying the interest.
· If you take out a personal loan from a bank, the bank gives you the money and you receive the money. In this situation, the bank earns the simple interest and you are being charged simple interest on your loan. In the figure, this means you must pay back not only the $1,000 you borrowed initially but an additional $120 in interest.
· If you place your money into an investment account at the bank, you have given the money and the bank has received the money. In this situation, you earn the simple interest on your money and the bank pays simple interest to your investment account. In the figure, this means the bank must give you back your initial $1,000 at the end plus an additional $120 of interest earned.

[image: Teacher silhouette black and white with desk and blackboard by palomaironique]The Formula

The best way to understand how simple interest is calculated is to think of the following relationship:
Amount of simple interest = How much at What simple interest rate for How long
	Notice that the key variables are the amount, the simple interest rate, and time. Formula 8.1 combines these elements into a formula for simple interest.

P is Present Value or Principal: The amount of money at the beginning of the time period being analyzed is known as the present value, or P. If this is in fact the amount at the start of the financial transaction, it is also called the principal, which is the original amount of money that is borrowed or invested. Or it can simply be the amount at some earlier time before the future value was known. In any case, the amount excludes the interest.
I is Interest Amount: The interest amount is the dollar amount of interest that is paid or earned. To interpret the interest amount properly, remember who you are in the transaction. If you are borrowing the money, this is the interest amount charged to you. If you are investing the money, this is the interest amount you earn.  






Formula 8.1 – Simple Interest:   I = Prtt is Time: The time period or term is the length of the financial transaction for which interest is charged or earned.

r is Interest Rate: The interest rate is the rate of interest that is charged or earned during a specified time period. It is usually expressed in percent format. Unless noted otherwise, interest rates are expressed on an annual basis. An interest rate is the result of Formula 2.2, where

In this case, you calculate an annual interest rate in its decimal format as follows:

Thus, if you are earning $3 of interest annually on a $100 principal, then your annual interest rate is 3/100 = 0.03 or 3%.
















[image: cartoon cogs by tonyhewison]How It Works

Follow these steps when you calculate the amount of simple interest: 
Step 1: Formula 8.1 has four variables, and you need to identify three for any calculation involving simple interest. If necessary, draw a timeline to illustrate how the money is being moved over time.
Step 2: Ensure that the simple interest rate and the time period are expressed with a common unit. If they are not already, you need to convert one of the two variables to the same units as the other.
Step 3: Apply Formula 8.1 and solve for the unknown variable. Use algebra to manipulate the formula if necessary.
	Assume you have $500 earning 3% simple interest for a period of nine months. How much interest do you earn?
Step 1: Note that your principal is $500, or P = $500. The interest rate is assumed to be annual, so r = 3% per year. The time period is nine months.
Step 2: Convert the time period from months to years: t = .
Step 3: According to Formula 8.1, I = $500 × 3% ×  = $11.25. Therefore, the amount of interest you earn on the $500 investment over the course of nine months is $11.25.

[image: file important by Anonymous]Important Notes

Recall that algebraic equations require all terms to be expressed with a common unit. This principle remains true for Formula 8.1, particularly with regard to the interest rate and the time period. For example, if you have a 3% annual interest rate for nine months, then either
· The time needs to be expressed annually as 9/12 of a year to match the yearly interest rate, or
· The interest rate needs to be expressed monthly as 3%/12 = 0.25% per month to match the number of months.
It does not matter which you do so long as you express both interest rate and time in the same unit. If one of these two variables is your algebraic unknown, the unit of the known variable determines the unit of the unknown variable. For example, assume that you are solving Formula 8.1 for the time period. If the interest rate used in the formula is annual, then the time period is expressed in number of years.[image: ]


[image: Top Secret by Mogwai] Paths To Success

Four variables are involved in the simple interest formula, which means that any three can be known, requiring you to solve for the fourth missing variable. To reduce formula clutter, the triangle technique illustrated here helps you remember how to rearrange the formula as needed. 

[image: Lost in thought by hefedute]  Give It Some Thought

1. If you have money in your savings account (or any other investment) and it earns simple interest over a period of time, would you have more or less money in your account in the future?
2. If you have a debt for which you haven’t made any payments, yet it is being charged simple interest on the principal, would you owe more or less money in the future?
Solutions:
1. More, because the interest is earned and therefore is added to your savings account.
2. More, because you owe the principal and you owe the interest, which increases your total amount owing.






	Example 8.1A: How Much Interest Is Owed?

	Julio borrowed $1,100 from Maria five months ago. When he first borrowed the money, they agreed that he would pay Maria 5% simple interest. If Julio pays her back today, how much interest does he owe her?

	Plan
	Calculate the amount of interest that Julio owes Maria (I).

	Understand
	What You Already Know
Step 1: The terms of their agreement are as follows:
P = $1,100	r = 5%		t = 5 months
	How You Will Get There
Step 2: The rate is annual, and the time is in months. Convert the time to an annual number.
Step 3: Apply Formula 8.1.

	
	[image: ]

	Perform
	Step 2: Five months out of 12 months in a year is  of a year, or t = 
Step 3: I = $1,100 × 5% ×  = $1,100 × 0.05 ×  = $22.92

	Present
	For Julio to pay back Maria, he must reimburse her for the $1,100 principal borrowed plus an additional $22.92 of simple interest as per their agreement.



	Example 8.1B: Do You Know Your Interest Rate?

	A $3,500 investment earned $70 of interest over the course of six months. What annual rate of simple interest did the investment earn?

	Plan
	Calculate the annual interest rate (r).

	Understand
	What You Already Know
Step 1: The principal, interest amount, and time are known:
P = $3,500	I = $70		t = 6 months
	How You Will Get There
Step 2: The computed interest rate needs to be annual, so you must express the time period annually as well.
Step 3: Apply Formula 8.1, rearranging for r.

	
	[image: ]

	Perform
	Step 2: Six months out of 12 months in a year is  of a year, or t = .
Step 3: $70 = $3,500 × r ×             or 4%

	Present
	For $3,500 to earn $70 simple interest over the course of six months, the annual simple interest rate must be 4%.



	Example 8.1C: What Did You Start with?

	What amount of money invested at 6% annual simple interest for 11 months earns $2,035 of interest?

	Plan
	Calculate the amount of money originally invested, which is known as the present value or principal, symbolized by P.

	Understand
	What You Already Know
Step 1: The interest rate, time, and interest earned are known:
r = 6%	t = 11 months	I = $2,035
	How You Will Get There
Step 2: Convert the time from months to an annual basis to match the interest rate.
Step 3: Apply Formula 8.1, rearranging for P.

	
	[image: ]

	Perform
	Step 2: Eleven months out of 12 months in a year is  of a year, or t = 
Step 3: $2,035 = P × 6% ×             

	Present
	To generate $2,035 of simple interest at 6% over a time frame of 11 months, $37,000 must be invested.




	Example 8.1D: How Long?

	For how many months must $95,000 be invested to earn $1,187.50 of simple interest at an interest rate of 5%?

	Plan
	Calculate the length of time in months (t) that it takes the money to acquire the interest.

	Understand
	What You Already Know
Step 1: The amount of money invested, interest earned, and interest rate are known:
P = $95,000.00 	I = $1,187.50	r = 5%
	How You Will Get There
Step 2: Express the time in months. Convert the interest rate to a "per month" format.
Step 3: Apply Formula 8.1, rearranging for t.

	
	[image: ]

	Perform
	Step 2: 5% per year converted into a monthly rate is r = 
Step 3: $1,187.50 = $95,000 ×  × t          months

	Present
	For $95,000 to earn $1,187.50 at 5% simple interest, it must be invested for a three-month period.



Time and Dates
	
In the examples of simple interest so far, the time period equalled an exact number of months. While this is convenient in many situations, financial institutions and organizations calculate interest based on the exact number of days in the transaction, which changes the interest amount.
	To illustrate this, assume you had money saved for the entire months of July and August, where t =  or t = 0.1 of a year. However, if you use the exact number of days, the 31 days in July and 31 days in August total 62 days. In a 365-day year that is t =  or t = 0.169863 of a year. Notice a difference of 0.003196 occurs. Therefore, to be precise in performing simple interest calculations, you must calculate the exact number of days involved in the transaction.

Figuring Out the Days

In practice, when counting the number of days in a transaction you include the first day but not the last day. This is because interest is calculated on the daily closing balance, not on interim balances throughout a day. For example, if you borrowed $500 on June 3 and paid it back with interest on June 5, the closing balance on June 3 and June 4 is $500. However, on June 5 a zero balance is restored. Therefore, you count June 3 and 4 as days of interest but not June 5, so you will owe two days of interest, not three.
There are three common ways to calculate the number of days involved in a transaction.

Method 1: Use Your Knuckles
You can use your knuckles as an aid to remembering which months of the year have more or fewer days. 
[image: ]
	Put your knuckles side by side and start on your outermost knuckle. Every knuckle represents a month with 31 days. Every valley between the knuckles represents a month that does not have 31 days (30 in all except February, which has 28 or 29). Now start counting months. Your first knuckle (pinkie finger) is January, which has 31 days. Next is your first valley, which is February and it does not have 31 days. Your next knuckle (ring finger) is March, which has 31 days … and so on. When you get to your last knuckle (your index finger), move to the other hand’s first knuckle (an index finger again). Notice that July and August are the two months back to back with 31 days.
	If you are trying to calculate the number of days between March 20 and May 4, use your knuckles to recall that March has 31 days and April has 30 days. The calculations are illustrated in the table here.

	Start Date
	End Date
	Days between Dates

	March 20
	March 31
	31 − 20 = 11 days

	March 31 (which precedes April 1, so it is day "0" for April)
	April 30
	30 − 0 = 30 days

	April 30 (which precedes May 1, so it is day "0" for May)
	May 4
	4 − 0 = 4 days

	TOTAL
	11 + 30 + 4 = 45 days



	Why does the end date of one line become the start date of the next line? Recall that you count the first day, but not the last day. Therefore, on the first line March 31 has not been counted yet and must be counted on the second line. Ultimately a transaction extending from March 20 to May 4 involves 45 days as the time period.

Method 2: Use A Table of Serial Numbers
In the table on the next page, the days of the year are assigned a serial number. The number of days between any two dates in the same calendar year is simply the difference between the serial numbers for the dates.
Using the example in Method 1, when the dates are within the same calendar year, find the serial number for the later date, May 4 (Day 124) and the serial number for the earlier date, March 20 (Day 79). Then, find the difference between the two serial numbers (124 – 79 = 45 days).


[image: ]

*For Leap years, February 29 becomes Day 60 and the serial number for each subsequent day is increased by 1.
Method 3: Use The BAII Plus Date Function
Your BAII Plus calculator is programmed with the ability to calculate the number of days involved in a transaction according to the principle of counting the first day but not the last day. The function "Date" is located on the second shelf above the number one. To use this function, open the window by pressing 2nd 1.
· Scroll amongst the four display lines by using your ↑ and ↓ arrows. There are four variables:
1. DT1 is the starting date of the transaction.
2. DT2 is the ending date of the transaction.
3. DBD is the days between dates, which is your t in Formula 8.1.
[image: ]4. ACT or 360 is the method of calculating the days between dates. In ACT (for “actual”), the calculator calculates the DBD based on the correct number of days in the month. In 360, the DBD is based on treating every month as having 30 days (30 × 12 = 360 days). For all calculations, set the calculator to the ACT mode. Toggle this setting by pressing 2nd SET.
· To enter a date into the calculator, the calculator uses the format of MM.DDYY where:
· MM is the numerical value of the month; you do not need to enter the leading zero on months with only one digit.
· DD is the day of the month; you must always enter this value with two digits using a leading zero for days 1 through 9 in a month.
· YY is the last two digits of the year; you must always enter this with two digits. If your question does not involve a year, select an appropriate year of your choice.
· As long as you know any two of the DT1, DT2, or DBD variables, you can calculate the third. Enter any two of the three variables, pressing ENTER after each and ensuring the window shows the output variable you are seeking, and then press CPT.
	Using the example in Method 1, to calculate the time from March 20 to May 4 you first need to choose a year arbitrarily, perhaps 2011. Therefore, perform the following sequence:
2nd DATE
2nd CLR Work (to erase previous calculations)
3.2011 ENTER ↓ (this is March 20, 2011)
5.0411 ENTER ↓ (this is May 4, 2011)
CPT
Answer: 45
Note that the answer is the same as the one you arrived at manually using your knuckles.

[image: file important by Anonymous]Important Notes

When solving for t, decimals may appear in your solution. For example, if calculating t in days, the answer may show up as 45.9978 or 46.0023 days; however, interest is calculated only on complete days. This occurs because the interest amount (I) used in the calculation has been rounded off to two decimals. Since the interest amount is imprecise, the calculation of t is imprecise. When this occurs, round t off to the nearest integer.

[image: Cartoon No Idea by j4p4n]Things To Watch Out For

Miscalculating the number of days in February has to be one of the most common errors. To help you remember how many days are in February, recall your knowledge of leap years.
· February has 28 days except for leap years, in which it has 29 days.
· Leap years are those years that are evenly divisible by four or 400. However, those years that are evenly divisible by 100 (excepting years that are evenly divisible by 400) are not leap years. Here are some examples to illustrate this rule:
1. The year 1900 was not a leap year, since it is evenly divisible by 100 and not by 400.
2. The year 1996 was a leap year, since it is evenly divisible by four and not by 100.
3. The year 2000 was one of those exception years, and it was a leap year since it is evenly divisible by 400.
4. The year 2004 was once again a leap year since it is evenly divisible by four and not by 100. Thus, in this century 2004, 2008, 2012, 2016, 2020, 2024, and so on by fours are all leap years with 29 days.
5. The year 2100 will not be a leap year, since it is evenly divisible by 100.
	Note that when it comes to the total number of days in a year, simple interest calculations ignore the 366th day in a leap year. Therefore, assume a year has 365 days in all calculations.

[image: Top Secret by Mogwai] Paths To Success

When entering two dates either on the calculator or in Excel, the order in which you key in the dates is not important. If you happen to put the last day of the transaction into the first field (DT1 or Start Date) and the start day of the transaction into the last field (DT2 or End Date), then the number of days will compute as a negative number since the dates are reversed. Ignore the negative sign in these instances. Using the example, on your calculator if you had keyed May 4 into DT1 and March 20 into DT2, the DBD computes as −45, in which you ignore the negative sign to determine the answer is 45 days.
	Example 8.1E: Time Using Dates

	Azul borrowed $4,200 from Hannah on November 3, 2011. Their agreement required Azul to pay back the loan on April 14, 2012, with 8% simple interest. In addition to the principal, how much interest does Azul owe Hannah on April 14?

	Plan
	Calculate the amount of simple interest (I) that Azul owes Hannah on his loan.

	Understand
	What You Already Know
Step 1: The principal, simple interest rate, and dates are known:
P = $4,200	r = 8%		
Start Date = November 3, 2011	
End Date = April 14, 2012
	How You Will Get There
Step 1 (continued): Calculate the number of days in the transaction. Note that this transaction involves February 2012, which is a leap year.
Step 2: The rate is annual and the time is in days. Convert the time to an annual number.
Step 3: Apply Formula 8.1.
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	Perform
	Step 1 (continued):
	Start Date
	End Date
	Days between Dates

	November 3, 2011
	November 30, 2011
	30 − 3 = 27

	November 30, 2011
	December 31, 2011
	31 − 0 = 31

	December 31, 2011
	January 31, 2012
	31 − 0 = 31 

	January 31, 2012
	February 29, 2012
	29 − 0 = 29

	February 29, 2012
	March 31, 2012
	31 − 0 = 31

	March 31, 2012
	April 14, 2012
	14 − 0 = 14

	TOTAL
	27 + 31 + 31 + 29 
+ 31 + 14 = 163 days


Step 2: 163 days out of 365 days in a year is t = 
Step 3: I = $4,200 × 8% ×  = $4,200 × 0.08 × 0.446575 = $150.05
	Calculator Instructions
[image: ]

	Present
	Azul borrowed the money for a period of 163 days and owes Hannah $150.05 of simple interest on his loan, in addition to repaying the principal of $4,200.



	Example 8.1F: Figuring Out Dates Using Time

	On September 13, 2011, Aladdin decided to pay back the Genie on his loan of $15,000 at 9% simple interest. If he paid the Genie the principal plus $1,283.42 of interest, on what day did he borrow the money from the Genie?

	Plan
	To determine the starting date, the time involved in this transaction, or t, must be calculated.

	Understand
	What You Already Know
Step 1: The principal, interest amount, simple interest rate, and end date are known:
P = $15,000.00 	I = $1,283.42
r = 9%	      End Date = September 13, 2011
	How You Will Get There
Step 2: The time is in days, but the rate is annual. Convert the rate to a daily rate.
Step 3: Apply Formula 8.1, rearranging for t.
Step 3 (continued): Using the End Date, use the t to determine the Start Date.
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	Perform
	Step 2: Convert the interest rate to daily: r = .
Step 3: $1,283.42 = $15,000 ×  × t
 days  347 days
Step 3 (continued): The number of days is close to a year. Go back 365 days and start at September 13, 2010. Notice that 347 days is 
365 − 347 = 18 days short of a full year. Adding 18 days onto September 13, 2010, equals October 1, 2010. This is the start date.
	Calculator Instructions
[image: ]

	Present
	If Aladdin owed the Genie $1,283.42 of simple interest at 9% on a principal of $15,000, he must have borrowed the money 347 days earlier, which is October 1, 2010.



Variable Interest Rates
	
Not all interest rates remain constant. There are two types of interest rates:
1. Fixed. A fixed interest rate is an interest rate that is unchanged for the duration of the transaction.
2. Variable. A variable interest rate is an interest rate that is open to fluctuations over the duration of a transaction. This variable interest rate is usually tied to the prime rate, which is an interest rate set by the Bank of Canada that usually forms the lowest lending rate for the most secure loans. Most people and companies are usually charged the prime rate plus a percentage (typically 0.5% to 5%) to arrive at the variable interest rate. The Bank of Canada periodically adjusts this rate because of economic and financial considerations in Canada.
	In all of the previous examples in this section, the interest rate (r) was fixed for the duration of the transaction. When r fluctuates, you must break the question into time periods or time fragments for each value of r. In each of these time fragments, you calculate the amount of simple interest earned or charged and then sum the interest amounts to form the total interest earned or charged.
[image: ]	This figure illustrates this process with a variable rate that changes twice in the course of the transaction. To calculate the total interest amount, you need to execute Formula 8.1 for each of the time fragments. Then total the interest amounts from each of the three time fragments to calculate the interest amount (I) for the entire transaction. 

	Example 8.1G: A Floating Rate

	Julio borrowed $10,000 on May 17 at a variable interest rate of prime + 3% when the prime rate was 2¼%. On June 22 the prime rate increased by ¼%, and on September 2 it increased again by ½%. How much interest will Julio pay when he repays his loan on October 4?

	Plan
	Calculate the amount of interest that Julio owes for the entire time frame of his loan, or I, from May 17 to October 4.

	Understand
	What You Already Know
Step 1: There is an initial interest rate and then it changes twice over the course of the transaction. That means there are three time periods and three different interest rates. The principal is also known: P = $10,000.
	Date
	Interest Rate

	May 17 to June 22
	2¼% + 3% = 5¼%

	June 22 to September 2
	5¼% + ¼% = 5½%

	September 2 to October 4
	5½% + ½% = 6%



	How You Will Get There
Step 1 (continued): Calculate the number of days for each of the three time periods.
Step 2: The rates are annual while each of the times are in days. Convert each of the times to an annual number.
Step 3: For each time period, apply Formula 8.1.
Step 3 (continued): Sum the three interest amounts to arrive at the total interest paid.
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	Perform
		
	Step 1 (continued)
	Step 2
	Step 3

	Dates
	Calculations
	Total # of Days
	Convert t to annual
	Calculate interest

	May 17 to June 22
	May 17 to May 31 = 14 days
May 31 to June 22 = 22 days
	14 + 22 = 36 days
	
	


	June 22 to September 2
	June 22 to June 30 = 8 days
June 30 to July 31 = 31 days
July 31 to August 31 = 31 days
August 31 to Sept 2 = 2 days
	8 + 31 + 31 + 2 = 72 days
	
	


	September 2 to October 4
	Sept 2 to Sept 30 = 28 days
Sept 30 to October 4 = 4 days
	28 + 4 = 32 days
	
	


	Step 3 (continued): TOTAL
	$319.32




	
	Calculator Instructions
[image: ]

	Present
	Julio owes $319.32 of simple interest on his October 4 repayment date.





[image: Paper and Pencil 2 by isaiah658]Section 8.1 Exercises

For each of the following questions, round all money to two decimals and percentages to four decimals.

Mechanics
For questions 1–6, solve for the unknown variables (identified with a ?) based on the information provided.
	
	Interest Amount
	Principal or Present Value
	Interest Rate
	Time

	1.
	?
	$130,000.00
	8%
	9 months

	2.
	$4,000.00
	?
	2% per month
	8 months

	3.
	$1,437.50
	$57,500.00
	? per year
	4 months

	4.
	$103.13
	$1,250.00
	9%
	? months

	5.
	?
	$42,250.00
	1½% per month
	½ year

	6.
	$1,350.00
	?
	6¾%
	3 months



Applications
7. Brynn borrowed $25,000 at 1% per month from a family friend to start her entrepreneurial venture on December 2, 2011. If she paid back the loan on June 16, 2012, how much simple interest did she pay?
8. Alex took out a variable rate $20,000 loan on July 3 at prime + 4% when prime was set at 3%. The prime rate increased ½% on August 15. How much simple interest does Alex owe if the loan is paid back on September 29?
9. How much simple interest is earned on $50,000 over 320 days if the interest rate is:
a. 3%
b. 6%
c. 9%
d. What relationship is evident between simple interest amounts and rates in your three answers above?
10. If you placed $2,000 into an investment account earning 3% simple interest, how many months does it take for you to have $2,025 in your account?
11. Cuthbert put $15,000 into a nine-month term deposit earning simple interest. After six months he decided to cash the investment in early, taking a penalty of 1% on his interest rate. If he received $393.75 of interest, what was the original interest rate before the penalty on his term deposit?
12. If you want to earn $1,000 of simple interest at a rate of 7% in a span of five months, how much money must you invest?
13. On March 3, when the posted prime rate was 4%, an investment of $10,000 was placed into an account earning prime + 2½%. Effective June 26, the prime rate rose by ¾%, and on October 4 it rose another ½%. On November 2, it declined by ¼%. If the money was withdrawn on December 15, how much simple interest did it earn?
14. If $6,000 principal plus $132.90 of simple interest was withdrawn on August 14, 2011, from an investment earning 5.5% interest, on what day was the money invested?
15. Jessica decided to invest her $11,000 in two back-to-back three-month term deposits. On the first three-month term, she earned $110 of interest. If she placed both the principal and the interest into the second three-month term deposit and earned $145.82 of interest, how much higher or lower was the interest rate on the second term deposit?
Challenge, Critical Thinking, & Other Applications
16. The simple interest formula applies to any instance of constant unit growth. Assume that 200 units of product are sold today and you forecast a constant 20-unit sales increase every four weeks. What will be the sales in one year's time (assume a year has exactly 52 weeks)?
17. Cade received an invoice for $5,200 dated August 13 with terms of 2/10, net 30 with a stated penalty of 2% simple interest per month. If Cade pays this invoice on December 13, what penalty amount is added to the invoice?
18. Marrina is searching for the best way to invest her $10,000. One financial institution offers 4.25% on three-month term deposits and 4.5% on six-month term deposits. Marrina is considering either doing two back-to-back three-month term deposits or just taking the six-month deposit. It is almost certain that interest rates will rise by 0.5% before her first three-month term is up. She will place the simple interest and principal from the first three-month term deposit into the second three-month deposit. Which option should Marrina pursue? How much better is your recommended option?
19. Goliath borrowed $20,000 on January 3 at prime + 4.5%. The prime rate changed throughout his term (of a non–leap year) as follows:
	Date Effective
	Prime Rate

	January 3
	2.25%

	February 17
	2.5%

	April 30
	3%

	June 15
	2.75%

	September 15
	3.25%


1. If he repaid his loan on December 24, what amount of simple interest should Goliath be charged?
2. What equivalent fixed rate of simple interest did he get charged on his loan?
20. Evaluate each of the following $10,000 investment alternatives and recommend the best alternative for investing any principal regardless of the actual amount. Assume in all cases that the principal and simple interest earned in prior terms are placed into subsequent investments.
	Alternative 1
	Alternative 2
	Alternative 3

	6% for 1 year
	5% for 6 months, then
7% for 6 months
	5.25% for 3 months, then
5.75% for 3 months, then
6.25% for 3 months, then
6.75% for 3 months


What percentage more interest is earned in the best alternative versus the worst alternative?



[bookmark: _8.2:_Moving_Money]8.2: Moving Money Involving Simple Interest
(Move and Nobody Gets Hurt)
	
Can you calculate the amount of money required to meet a future goal? Assume you will graduate college with your business administration diploma in a few months and have already registered at your local university to continue with your studies toward a bachelor of commerce degree. You estimate your total tuition, fees, and textbooks at $8,000. After investigating some short-term investments, you find the best simple rate of interest obtainable is 4.5%. How much money must you invest today for it to grow with interest to the needed tuition money?
	In the previous section, you calculated the amount of interest earned or charged on an investment or loan. While this number is good to know, most of the time investors are interested solely in how much in total, including both principal and interest, is either owed or saved. Also, to calculate the interest amount in Formula 8.1, you must know the principal. When people plan for the future, they know the future amount of money that they need but do not know how much money they must invest today to arrive at that goal. This is the case in the opening example above, so you need a further technique for handling simple interest.
	This section explores how to calculate the principal and interest together in a single calculation. It adds the flexibility of figuring out how much money there is at the beginning of the time period so long as you know the value at the end, or vice versa. In this way, you can solve almost any simple interest situation.

Maturity Value (or Future Value)
	
The maturity value of a transaction is the amount of money resulting at the end of a transaction, an amount that includes both the interest and the principal together. It is called a maturity value because in the financial world the termination of a financial transaction is known as the "maturing" of the transaction. The amount of principal with interest at some point in the future, but not necessarily the end of the transaction, is known as the future value.

[image: Teacher silhouette black and white with desk and blackboard by palomaironique]The Formula

For any financial transaction involving simple interest, the following is true:
Amount of money at the end = Amount of money at the beginning + Interest
Applying algebra, you can summarize this expression by the following equation, where the future value or maturity value is commonly denoted by the symbol S:
S = P + I
Substituting in Formula 8.1, I = Prt, yields the equation 
S = P + Prt
Simplify this equation by factoring P on the right-hand side to arrive at Formula 8.2.
S is Future Value or Maturity Value: This is the combined value of the principal and the simple interest together at a future point in time.  
P is Present Value or Principal: The amount of money at the beginning of the time period being analyzed. If this is in fact the amount at the start of the financial transaction, it is the principal. Or it can simply be the amount at some earlier time before the future value was known. In any case, the amount excludes the interest.




Formula 8.2 – Simple Interest for Single Payments:   S = P(1 + rt)t is Time: This is the length of time for the financial transaction in which interest is charged or earned. It must be expressed in a common unit with the interest rate.
r is Interest Rate: The interest rate in Formula 8.2 operates in the same manner as in Formula 8.1. It is the simple rate of interest charged or earned during the specified time period. It is usually expressed annually and must share a common unit with the time period.







	Depending on the financial scenario, what information you know, and what variable you need to calculate, you may need a second formula offering an alternative method of calculating the simple interest dollar amount.
S is Future Value or Maturity Value: The amount of money in the future (or at maturity) including both the principal (or present value) and the interest together.
I is Interest Amount: The interest amount is the dollar amount of interest earned or charged over the span of a financial transaction involving a single payment.




Formula 8.3 – Interest Amount for Single Payments:   I = S – PP is Present Value or Principal: The amount of money at the start of the transaction or at some other time before maturity that excludes the interest involved in the transaction.






[image: cartoon cogs by tonyhewison]How It Works

Follow these steps when working with single payments involving simple interest: 
Step 1: Formula 8.2 has four variables, any three of which you must identify to work with a single payment involving simple interest.
· If either the P or S is missing but the I is known, apply Formula 8.3 to determine the unknown value.
· If only the interest amount I is known and neither P nor S is identified, recall that the interest amount is a portion and that the interest rate is a product of rate and time (e.g., 6% annually for nine months is an earned interest rate of 4.5%). Apply Formula 2.2 on rate, portion, and base to solve for base, which is the present value or P.
· If necessary, draw a timeline to illustrate how the money is being moved through time.
Step 2: Ensure that the simple interest rate and the time period are expressed with a common unit. If not, you need to convert one of the two variables to achieve the commonality.
Step 3: Apply Formula 8.2 and solve for the unknown variable, manipulating the formula as required.
Step 4: If you need to calculate the amount of interest, apply Formula 8.3.
	Assume that today you have $10,000 that you are going to invest at 7% simple interest for 11 months. How much money will you have in total at the end of the 11 months? How much interest do you earn? 
Step 1: The principal is P = $10,000, the simple interest rate is 7% per year, or r = 0.07, and the time is t = 11 months.
Step 2: The time is in months, but to match the rate it needs to be expressed annually as t =  .
Step 3: Applying Formula 8.2 to calculate the future value including interest, 
S = $10,000 × (1 + 0.07 × ) = $10,641.67. This is the total amount after 11 months.
Step 4: Applying Formula 8.3 to calculate the interest earned, I = $10,641.67 − $10,000.00 = $641.67. You could also apply Formula 8.1 to calculate the interest amount; however, Formula 8.3 is a lot easier to use. The $10,000 earns $641.67 in simple interest over the next 11 months, resulting in $10,641.67 altogether.

[image: Cartoon No Idea by j4p4n]Things To Watch Out For

As with Formula 8.1, the most common mistake in the application of Formula 8.2 is failing to ensure that the rate and time are expressed in the same units. Before you proceed, always check these two variables!



[image: Top Secret by Mogwai] Paths To Success

When solving Formula 8.2 for either rate or time, it is generally easier to use Formulas 8.3 and 8.1 instead. Follow these steps to solve for rate or time:
1. If you have been provided with both the present value and future value, apply Formula 8.3 to calculate the amount of interest (I).
2. Apply and rearrange Formula 8.1 to solve for either rate or time as required.

[image: Lost in thought by hefedute]  Give It Some Thought

In each of the following situations, determine which statement is correct.
1. If you have a future value of $5,000 and interest is involved, then your present value is
a. More than $5,000
b. The same
c. Less than $5,000
2. If you had a principal of $10,000 earning 10% simple interest for any period less than a year, you earn
a. More than $1,000 interest
b. Exactly $1,000 interest
c. Less than $1,000 interest
3. If you took out a loan for $2,500 at a 5% simple interest rate for six months and you made no payments during that time frame, you owe
a. More than $2,500
b. Exactly $2,500
c. Less than $2,500Solutions:
1. Less than $5,000. When being charged or earning interest, the present value is always less than the future value.
2. Less than $1,000 interest. The $10,000 earns exactly $1,000 interest per year, so any time frame less than a year produces a smaller interest amount.
3. More than $2,500. When interest is being charged, the future value is always larger than the present value.









	Example 8.2A: Saving for a Down Payment on a Home

	You just inherited $35,000 from your uncle's estate and plan to purchase a house four months from today. If you use your inheritance as your down payment on the house, how much will you be able to put down if your money earns 4¼% simple interest? How much interest will you have earned?

	Plan
	Calculate the amount of money four months from now including both the principal and interest earned. This is the maturity value (S). Also calculate the interest earned (I).

	Understand
	What You Already Know
Step 1: The principal, interest rate, and time frame are known:
P = $35,000	r = 4¼% per year
t = 4 months
	How You Will Get There
Step 2: While the rate is annual, the time is in months. Convert the time to an annual number.
Step 3: Apply Formula 8.2.
Step 4: Apply Formula 8.3 to calculate the interest amount.

	
	[image: ]

	Perform
	Step 2: Four months out of 12 months in a year is t = 
Step 3: S = $35,000 × (1 + 4¼% × ) = $35,000 × (1 + 0.0425 ×  = $35,495.83
Step 4: I = $35,495.83 − $35,000.00 = $495.83

	Present
	Four months from now you will have $35,495.83 as a down payment toward your house, which includes $35,000 in principal and $495.83 of interest.



	Example 8.2B: Saving for Tuition

	Recall the section opener, where you needed $8,000 for tuition in the fall and the best simple interest rate you could find was 4.5%. Assume you have eight months before you need to pay your tuition. How much money do you need to invest today?

	Plan
	Calculate the principal amount of money today (P) that you must invest such that it will earn interest and end up at the $8,000 required for the tuition.

	Understand
	What You Already Know
Step 1: The future value, interest rate, and time period are known:
S = $8,000	r = 4.5% per year	
t = 8 months
	How You Will Get There
Step 2: While the rate is annual, the time is in months. Convert the time to an annual number.
Step 3: Apply Formula 8.2, rearranging for P.
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	Perform
	Step 2: Eight months out of 12 months in a year is t = 
Step 3: $8,000 = P(1 + 4.5% × )
              

	Present
	If you place $7,766.99 into the investment, it will grow to $8,000 in the eight months.



	Example 8.2C: What Exactly Are You Being Offered?

	You are sitting in an office at your local financial institution on August 4. The bank officer says to you, "We will make you a great deal. If we advance that line of credit and you borrow $20,000 today, when you want to repay that balance on September 1 you will only have to pay us $20,168.77, which is not much more!" Before answering, you decide to evaluate the statement. Calculate the simple interest rate that the bank officer used in her calculations.

	Plan
	Determine the rate of interest that you would be charged on your line of credit, or r.

	Understand
	What You Already Know
Step 1: The principal, maturity amount, and time frame are known:
P = $20,000.00 	
S = $20,168.77		
t = August 4 to September 1
	How You Will Get There
Step 1 (continued): Calculate the number of days in the transaction.
Step 2: Since interest rates are usually expressed annually, convert the time from days to an annual number.
Step 3: Use the combination of Formulas 8.3 and 8.1. First calculate the interest amount using Formula 8.3.
Step 3 (continued): Then apply Formula 8.1, rearranging for r.
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	Perform
	Step 1 (continued):
	Start Date
	End Date
	Days between Dates

	August 4
	August 31
	31 − 4 = 27

	August 31
	September 1
	1 − 0 = 1

	TOTAL
	27 + 1 = 28 days


Step 2: 28 days out of 365 days in a year is t = 
Step 3: I = $20,168.77 − $20,000.00 = $168.77
Step 3 (continued): $168.77 = $20,000 × r × 
  or 11.0002%
	Calculator Instructions
[image: ]

	Present
	The interest rate on the offered line of credit is 11.0002% (note that it is probably exactly 11%; the extra 0.0002% is most likely due to the rounded amount of interest used in the calculation).



Equivalent Payments
	
Life happens. Sometimes the best laid financial plans go unfulfilled. Perhaps you have lost your job. Maybe a reckless driver totalled your vehicle, which you now have to replace at an expense you must struggle to fit into your budget. No matter the reason, you find yourself unable to make your debt payment as promised.
	On the positive side, maybe you just received a large inheritance unexpectedly. What if you bought a scratch ticket and just won $25,000? Now that you have the money, you might want to pay off that debt early. Can it be done?
	Whether paying late or paying early, any amount paid must be equivalent to the original financial obligation. As you have learned, when you move money into the future it accumulates simple interest. When you move money into the past, simple interest must be removed from the money. This principle applies both to early and late payments:
· Late Payments. If a debt is paid late, then a financial penalty that is fair to both parties involved should be imposed. That penalty should reflect a current rate of interest and be added to the original payment. Assume you owe $100 to your friend and that a fair current rate of simple interest is 10%. If you pay this debt one year late, then a 10% late interest penalty of $10 should be added, making your debt payment $110. This is no different from your friend receiving the $100 today and investing it himself at 10% interest so that it accumulates to $110 in one year.
· Early Payments. If a debt is paid early, there should be some financial incentive (otherwise, why bother?). Therefore, an interest benefit, one reflecting a current rate of interest on the early payment, should be deducted from the original payment. Assume you owe your friend $110 one year from now and that a fair current rate of simple interest is 10%. If you pay this debt today, then a 10% early interest benefit of $10 should be deducted, making your debt payment today $100. If your friend then invests this money at 10% simple interest, one year from now he will have the $110, which is what you were supposed to pay.
	Notice in these examples that a simple interest rate of 10% means $100 today is the same thing as having $110 one year from now. This illustrates the concept that two payments are equivalent payments if, once a fair rate of interest is factored in, they have the same value on the same day. Thus, in general you are finding two amounts at different points in time that have the same value, as illustrated in the figure below.
[image: ]
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The steps required to calculate an equivalent payment are no different from those for single payments.  If an early payment is being made, then you know the future value, so you solve for the present value (which removes the interest). If a late payment is being made, then you know the present value, so you solve for the future value (which adds the interest penalty).

[image: Top Secret by Mogwai] Paths To Success

Being financially smart means paying attention to when you make your debt payments. If you receive no financial benefit for making an early payment, then why make it? The prudent choice is to keep the money yourself, invest it at the best interest rate possible, and pay the debt off when it comes due. Whatever interest is earned is yours to keep and you still fulfill your debt obligations in a timely manner!

	Example 8.2D: Making a Late Payment

	Erin owes Charlotte $1,500 today. Unfortunately, Erin had some unexpected expenses and is unable to make her debt payment. After discussing the issue, they agree that Erin can make the payment nine months late and that a fair simple interest rate on the late payment is 5%. How much does Erin need to pay nine months from now? What is the amount of her late penalty?

	Plan
	A late payment is a future value amount (S). The late penalty is equal to the interest (I).

	Understand
	What You Already Know
Step 1: The payment today, the agreed-upon interest rate, and the late payment timing are known:
P = $1,500 	r = 5% annually
t = 9 months
	How You Will Get There
Step 2: While the rate is annual, the time is in months. Convert the time to an annual number.
Step 3: Apply Formula 8.2.
Step 4: Apply Formula 8.3 to calculate the late interest penalty amount.
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	Perform
	Step 2: Nine months out of 12 months in a year is t = 
Step 3: S = $1,500 × (1 + 5% × ) = $1,500 × (1+ 0.05 × 0.75) =$1,556.25
Step 4: I = $1,556.25 − $1,500.00 = $56.25

	Present
	Erin's late payment is for $1,556.25, which includes a $56.25 interest penalty for making the payment nine months late.



	Example 8.2E: Making an Early Payment

	Rupert owes Aminata two debt payments: $600 four months from now and $475 eleven months from now. Rupert came into some money today and would like to pay off both of the debts immediately. Aminata has agreed that a fair interest rate is 7%. What amount should Rupert pay today? What is the total amount of his early payment benefit?

	Plan
	An early payment is a present value amount (P). Both payments will be moved to today and summed. The early payment benefit will be the total amount of interest removed (I).

	Understand
	What You Already Know
Step 1: The two payments, interest rate, and payment due dates are known:
r = 7% annually
First Payment: S = $600	
t = 4 months from now
Second Payment: S = $475	
t = 11 months from now
Replacement payment is being made today.
	How You Will Get There
Do steps 2 and 3 for each payment:
Step 2: While the rate is annual, the time is in months. Convert the time to an annual number.
Step 3: Apply Formula 8.2, rearranging it to solve for P. Once you calculate both P, they can be summed to arrive at the total payment.
Step 4: For each payment, apply Formula 8.3 to calculate the associated early interest benefit. Total the two values of I to get the early interest benefit overall.
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	Perform
	Payment #1:
Step 2: Four months out of 12 months in a year is t = 
Step 3: $600 = P (1 + 7% × 
            
Payment #2:
Step 2: Eleven months out of 12 months in a year is t = 
Step 3: $475 = P (1 + 7% × 
            
	Totals:
P today = $586.32 + $446.36 = $1,032.68

Step 4: 
Payment #1: I=S–P = $600 – $586.32 = $13.68 
Payment #2: I=S–P = $475 – $446.36 = $28.64 

I = $13.68 + $28.64 = $42.32


	Present
	To clear both debts today, Rupert pays $1,032.68, which reflects a $42.32 interest benefit reduction for the early payment.



[image: Paper and Pencil 2 by isaiah658]Section 8.2 Exercises

For each of the following questions, round all money to two decimals and percentages to four decimals.

Mechanics
For questions 1–4, solve for the unknown variables (identified with a ?) based on the information provided.
	
	Interest Amount
	Principal / Present Value
	Interest Rate
	Time
	Maturity / Future Value

	1.
	?
	$16,775.00
	0.5% per month
	6 months
	?

	2.
	?
	?
	9%
	2 months
	$61,915.00

	3.
	$1,171.44
	?
	5¾%
	? months
	$23,394.44

	4.
	$2,073.67
	$41,679.00
	?
	227 days
	?





Questions 5–8 involve either early or late payments. Calculate the following for each:
a. The dollar amount of the early or late payment
b. The amount of interest that forms the late penalty or early benefit
	
	Original Payments
	Proposed Payments
	Interest Rate

	5.
	$1,700 today
	Seven months from today
	8%

	6.
	$3,800 two years from now
	Today
	6.35%

	7.
	$950 two months from now;
$1,000 seven months from now
	A single payment one year from now
	4.95%

	8.
	$2,150 three months from now;
$1,875 thirteen months from now
	A single payment today
	11%



Applications
9. On January 23 of a non–leap year, a loan is taken out for $15,230 at 8.8% simple interest. What is the maturity value of the loan on October 23?
10. An accountant needs to allocate the principal and simple interest on a loan payment into the appropriate ledgers. If the amount received was $10,267.21 for a loan that spanned April 14 to July 31 at 9.1%, how much was the principal and how much was the interest?
11. Suppose Robin borrowed $3,600 on October 21 and repaid the loan on February 21 of the following year. What simple interest rate was charged if Robin repaid $3,694.63?
12. How many weeks will it take $5,250 to grow to $5,586 at a simple interest rate of 10.4%? Assume 52 weeks in a year.
13. Jayne needs to make three payments to Jade requiring $2,000 each 5 months, 10 months, and 15 months from today. She proposes instead making a single payment eight months from today. If Jade agrees to a simple interest rate of 9.5%, what amount should Jayne pay?
14. Markus failed to make three payments of $2,500 scheduled one year ago, nine months ago, and six months ago. As his creditor has successfully sued Markus in small claims court, the judge orders him to pay his debts. If the court uses a simple interest rate of 1.5% per month, what amount should the judge order Markus to pay today?

Challenge, Critical Thinking, & Other Applications
15. Over a period of nine months, $40.85 of simple interest is earned at 1.75% per quarter. Calculate both the principal and maturity value for the investment.
16. The Home Depot is clearing out lawn mowers for $399.75 in an end-of-season sale that ends on September 30. Alternatively, you could wait until April 1 (assume February is in a non–leap year) and pay $419.95 on the same lawn mower. Assume your money can earn simple interest of 4.72% on a short-term investment.
a. Which option should you choose?
b. How much money will you have saved on September 30 by making that choice?
17. Tula lent $15,000 to a business associate on August 12 at 6% simple interest. The loan was to be repaid on November 27; however, the business associate was unable to make the payment. As a consequence, they agreed that the associate could repay the debt on December 29 and that Tula would add $200 to the balance that was due on November 27. What rate of simple interest is Tula charging on the late payment?
18. Merina is scheduled to make two loan payments to Bradford in the amount of $1,000 each, two months and nine months from now. Merina doesn't think she can make those payments and offers Bradford an alternative plan where she will pay $775 seven months from now and another payment seven months later. Bradford determines that 8.5% is a fair interest rate. What is the amount of the second payment?



19. Alia took out three back-to-back short-term simple interest investments. On November 10, Alia had saved up a total of $12,986.75. Her interest rate for each investment is listed below:
	Dates
	 Interest Rate

	March 2 to June 19
	4.13%

	June 19 to October 7
	4.63%

	October 7 to November 10
	4.43%


How much did Alia originally invest on March 2? Assume that the principal and interest from a prior investment are both placed into the next investment.
20. An accountant just received a payment from a client on January 26 in the amount of $14,500. The cheque stub states the payment is to be applied toward the client's three outstanding loans. The three loans were for $4,500 on May 12, $6,750 on July 11, and $8,000 on August 23. All loans are being charged simple interest of 6.85%. What is the remaining balance on the client's account?



[bookmark: _8.3:_Application:_Savings]8.3: Application: Savings Accounts and 
Short-Term GICs
(Safe and Secure)
	
When the stock market offers potentially huge returns, why would anyone put money into an investment that earns just a few percent annually? The answer of course is that sometimes stocks decrease in value. For example, after reaching a historic high in June 2008, the Toronto Stock Exchange plunged 40% over the course of the next six months. So if you are not willing to take the risk in the stock market, there are many options for investing your money that are safe and secure, particularly savings accounts and short-term guaranteed investment certificates (GICs). Some of the benefits and drawbacks associated with safe and secure investments are listed in the table below.
	Benefits
	Drawbacks

	· Investments are virtually 100% safe, meaning that the chances of losing your investment are almost zero.
· They always have a positive rate of interest.
· It is easy to access the money when the investor needs it.
· Any interest earned is better than zero interest.
· It is suitable for small amounts.
	· Interest rates are extremely low and offer little growth for your money.
· Many come with stiff fees and interest rate penalties if certain conditions are not met.
· Minimum balances are a common requirement, otherwise the interest rate is zero.
· Balances are only insured up to $100,000.



	In this section, you are exposed to both savings accounts and short-term GICs. You will learn a little about the characteristics of each along with how to perform simple interest calculations on these financial tools.

Savings Accounts
	
A savings account is a deposit account that bears interest and has no stated maturity date. These accounts are found at most financial institutions, such as commercial banks (Royal Bank of Canada, TD Canada Trust, etc.), trusts (Royal Trust, Laurentian Trust, etc.), and credit unions (FirstOntario, Steinbach, Assiniboine, Servus, etc.). Owners of such accounts make deposits to and withdrawals from these accounts at any time, usually accessing the account at an automatic teller machine (ATM), at a bank teller, or through online banking.
	A wide variety of types of savings accounts are available. This textbook focuses on the most common features of most savings accounts, including how interest is calculated, when interest is deposited, insurance against loss, and the interest rate amounts available.
1. How Interest Is Calculated. There are two common methods for calculating simple interest:
1. Accounts earn simple interest that is calculated based on the daily closing balance of the account. The closing balance is the amount of money in the account at the end of the day. Therefore, any balances in the account throughout a single day do not matter. For example, if you start the day with $500 in the account and deposit $3,000 at 9:00 a.m., then withdraw the $3,000 at 4:00 p.m., your closing balance is $500. That is the principal on which interest is calculated, not the $3,500 in the account throughout the day.
2. Accounts earn simple interest based on a minimum monthly balance in the account. For example, if in a single month you had a balance in the account of $900 except for one day, when the balance was $500, then only the $500 is used in calculating the entire month's worth of interest.
2. When Interest Is Deposited. Interest is accumulated and deposited (paid) to the account once monthly, usually on the first day of the month. Thus, the interest earned on your account for the month of January appears as a deposit on February 1.
3. Insurance against Loss. Canadian savings accounts at commercial banks are insured by the national Canada Deposit Insurance Corporation (CDIC), which guarantees up to $100,000 in savings. At credit unions, this insurance is usually provided provincially by institutions such as the Deposit Insurance Corporation of Ontario (DICO), which also guarantees up to $100,000. This means that if your bank were to fold, you could not lose your money (so long as your deposit was within the maximum limit). Therefore, savings accounts carry almost no risk.
4. Interest Rate Amounts. Interest rates are higher for investments that are riskier. Savings accounts carry virtually no risk, which means the interest rates on savings accounts tend to be among the lowest you can earn. At the time of writing, interest rates on savings accounts ranged from a low of 0.05% to a high of 1.95%. Though this is not much, it is better than nothing and certainly better than losing money!
	While a wide range of savings accounts are available, these accounts generally follow one of two common structures when it comes to calculating interest. These structures are flat rate savings accounts and tiered savings accounts. Each of these is discussed separately.
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Flat-Rate Savings Accounts. A flat-rate savings account has a single interest rate that applies to the entire balance. The interest rate may fluctuate in synch with short-term interest rates in the financial markets.

Follow these steps to calculate the monthly interest for a flat-rate savings account:
Step 1: Identify the interest rate, opening balance, and the monthly transactions in the savings account.
Step 2: Set up a flat-rate table as illustrated here. Create a number of rows equalling the number of monthly transactions (deposits or withdrawals) in the account plus one.
	Dates
	Closing Balance in Account 
	# of Days
	Simple Interest Earned

	
	
	
	I = Prt

	Total Monthly Interest Earned
	



Step 3: For each row of the table, set up the date ranges for each transaction and calculate the balance in the account for each date range.
Step 4: Calculate the number of days that the closing balance is maintained for each row.
Step 5: Apply Formula 8.1, I = Prt, to each row in the table. Ensure that rate and time are expressed in the same units. Do not round off the resulting interest amounts (I).
Step 6: Sum the Simple Interest Earned column and round off to two decimals.
	When you are calculating interest on any type of savings account, pay careful attention to the details on how interest is calculated and any restrictions or conditions on the balance that is eligible to earn the interest.

	Example 8.3A: Savings at the Royal Bank

	The RBC High Interest Savings Account pays 0.75% simple interest on the daily closing balance in the account and the interest is paid on the first day of the following month. On March 1, the opening balance in the account was $2,400. On March 12, a deposit of $1,600 was made. On March 21, a withdrawal of $2,000 was made. Calculate the total simple interest earned for the month of March.

	Plan
	Calculate the total interest amount for the month (I).

	Understand
	What You Already Know
Step 1: The following transactions, dates, and interest rate are known:
r = 0.75% per year
March 1 opening balance = $2,400
March 12 deposit = $1,600
March 21 withdrawal = $2,000
	How You Will Get There
Step 2: Set up a flat-rate table.
Step 3: Determine the date ranges for each balance throughout the month and calculate the closing balances.
Step 4: For each row of the table, calculate the number of days involved.
Step 5: Apply Formula 8.1 to calculate simple interest on each row.
Step 6: Sum the Simple Interest Earned column.

	Perform
		Steps 2 and 3
	Step 4
	Step 5

	Dates
	Closing Balance in Account 
	# of Days
	Simple Interest Earned
(I = Prt)

	March 1 to
March 12
	$2,400
	12 − 1 = 11
	I = $2,400(0.0075)()
I = $0.542465

	March 12 to
March 21
	$2,400 + $1,600 = $4,000
	21 − 12 = 9
	I = $4,000(0.0075)()
I = $0.739726

	March 21 to
April 1
	$4,000 − $2,000 = $2,000
	31 + 1 − 21 = 11
	I = $2,000(0.0075)()
I = $0.452054

	Step 6: Total Monthly Interest Earned
	I = $0.542465 + $0.739726 + $0.452054
I = $1.73




	Present
	For the month of March, the savings account earned a total simple interest of $1.73, which was deposited to the account on April 1.



[image: cartoon cogs by tonyhewison]How It Works

Tiered Savings Accounts. A tiered savings account pays higher rates of interest on higher balances in the account. This is very much like a graduated commission on gross earnings, as discussed in Section 4.1. For example, you might earn 0.25% interest on the first $1,000 in your account and 0.35% for balances over $1,000. Most of these tiered savings accounts use a portioning system. This means that if the account has $2,500, the first $1,000 earns the 0.25% interest rate and it is only the portion above the first $1,000 (hence, $1,500) that earns the higher interest rate.
Follow these steps to calculate the monthly interest for a tiered savings account:
Step 1: Identify the interest rate, opening balance, and the monthly transactions in the savings account.
Step 2: Set up a tiered interest rate table as illustrated below. Create a number of rows equalling the number of monthly transactions (deposits or withdrawals) in the account plus one. Adjust the number of columns to suit the number of tiered rates. Fill in the headers for each tiered rate with the balance requirements and interest rate for which the balance is eligible.
	Dates
	Closing Balance in Account
	# of Days
	Tier Rate #1
Balance Requirements and Interest Rate
	Tier Rate #2
Balance Requirements and Interest Rate
	Tier Rate #3
Balance Requirements and Interest Rate

	
	
	
	Eligible P = 
I = Prt
	Eligible P = 
I = Prt
	Eligible P = 
I = Prt

	Total Monthly Interest Earned
	


Step 3: For each row of the table, set up the date ranges for each transaction and calculate the balance in the account for each date range.
Step 4: For each row, calculate the number of days that the closing balance is maintained.
Step 5: Assign the closing balance to the different tiers, paying attention to whether portioning is being used. In each cell with a balance, apply Formula 8.1, where I = Prt. Ensure that rate and time are expressed in the same units. Do not round off the resulting interest amounts (I).
Step 6: To calculate the Total Monthly Interest Earned, sum all interest earned amounts from all tier columns and round off to two decimals.


	Example 8.3B: A Rate Builder Tiered Account

	The Rate Builder savings account at your local credit union pays simple interest on the daily closing balance as indicated in the table below:
	Balance
	Interest Rate

	$0.00 to $500.00
	0% on entire balance

	$500.01 to $2,500.00
	0.5% on entire balance

	$2,500.01 to $5,000.00
	0.95% on this portion of balance only

	$5,000.01 and up
	1.35% on this portion of balance only


In the month of August, the opening balance on an account was $2,150.00. Deposits were made to the account on August 5 and August 15 in the amounts of $3,850.00 and $3,500.00. Withdrawals were made from the account on August 12 and August 29 in the amounts of $5,750.00 and $3,000.00. Calculate the simple interest earned for the month of August.

	Plan
	Calculate the total interest amount for the month of August (I).

	Understand
	What You Already Know
Step 1: The interest rate structure is in the table above. The transactions and dates are also known:
August 1 opening balance = $2,150.00
August 5 deposit = $3,850.00
August 12 withdrawal = $5,750.00
August 15 deposit = $3,500.00
August 29 withdrawal = $3,000.00
	How You Will Get There
Step 2: Set up a tiered interest rate table with four columns for the tiered rates.
Step 3: Determine the date ranges for each balance throughout the month and calculate the closing balances.
Step 4: Calculate the number of days involved on each row of the table.
Step 5: Assign the closing balance to each tier accordingly. Apply Formula 8.1 to any cell containing a balance.
Step 6: Total up all of the interest from all cells of the table.

	Perform
		Steps 2 and 3
	Step 4
	Step 5

	Dates
	Closing Balance in Account
	# of Days
	0%
$0 to $500 Entire Balance
	0.5%
$500.01 to $2,500
Entire Balance
	0.95%
$2,500.01 to $5,000
This portion only
	1.35%
$5,000.01 and up
This portion only

	August 1 to
August 5
	$2,150.00
	5 − 1 = 4
	
	P = $2,150.00
I = $2,150(0.005)()
I = $0.117808
	
	

	August 5 to August 12
	$2,150.00 + $3,850.00 = $6,000.00 
	12 − 5 = 7
	
	P = $2,500.00
I = $2,500(0.005)()
I = $0.239726
	P = $2,500.00
I = $2,500(0.0095)()
I = $0.455479
	P = $1,000.00
I = $1,000(0.0135)()
I = $0.258904

	August 12 to August 15
	$6,000.00 − $5,750.00 = 
$250.00
	15 −12 = 3 
	P = $250.00
I = $0.00
	
	
	

	August 15 to August 29
	$250.00 + 
$3,500.00 = $3,750.00
	29 − 15 = 14
	
	P = $2,500.00
I = $2,500(0.005)()
I = $0.479452
	P = $1,250.00
I = $1,250(0.0095)()
I = $0.455479
	

	August 29 to September 1
	$3,750.00 − $3,000.00 = 
$750.00
	31 + 1 − 29 = 3
	
	P = $750.00
I = $750(0.005)()
I = $0.030821
	
	

	Step 6: Total Monthly Interest Earned
	I = $0.117808+$0.239726+$0.455479+$0.258904+$0.00+$0.479452+$0.455479+$0.030821
I = $2.04




	Present
	For the month of August, the tiered savings account earned a total simple interest of $2.04, which was deposited to the account on September 1.



Short-Term Guaranteed Investment Certificates (GICs)
	
A guaranteed investment certificate (GIC) is an investment that offers a guaranteed rate of interest over a fixed period of time. In many countries around the world, a GIC is often called a time or term deposit. GICs are found mostly at commercial banks, trust companies, and credit unions. Just like savings accounts, they have a very low risk profile and tend to have much lower rates than are available through other investments such as the stock market or bonds. They are also unconditionally guaranteed, much like savings accounts. In this section, you will deal only with short-term GICs, defined as those that have a time frame of less than one year.
	The table below summarizes three factors that determine the interest rate on a short-term GIC: principal, time, and redemption privileges.
	
	Higher Interest Rates
	Lower Interest Rates

	Principal Amount
	Large
	Small

	Time
	Longer
	Shorter

	Redemption Privileges
	Nonredeemable
	Redeemable


1. Amount of Principal. Typically, a larger principal is able to realize a higher interest rate than a smaller principal.
2. Time. The length of time that the principal is invested affects the interest rate. Short-term GICs range from 30 days to 364 days in length. A longer term usually realizes higher interest rates.
3. Redemption Privileges. The two types of GICs are known as redeemable and nonredeemable. A redeemable GIC can be cashed in at any point before the maturity date, meaning that you can access your money any time you want it. A nonredeemable GIC "locks in" your money for the agreed-upon term. Accessing that money before the end of the term usually incurs a stiff financial penalty, either on the interest rate or in the form of a financial fee. Nonredeemable GICs carry a higher interest rate.
	To summarize, if you want to receive the most interest it is best to invest a large sum for a long time in a nonredeemable short-term GIC.

[image: cartoon cogs by tonyhewison]How It Works

Short-term GICs involve a lump sum of money (the principal) invested for a fixed term (the time) at a guaranteed interest rate (the rate). Most commonly the only items of concern are the amount of interest earned and the maturity value. Therefore, you need the same four steps as for single payments involving simple interest shown in Section 8.2.

	Example 8.3C: GIC Choices

	Your parents have $10,000 to invest. They can either deposit the money into a 364-day nonredeemable GIC at Assiniboine Credit Union with a posted rate of 0.75%, or they could put their money into back-to-back 182-day nonredeemable GICs with a posted rate of 0.7%. At the end of the first 182 days, they will reinvest both the principal and interest into the second GIC. The interest rate remains unchanged on the second GIC. Which option should they choose?

	Plan
	For both options, calculate the future value (S), of the investment after 364 days. The one with the higher future value is your parents' better option.

	Understand
	What You Already Know
Step 1: For the first GIC investment option:
P = $10,000	r = 0.75% per year
t = 364 days

For the second GIC investment option:
Initial P = $10,000 	
r = 0.7% per year    t = 182 days each
	How You Will Get There
Step 2: The rate is annual, the time is in days. Convert the time to an annual number.
Step 3 (1st GIC option): Calculate the maturity value (S1) of the first GIC option after its 364-day term by applying Formula 8.2.
Step 3 (2nd GIC option, 1st GIC): Calculate the maturity value (S2) after the first 182-day term by applying Formula 8.2.
Step 3 (2nd GIC option, 2nd GIC): Reinvest the first maturity value as principal for another term of 182 days applying Formula 8.2 and calculate the final future value (S3).

	Perform
	Step 2: Transforming both time variables, t =  and t = 
Step 3 (1st GIC option): S1 = $10,000(1 + (0.0075)()) = $10,074.79
Step 3 (2nd GIC option, 1st GIC): S2 = $10,000(1 + (0.007)()) = $10,034.90
Step 3 (2nd GIC option, 2nd GIC): S3 = $10,034.90(1 + (0.007)()) = $10,069.93

	Present
	The 364-day GIC results in a maturity value of $10,074.79, while the two back-to-back 182-day GICs result in a maturity value of $10,069.93. Clearly, the 364-day GIC is the better option as it will earn $4.86 more in simple interest. 



[image: Paper and Pencil 2 by isaiah658]Section 8.3 Exercises


Mechanics
1. A savings account at your local credit union holds a balance of $5,894 for the entire month of September. The posted simple interest rate is 1.35%. Calculate the amount of interest earned for the month (30 days).
2. If you place $25,500 into an 80-day short-term GIC at TD Canada Trust earning 0.55% simple interest, how much will you receive when the investment matures?
3. In November, the opening balance on a savings account was $12,345. A deposit of $3,000 was made to the account on November 19, and a withdrawal of $3,345 was made from the account on November 8. If simple interest is paid at 0.95% based on the daily closing balance, how much interest for the month of November is deposited to the account on December 1?
4. A 320-day short-term GIC earns 0.78% simple interest. If $4,500 is invested into the GIC, what is the maturity value and how much interest is earned?

Applications
5. In February of a leap year, the opening balance on your savings account was $3,553. You made two deposits of $2,000 each on February 5 and February 21. You made a withdrawal of $3,500 on February 10, and another withdrawal of $750 on February 17. If simple interest is calculated on the daily closing balance at a rate of 1.45%, how much interest do you earn for the month of February?
6. An investor places $30,500 into a short-term 120-day GIC at the Bank of Montreal earning 0.5% simple interest. The maturity value is then rolled into another short-term 181-day GIC earning 0.57% simple interest. Calculate the final maturity value.
7. The Mennonite Savings and Credit Union posts the following rate structure for its Daily Interest Savings Account. The entire balance is subject to the highest posted rate, and interest is calculated daily based on the closing balance.
	Balance
	Interest Rate

	$0–$10,000.00
	0.1%

	$10,000.01–$25,000.00
	0.21%

	$25,000.01–$50,000.00
	0.34%

	$50,000.01–$100,000.00
	0.85%

	$100,000.01 and up
	1.02%


The opening balance in February of a non–leap year was $47,335. The transactions on this account were a deposit of $60,000 on February 8, a withdrawal of $86,000 on February 15, and a deposit of $34,000 on February 24. What interest for the month of February will be deposited to the account on March 1?
8. An investor with $75,000 is weighing options between a 200-day GIC or two back-to-back 100-day GICs. The 200-day GIC has a posted simple interest rate of 1.4%. The 100-day GICs have a posted simple interest rate of 1.35%. The maturity value of the first 100-day GIC would be reinvested in the second 100-day GIC (assume the same interest rate upon renewal). Which alternative is best and by how much?


9. Canadian Western Bank offers a Summit Savings Account with posted interest rates as indicated in the table below. Only each tier is subject to the posted rate, and interest is calculated daily based on the closing balance.
	Balance
	Interest Rate

	$0–$5,000.00
	0%

	$5,000.01–$1,000,000.00
	1.05%

	$1,000,000.01 and up
	0.80%


December's opening balance was $550,000. Two deposits in the amount of $600,000 each were made on December 3 and December 21. Two withdrawals in the amount of $400,000 and $300,000 were made on December 13 and December 24, respectively. What interest for the month of December will be deposited to the account on January 1?
10. Sun Life Financial Trust offers a 360-day short-term GIC at 0.65%. It also offers a 120-day short-term GIC at 0.58%. You are considering either the 360-day GIC or three consecutive 120-day GICs. For the 120-day GICs, the entire maturity value would be "rolled over" into the next GIC. Assume that the posted rate increases by 0.1% upon each renewal. If you have $115,000 to invest, which option should you pursue and how much more interest will it earn?

Challenge, Critical Thinking, & Other Applications
11. The Regular Savings Account at Steinbach Credit Union posts the following tiered rate structure. Interest is calculated on the entire balance for any given tier.
	Balance
	Interest Rate

	$0–$100,000.00
	1.75%

	$100,000.01–$250,000.00
	1.85%

	$250,000.01 and up
	1.95%


For any given month, simple interest is calculated on the lowest monthly closing balance, but the interest is not deposited until January 1 of the following year. On January 1, 2014, the opening balance on an account was $75,000. The following transactions took place throughout the year:
	Date
	Activity
	Amount

	February 14
	Deposit
	$133,000

	March 30
	Deposit
	$42,000

	June 15
	Withdrawal
	$110,000

	August 1
	Deposit
	$212,000

	October 29
	Withdrawal
	$300,000


Calculate the annual amount of interest earned on this account that will be deposited on January 1, 2015.
12. Interest rates can fluctuate throughout the year. Working with the information from question 11, recalculate the annual amount of interest if all of the posted interest rates were adjusted as follows throughout the year:
	Effective Date
	Change
	Percent

	March 1
	Increase
	0.1%

	July 1
	Decrease
	0.15%

	September 1
	Increase 
	0.25%

	November 1
	Decrease
	0.05%


13. Interest rates in the GIC markets are always fluctuating because of changes in the short-term financial markets. If you have $50,000 to invest today, you could place the money into a 180-day GIC at Canada Life earning a fixed rate of 0.4%, or you could take two consecutive 90-day GICs. The current posted fixed rate on 90-day GICs at Canada Life is 0.3%. Trends in the short-term financial markets suggest that within the next 90 days short-term GIC rates will be rising. What does the short-term 90-day rate need to be 90 days from now to arrive at the same maturity value as the 180-day GIC? Assume that the entire maturity value of the first 90-day GIC would be reinvested.



14. A Citibank Savings Account posts the following simple interest rate structure. All interest is paid on entire balances, and interest is deposited to the account every quarter.
	Balance
	Interest Rate

	$0–$2,500.00
	0.05%

	$2,500.01–$5,000.00
	0.1%

	$5,000.01 and up
	0.75%


On January 1, 2013, the opening balance was $3,300. The following transactions took place during the first quarter (January 1 to March 31):
	Deposits
	
	Withdrawals

	January 4
	$350
	
	January 15
	$500

	January 29
	$1,800
	
	January 19
	$1,000

	February 7
	$2,300
	
	February 20
	$1,300

	March 2
	$2,400
	
	March 7
	$4,000

	March 22
	$1,100
	
	March 25
	$2,000


Calculate the total amount of interest that will be deposited to the account on April 1, 2013.
15. You are considering the following short-term GIC investment options for an amount of $90,000.
	
	Option 1
	Option 2
	Option 3
	Option 4

	Institution
	Coast Capital Savings
	MCAN Mortgage Corp.
	DUCA Financial Services
	Sun Life Financial Trust

	Term
	360 day
	2 × 180 day
	3 × 120 day
	4 × 90 day

	Posted Rate
	0.8%
	0.75%
	0.72%
	0.715%


In all cases, assume that the posted rates remain unchanged and that the entire maturity value will be reinvested in the next short-term GIC. Calculate the total maturity value for each option at the end of 360 days.



[bookmark: _8.4:_Application:_Promissory]8.4: Application: Promissory Notes
(A Promise Is a Promise)
	
Have you ever lent a friend or family member some money on a promise they would pay you back on a specific date? Then you are already experienced with promissory notes! 
	Just before class a fellow student and close friend announces that the two of you should go for coffee afterwards. He seems a little tense, but he says there is no trouble, so you contain your curiosity until you are seated in a quiet corner of your local Starbucks. Then he asks if he can borrow $5,000 from you to pursue a new entrepreneurial venture, explaining that he already tried to get the money from a bank but too much red tape was involved and the interest rate was outrageous. You have the money saved up in your account. After your friend lays out all of the details, you feel satisfied that he has a good idea. Before lending your friend the money, though, it might be worthwhile to put this down in writing just in case matters turn sour, right? And by loaning your friend the money, you would be forgoing at least the interest on your savings and feel that it is fair to charge your friend the same interest rate so that you are not hurt financially. A promissory note seems a good path to take.
	This section explains the characteristics of short-term promissory notes. You will learn how to calculate the maturity value of a promissory note along with its selling price if you want to cash it in before it matures.

What Are Promissory Notes?
	
Promissory notes are borrowing tools that allow both companies and people to get financing from a source other than a bank. The money is borrowed from other people or companies who are willing to provide the financing. The Bills of Exchange Act defines a promissory note as "an unconditional promise in writing made by one person to another person, signed by the maker, engaging to pay, on demand or at a fixed or determinable future time, a sum certain in money to, or to the order of, a specified person or to bearer.”[footnoteRef:1]   Promissory notes are commonly referred to just as notes. [1:  Bills of Exchange Act, R.S.C., 1985, c. B-4, Part IV Promissory Notes, §176. Available at http://laws-lois.justice.gc.ca/eng/acts/B-4/index.html.] 

	A promissory note is not the same as an IOU (I owe you). An IOU simply acknowledges a debt but contains no promise of repayment, no timelines, and no consequences. A promissory note includes these elements.
[image: ]	In the opening scenario, it is probably best to create a promissory note that clearly details your agreement and terms. This allows both of you to have peace of mind in the transaction, and in the event something goes wrong both of you have a legally binding written record of your transaction.
	The illustration here provides an example of a promissory note. Observe the following characteristics:
1. Borrower. This is the individual who is borrowing the money, sometimes known as the maker, promisor, or payor. It is best to provide details such as the name and address of the borrower to clearly establish an identity.
2. Lender. This is the individual who is loaning the money (and should be repaid), sometimes known as the payee or issuer. As with the borrower, detailed name and address information clearly establish the identity of this person.
3. Face Value. This is the borrowed principal. It appears numerically and in writing to prevent it from being altered. In simple interest calculations, this is the P.
4. Issue Date (Start Date). This is the date on which the promissory note is issued and forms the starting date of the transaction.
5. Term. This is the length of time for which the face value is borrowed from the lender. In simple interest calculations, this is the basis for the time period (t).
6. Interest Rate. This is the percentage interest being charged along with the respective time frame for the interest (monthly, annually, etc.). In simple interest calculations, this is the rate (r).
	Note in the illustration that the lender has decided to not have any additional consequence for failing to pay back the $5,000 after the six months. As written, any late payment continues to be charged 4% annual interest only.
	Promissory notes are issued outside the normal banking system, so it is up to the lender to determine the interest rate. This results in two types of promissory notes:
1. Noninterest-Bearing Notes. In these cases, the lender has decided not to charge any interest, hence making the interest rate 0%. Alternatively, the lender and borrower may decide to include an amount of interest in the face value specified on the note. For example, the lender may borrow $5,000, but the note is written for $5,100 with no interest. In the case of a noninterest-bearing note, of course, no calculation of interest on the promissory note is needed to determine the amount that is due, as the face value equals the maturity value.
2. Interest-Bearing Notes. In these cases, the lender has decided to charge interest on the face value. This requires you to calculate the simple interest on the face value. Therefore, the maturity value is the face value plus a simple interest amount. The method for this calculation is discussed next.

Maturity Value for Interest-Bearing Notes
	
Based on all of the elements included in the promissory note, the maturity date or end date of the promissory note must be determined before the borrower and lender can calculate simple interest. This is the date upon which the promissory note needs to be repaid. However, by Canadian law this is not the due date. The legal due date of a note is instead three days after the term specified, allowing the borrower time to repay the note without penalty in the event that the due date falls on a statutory holiday or weekend, when it might not be possible to make the payment. Interest is still charged during those three days, though. The three days’ grace period can be waived by the borrower by stating “no grace” on the promissory note.
	The following rules are used to determine the due date:
1. Specific Date or Number of Days. If the note states a specific maturity date or details the exact number of days, then the due date is three days later than the maturity date.
2. Time Period in Months. If the note states a number of months, then it is due on the same date in the month in which it matures plus three days. In the illustration, the note was issued on July 6, 2011. Six months later is January 6, 2012, plus three days gives a legal due date of January 9, 2012. A special situation arises, though, if the note is issued near or at the end of a month. For example, if the note is issued instead on August 31, 2011, six months later is February 31, 2012. Since this date does not exist, the rule is to use the last day of the month in which it matures. Therefore, the note has a maturity date of February 29, 2012, and that plus three days gives a legal due date of March 3, 2012.

[image: Teacher silhouette black and white with desk and blackboard by palomaironique]The Formula

Once you know the legal due date, calculate the time involved in the transaction using the methods discussed in Section 8.1. You calculate the maturity value using Formula 8.2 from Section 8.2, which is reproduced below and adapted for promissory notes.

P is Face Value: The face value specified by the promissory note.
S is Maturity Value: The maturity amount is what the borrower must pay to the lender upon the maturity of the note. It includes both the face value and the interest together. 



Formula 8.2 – Simple Interest for Single Payments:   S = P(1+rt)
t is Time: The time period used is the amount of time between the issue date and legal due date of the note, which includes the three days of grace. Ensure the time is expressed in the same unit as the rate.
r is Interest Rate: The interest rate specified by the promissory note. Ensure that the rate is expressed in the same unit as time.
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You use the same four steps to calculate the maturity value of a single payment as when calculating the maturity value of a promissory note. The only nuance requiring close attention lies in determining the time period.
	Working with the previous promissory note illustration, calculate the amount that John Smith owes to Bob Doe along with the amount of interest.
Step 1: Note that this promissory note is interest-bearing because of the interest rate information provided on the note. The face value or P = $5,000. The interest rate or r = 4% annually. To calculate the time, it is noted above that the legal due date of this promissory note is six months plus three days later, which is January 9, 2012. Using an appropriate date method from Section 8.1, the days between the dates equal 187 days.
Step 2: Expressing the time annually to match the annual rate, t = 187/365.
Step 3: Substituting into Formula 8.2, S = $5,000 (1 + 0.04(187/365)) = $5,102.47. Therefore, John needs to repay $5,102.47 to Bob on January 9, 2012.
Step 4: The amount of interest on the note is I = $5,102.47 − $5,000 = $102.47. 

	Example 8.4A: Maturity Value of an Interest-Bearing Promissory Note

	Corey borrowed $7,500 from Miller Enterprises on March 31, 2011. An interest-bearing promissory note was created, indicating that the money was to be repaid eight months later at an interest rate of 6% annually. Calculate the maturity value of the promissory note on the legal due date.

	Plan
	Calculate the maturity value of the promissory note (S) upon the legal due date using the stated interest rate.

	Understand
	What You Already Know
Step 1: The face value, interest rate, term, and issue date are known:
P = $7,500	r = 6% per year	
t = 8 months	
Issue date = March 31, 2011
	How You Will Get There
Step 1 (continued): Calculate the legal due date by determining the end of the term and adding three days. Transform this date into the number of days.
Step 2: While the rate is annual, the time is in days. Convert the time to an annual number.
Step 3: Apply Formula 8.2.

	Perform
	Step 1 (continued): Eight months after the issue date of March 31, 2011, is November 31, 2011. Since November has only 30 days, use the last day of November as the maturity date. Adding three days’ grace, the legal due date is December 3, 2011. Therefore, the timeframe is March 31, 2011, to December 3, 2011. By counting the days in between (1 + 30 + 31 + 30 + 31 + 31 + 30 + 31 + 30 + 2) or using a calculator, you find that there are 247 days between these dates.
Step 2: 247 days out of 365 days in a year is t = 
Step 3: S = $7,500(1 + 0.06 ()) = $7,804.52
	Calculator Instructions
[image: ]

	Present
	Corey owes Miller Enterprises $7,804.52 upon the legal due date for the promissory note.



Selling a Promissory Note Before It Matures
	
Two months ago you established a promissory note to lend your friend the $5,000 to help him start his entrepreneurial venture. Now you have unexpectedly lost your job and find yourself in need of the money you loaned out. However, the note does not require your friend to repay the debt for another four months. Is there any way you can access your money?
	During the life of a promissory note, its holder (the lender) may be unable to wait until the end of the term to get paid back and so sell the note to another investor. It is generally up to both parties to negotiate a fair interest rate for the sale of the note. This interest rate might be based on prevailing interest rates in the market at the time of the sale or just a mutually agreed-upon rate. This negotiated interest rate is sometimes called a discount rate, since the process to sell the note requires the removal of interest from the maturity value of the promissory note.

[image: cartoon cogs by tonyhewison]How It Works

When selling a promissory note before its maturity date, always follow a three-step procedure: 
Step 1: Identify the promissory note information and selling information. For the promissory note, this includes the face value of the promissory note, the agreed-upon interest rate, and the legal due date. For selling the note, the discount rate and the time of the sale must be known. If necessary, draw a timeline to illustrate the transaction as illustrated in the figure below.
[image: ]Step 2: Calculate the maturity value of the promissory note itself using the face value, promissory note rate of interest, and the time period involved with the legal due date.
Step 3: Calculate the present value of the note at the date of sale using the maturity value of the note, the new discount rate, and the time between the date of the sale and the legal due date.
Assume in the example that you negotiated an interest rate of 6% with the buyer of the promissory note, and that the date of sale was September 15, 2011. The timeline illustrates the two steps:
[image: ]Step 1: For the promissory note, the face value is $5,000, interest rate is 4% annually, and the time is from July 6, 2011, to January 9, 2012, previously calculated as 187 days. For selling the note, the discount rate is 6%. The selling date is September 15, 2011, which works out to 116 days before the legal due date. 
Step 2: Applying Formula 8.2, calculate the maturity value of the promissory note on the legal due date. From previous calculations, the promissory note is worth $5,102.47 on January 9, 2012, when the borrower repays the note. This is the value that an investor purchasing the note receives in the future.
Step 3: Now sell the note using the discount rate and time before the legal due date. Applying Formula 8.2, rearrange and solve for P = $5,102.47 / (1 + (0.06 × ) = $5,006.99.
	The $5,006.99 is how much the buyer of the promissory note pays based on the negotiated interest rate. This is sometimes called the proceeds, which is the amount of money received from a sale. The buyer now holds the promissory note and receives the full payment of $5,102.47 on January 9, 2012, from the borrower. This earns the buyer a 6% rate of interest on the investment.

[image: file important by Anonymous]Important Notes

If the original promissory note is noninterest-bearing, remember you can skip the second step above, since the face value of the note equals the maturity value upon the legal due date.

[image: Cartoon No Idea by j4p4n]Things To Watch Out For

When working with the sale of a promissory note to another investor, the most common mistake is to mix up the interest rates. Remember that you use the original, stated interest rate of the promissory note in calculating the maturity value on the legal due date. When calculating the selling price, you must use the new negotiated rate to discount the maturity value.

	Example 8.4B: Deciding You Need the Money Sooner

	On April 30, 2011, Bernie purchased some furniture from Fran’s Fine Furniture on a 10-month no payment plan. A promissory note was created establishing an interest rate of 11% and it included the clause “no grace.” The furniture purchase was for $2,234.40. On August 12, 2011, Fran’s Fine Furniture sold the promissory note to an investor at an agreed-upon interest rate of 13%. What were the proceeds of the sale?

	Plan
	Calculate the proceeds of the sale. This represents a present value calculation (P) based on the maturity value of the original promissory using the discount rate.

	Understand
	What You Already Know
Step 1: The following information about the promissory note and sale are known:
Original Promissory Note:
Issue Date = April 30, 2011	P = $2,234.40 Term = 10 months, no grace	
r = 11% per year
Sale of Promissory Note:
Sale Date = August 12, 2011	
Discount r = 13% per year
	How You Will Get There
Step 1 (continued): Calculate the legal due date, accounting for the no grace clause, and transform it into the number of days expressed annually to match the interest rate. Also calculate the number of days between the legal due date and the sale date, expressing it annually to match the interest rate.
Step 2: To arrive at the maturity value, apply Formula 8.2.
Step 3: To arrive at the present value using the new interest rate, apply Formula 8.2, rearranging for P.

	
	[image: ]

	Perform
	Step 1 (continued): Ten months from April 30, 2011, is February 30, 2012, which is adjusted to the last day of the month, or February 29, 2012. No grace period is added. By counting the days in between (1 + 31 + 30 + 31 + 31 + 30 + 31 + 30 + 31 + 31 + 29) or using a calculator, you find that there are 305 days between the dates. Thus t =  expressed annually.
Step 1 (continued): Using a selling date of August 12, 2011, and the legal due date of February 29, 2012, count the days in between (19 + 30 + 31 + 30 + 31 + 31 + 29) or use a calculator to determine there are 201 days between the dates. Thus, t =  expressed annually.
Step 2: S = $2,234.40 (1 + 0.11 ()) = $2,439.78
Step 3: 

	
	Calculator Instructions
[image: ]

	Present
	When Fran’s Fine Furniture sold the note to the investor, the proceeds of the sale were $2,276.79.



	Example 8.4C: The Sale of a Noninterest Bearing Promissory Note

	A noninterest-bearing promissory note was issued on January 31 with a face value of $10,000 and a term of eight months. On May 28 the note was sold to an investor at an agreed-upon interest rate of 5% per year. What was the sale price of the promissory note? Assume February is in a non–leap year.

	Plan
	Calculate the proceeds of the sale. This represents a present value calculation (P) based on the maturity value of the original promissory using the discount rate.

	Understand
	What You Already Know
Step 1: The following about the promissory note and sale are known:
Original Promissory Note:
Issue Date =January 31	Term = 8 months	
P = $10,000           r = 0%
Sale of Promissory Note:
Sale Date = May 28	
Discount r = 5% per year
	How You Will Get There
Step 1 (continued): Calculate the legal due date by adding three days. Also calculate the number of days between the legal due date and the sale date, expressing it annually to match the interest rate.
Step 2: The promissory note is noninterest-bearing, so the maturity value equals the face value.
Step 3: To arrive at the present value using the new interest rate, apply Formula 8.2, rearranging for P.

	
	[image: ]

	Perform
	Step 1 (continued): Add eight months to January 31, arriving at September 31. Adjust this to the last day of the month, September 30. Adding three days’ grace gives you a legal due date of October 3.
Step 1 (continued): Using a selling date of May 28 and the legal due date of October 3, count the days in between (4 + 30 + 31 + 31 + 30 + 2) or use a calculator to determine that there are 128 days between the dates. Thus, t =  expressed annually.
Step 2: P = S = $10,000
Step 3: 

	
	Calculator Instructions
[image: ]

	Present
	The promissory note was sold for $9,827.68 on May 28.





[image: Paper and Pencil 2 by isaiah658]Section 8.4 Exercises

For each of the following questions, round all money to two decimals and percentages to four decimals.

Mechanics
1. [image: ]Examine this promissory note.
a. Identify the six components of the promissory note.
b. Determine the legal due date.
c. Calculate the maturity value of the note.


For questions 2–12, solve for the unknown variables (identified with a ?) based on the information provided.
	
	Issue Date
	Term
	Legal Due Date

	2.
	January 16, 2011
	320 days
	?

	3.
	November 29, 2010
	?
	November 1, 2011

	4.
	?
	120 days
	April 11, 2012



	
	Issue Date
	Legal Due Date
	Face Value
	Term
	Interest Rate
	Maturity Value

	5.
	October 4, 2011
	?
	$33,550
	90 days
	7.1%
	?

	6.
	April 18, 2011
	?
	$72,950
	150 days
	?
	$75,014.09

	7.
	January 29, 2011
	?
	?
	270 days
	4.8%
	$8,805.16

	8.
	?
	December 23, 2011
	$29,900
	?
	6.25%
	$31,553.72



	
	Issue Date
	Face Value
	Term
	Interest Rate
	Maturity Value
	Discount Rate
	Sale Date
	Proceeds

	9.
	March 2, 2011
	$4,500
	180 days
	18.1%
	?
	21.5%
	June 20, 2011
	?

	10.
	Dec. 15, 2010
	?
	350 days
	12.2%
	$16,764.25
	13.75%
	?
	$16,196.81

	11.
	July 3, 2011
	$43,000
	165 days
	4.36%
	?
	?
	Oct. 18, 2011
	$43,490.78

	12.
	Nov. 12, 2010
	$18,750
	340 days
	?
	$19,904.10
	8.35%
	May 27, 2011
	?



Applications
13. A $20,000 promissory note is issued on June 12 for a five-month term carrying an annual interest rate of 5.5%. Calculate the maturity value of the note.
14. A noninterest-bearing note is issued on February 12 of a non–leap year in the amount of $14,250. It has a term of 10 months. It is sold on September 22 with a negotiated interest rate of 4%. Determine the proceeds of the sale.
15. A $4,700 promissory note is issued on November 12 for an 11-month term (February is a leap year) carrying an annual interest rate of 12%. It is sold on July 3 with a negotiated interest rate of 16%. Determine the proceeds of the sale.
16. A $12,600 promissory note was issued on March 13 with a term of 120 days. It acquired $541.37 of interest. What was the annual interest rate on the promissory note?
17. A $34,250 promissory note with 5.9% annual interest issued on April 30 had a value of $35,296.36 on its legal due date.
a. What is the term of the promissory note?
b. If the note was sold to an investor on August 28 for $34,853.60, what was the negotiated rate of interest on the sale?



Challenge, Critical Thinking, & Other Applications
18. An investor purchased a promissory note on June 15 for $27,329.96 using a negotiated interest rate of 10.5%. The promissory note had been issued on April 2 for a term of eight months at an interest rate of 9.25%. Calculate the original face value of the promissory note.
19. A 150-day promissory note has 18.2% annual interest. Forty-five days after the issue, the owner of the note has two offers to purchase the note. The first offer is to purchase the note immediately at an annual interest rate of 19.3%. The second offer is to purchase the note 15 days later at an annual interest rate of 21%. If money can be invested at 5% simple interest, which offer should the owner accept? What percentage more proceeds are realized that way?
20. Teagan is a good friend of the manager of Borling Industries and is looking to borrow $6,000 from the company on January 12, 2012, for a term of anywhere from 6 to 11 months. Both parties are agreeable to the following possibilities with respect to term and the corresponding interest rate.
	Term
	Interest Rate

	6 months
	9%

	7 months
	7.75%

	8 months
	7%

	9 months
	6.15%

	10 months
	5.5%

	11 months
	5%


a. If Teagan wants to pay the least amount of total interest on his promissory note, which term should he pursue? What amount of interest will he pay?
b. If Borling Industries wants to maximize the total interest on the promissory note, which term should it pursue? What amount of interest will it receive?



[bookmark: _8.5:_Application:_Loans]8.5: Application: Loans
(The Bank Comes Knocking) 
	
Almost everybody needs a little financial help from time to time. Perhaps you want to purchase a big-ticket item like a big-screen 3D HDTV without having the cash in full today to pay for it up front. However, the television is drastically on sale this week and if you wait to purchase it you will lose out and potentially have to pay full price next month. Or maybe as you flip through all of your bills you notice that though you will eventually have enough income to cover them, some of your payments fall due a few days before you will actually receive your income. What will you do for those few days until the income is deposited into your account?
	Businesses also find themselves in similar situations. Maybe a supplier is offering a special deal on a product line, but the business does not have the cash to stock up. Also typical of business operations is that they make purchases in advance of sales, so they need to spend the money before they can receive the revenue to pay for their expenses. How can a business get access to short-term financing?
	In this section, short-term financing in the form of demand loans is explored. This will include looking at loans where payments are variable as well as loans possessing fixed payments. The section ends by looking briefly at a loan you may already have—a student loan.

Demand Loans and Characteristics
	
A demand loan is a short-term loan that generally has no specific maturity date, can be paid at any time without any interest penalty, and where the lender can demand repayment in full at any time. It allows borrowing when needed and repayment when money permits, subject to the following six characteristics:
1. Credit Limit. This establishes the maximum amount that can be borrowed.
2. Variable Interest Rate. Almost all demand loans use variable simple interest rates based on the prime rate. Only the best, most secure customers can receive prime, while others usually get "prime plus" some additional amount.
3. Fixed Interest Payment Date. Interest is always payable on the same date each and every month. For simplicity, the payment is usually tied to a chequing or savings account, allowing the interest payment to occur automatically.
4. Interest Calculation Procedure. Interest is always calculated using a simple interest procedure based on the daily closing balance in the account. This means the first day but not the last day is counted.
5. Security. Loans can be secured or unsecured. Secured loans are those loans that are guaranteed by an asset such as a building or a vehicle. In the event that the loan defaults, the asset can be seized by the lender to pay the debt. Unsecured loans are those loans backed up by the general goodwill and nature of the borrower. Usually a good credit history or working relationship is needed for these types of loans. A secured loan typically enables access to a higher credit limit than an unsecured loan.
6. Repayment Structure. The repayment of the loan is either variable or fixed.
a. A variable repayment structure allows the borrower to repay any amount at any time, although a minimum requirement may have to be met such as "at least 2% of the current balance each month." A current balance is the balance in an account plus any accrued interest. Accrued interest is any interest amount that has been calculated but not yet placed (charged or earned) into an account.
b. A fixed repayment structure requires a fixed payment amount toward the current balance on the same date each and every month.

Types of Simple Interest Financing

While many types of financial tools use simple interest, these are the four most common:
1. Personal Line of Credit (LOC). A demand loan for individuals is generally unsecured and is granted to those individuals who have high credit ratings and an established relationship with a financial institution. Since it is unsecured, the credit limit is usually a small amount, such as $10,000. Repayment is variable and usually has a minimum monthly requirement based on the current balance.
2. Home Equity Line of Credit (HELOC). This is a special type of line of credit for individuals that is secured by residential homeownership. Typically, an amount not exceeding 80% of the equity in a home is used to establish the credit limit, thus enabling an individual access to a large amount of money. The interest rates tend to follow mortgage interest rates and are lower than personal lines of credit. Repayment is variable, usually involving only the accrued interest every month.
3. Operating Loans. An operating loan is the business version of a line of credit. It may or may not be secured, depending on the nature of the business and the strength of the relationship the business has with the financial institution. Repayment can be either variable or fixed.
4. Student Loans. A loan available to students to pursue educational opportunities. Although these are long-term in nature, the calculation of interest on a student loan uses simple interest techniques. These loans are not true demand loans since a student loan cannot be called in at any time. Repayment is fixed monthly.

Repayment Schedules
	
When you work with short-term loans, regardless of the repayment structure, you should always set up a repayment schedule. A repayment schedule is a table that details the financial transactions in an account including the balance, interest amounts, and payments. Table 8.6 presents the table structure used for setting up a repayment schedule.
	Date 
	Balance before Transaction
(P)
	Annual Interest Rate
(r)
	Number of Days
(t)
	Interest Charged
(I)
	Accrued Interest
	Payment (+) or Advance (−)
	Principal Amount
	Balance after Transaction

	Start Date
	
	
	
	
	
	
	
	(1)

	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)


Each number in the table corresponds to an entry below that explains how to use each column or row.
1. The first row appears if the schedule has an opening balance. In these instances, list the start date in the first column and the opening balance in the last column.
2. List the date of any transaction. This could include a payment, advance, interest rate change, or an accrued interest payment.
3. Carry this number forward from (1).
4. Record the interest rate that applies to the date interval in the first column.
5. Calculate the number of days between the date on the previous row and the current row. Remember to count the first day but not the last day. Express the number annually to match the interest rate.
6. Compute the interest charges for the date interval using Formula 8.1, I = Prt. Use (3), (4), and (5) as your values for the formula.
7. Enter the cumulative total of any unpaid or accrued interest as of the current row's date. This amount is the sum of (6) from the current row plus any number recorded in this column from the row above.
8. Enter the amount of the transaction occurring for this row of the table. Payments should be recorded as positives (credits) as they will decrease the balance, and advances should be recorded as negatives (debits) as they will increase the balance. If this is an interest payment date, one of the following two events will happen:
a. Only the interest payment occurs on this date. Copy the accrued interest from (7) into this column.
b. An additional payment or advance is made on this date. Add the accrued interest to the advance or payment, placing the sum into this column.
Regardless of which event happens, cross out the accrued interest amount in (7) as it is considered paid, so the accrued interest balance is reduced to zero once again.
9. One of two events will happen in this column:
a. On an interest payment date, subtract the accrued interest from the amount in (8).
b. On a date other than an interest payment date, any payment or advance will have its total amount applied to the principal. Therefore, carry the amount in (8) across to this column.
10. Subtract the amount in (9) from the amount in this column on the previous row to create the new balance in the account. Copy this amount to the next row in (3).

[image: cartoon cogs by tonyhewison]How It Works

Although the calculations of a repayment schedule are relatively straightforward, the complexity of the repayment schedule sometimes causes grief. When a repayment schedule is required, follow these steps: 
Step 1: Set up the repayment schedule as per the example table.
Step 2: Record the start date and the opening balance for the loan.
Step 3: In chronological order, make new row entries in the schedule by filling in the details provided in the question. You require a new row in the table whenever one of the following three events occurs:
a. A payment or advance is made.
b. An interest payment date occurs.
c. The interest rate changes.
Step 4: Starting with the first row, work left to right across the table, filling in all information. Pay particular attention to the nuances of the "Payment or Advance" and "Principal Amount" columns as discussed previously. Once a row is complete, move to the next row until you fill in the entire table.
Step 5: Calculate any totals requested such as total interest or total principal paid.

[image: file important by Anonymous]Important Notes

For simplicity in writing the numbers into repayment schedules and performing calculations, it is this textbook's practice to round all interest calculations to two decimals throughout the table. In real-world applications, you must keep track of all decimals in the account at all times.

[image: Cartoon No Idea by j4p4n]Things To Watch Out For

Because of the size of the repayment schedule and the large amount of information involved in the calculations, the number-one error is what most people call a “silly” error. It means that a wrong date is recorded, a wrong amount is written down, a payment is recorded as an advance or vice versa, or simply the wrong button is pressed on a calculator. Take the time to ensure you read and record the correct numbers and that you pause when performing calculations. For example, advances mean the balance should get bigger, while payments mean the balance should get smaller. Just by thinking for a second about the basic principles of debt you should be able to catch those silly errors.

	Example 8.5A: Operating Loan, Fixed Repayment

	On July 15, when the prime rate was set at 4%, Canadian Footwear took out an operating loan from CIBC for $8,000 at prime plus 1.25%. The terms of the loan require a fixed payment of $1,500 on the 15th of every month until the loan is repaid. The prime rate climbed by 0.5% on September 29. Create a repayment schedule for the loan and calculate the total interest paid.

	Plan
	Create the repayment schedule for the loan and sum the interest charges for the entire operating loan.

	Understand
	What You Already Know
For a fixed repayment loan, capture three important categories of information:
	Opening Balance
	Payments
	Dates of Interest Rate Changes†

	July 15: $8,000
	August 15: $1,500
September 15: $1,500
October 15: $1,500
November 15: $1,500
December 15: $1,500
January 15: $?????*
	July 15: 5.25%
September 29: 5.75%



*Note: You can presume there is a payment on January 15 since the first five payments total up to $7,500, which falls short of repaying the loan. The last payment, on January 15, is still unknown as it will be based on the remaining balance in the account plus any accrued interest.
† Calculated as prime plus 1.25%.
	How You Will Get There
Step 1: Set up a repayment table.
Step 2: Fill in the start date and opening balance.
Step 3: Chronologically fill in all information, with one transaction per row of the table.
Step 4: Work left to right and top to bottom throughout the table.
Step 5: Once you have completed this step, sum the interest charges paid on the 15th of every month.

	Perform
	Steps 1-4:
	Date 
	Balance before Transaction
(P)
	Annual Interest Rate
(r)
	Number of Days
(t)
	Interest Charged
(I = Prt)
	Accrued Interest
	Payment (+) or Advance (−)
	Principal Amount
	Balance after Transaction

	July 15
	
	
	
	
	
	
	
	$8,000.00

	Aug 15
	$8,000.00
	5.25%
	31/365
(1)
	$35.67
(2)
	$35.67
	$1,500.00
	$1,464.33
(3)
	$6,535.67
(4)

	Sept 15
	$6,535.67
	5.25%
	31/365
	$29.14
	$29.14
	$1,500.00
	$1,470.86
	$5,064.81

	Sept 29
	$5,064.81
	5.25%
	14/365
	$10.20
	$10.20
	$0.00
	$0.00
	$5,064.81

	Oct 15
	$5,064.81
	5.75%
	16/365
	$12.77
	$22.97
(5)
	$1,500.00
	$1,477.03
	$3,587.88

	Nov 15
	$3,587.88
	5.75%
	31/365
	$17.52
	$17.52
	$1,500.00
	$1,482.48
	$2,105.30

	Dec 15
	$2,105.30
	5.75%
	30/365
	$9.95
	$9.95
	$1,500.00
	$1,490.05
	$615.25

	Jan 15
	$615.25
	5.75%
	31/365
	$3.00
	$3.00
	$618.25
(6)
	$615.25
(7)
	$0.00


Select calculations and comments from the above table:
(1) This is the number of days from the date on the previous row to the current row, or July 15 to August 15. Count the first day, but not the last.
(2) I = Prt = $8,000(0.0525)(31/365) = $35.67
(3) $1,500.00 − $35.67 = $1,464.33. The accrued interest of $35.67 is now paid and can be crossed out.
(4) $8,000.00 − $1,464.33 = $6,535.67
(5) $10.20 + $12.77 = $22.97
(6) The last payment must clear the balance owing and the accrued interest: $615.25 + $3.00 = $618.25
(7) $618.25 − $3.00 = $615.25
Step 5: Total interest charges = $35.67 + $29.14 + $22.97 + $17.52 + $9.95 + $3.00 = $118.25

	Present
	To clear the operating loan it takes six payments: five of $1,500 each and a final payment of $618.25. The loan incurs total interest paid of $118.25.



	Example 8.5B: HELOC, Variable Repayment, No Minimum Requirement

	Lynne has access to a HELOC that requires only the payment of accrued interest on the first of every month. On March 1, the opening balance on her HELOC was $15,000. She took advances of $6,000 and $10,000 on March 21 and May 4, respectively. She made additional payments of $11,000 and $15,000 on April 15 and June 17. The interest rate on her HELOC sits at prime plus 2%. On March 1, the prime rate was 3%. On April 26, it rose by 0.5%. Determine the total interest paid on her HELOC from March 1 to July 1.

	Plan
	This is a HELOC using simple interest. Calculate the total interest that she had to pay in March, April, May, and June and then sum the total interest paid.

	Understand
	What You Already Know
Capture five important categories of information:
	Opening Balance
	Advances
	Payments

	March 1: $15,000
	March 21: $6,000
May 4: $10,000
	April 15: $11,000
June 17: $15,000



	Interest Payment Dates
	Dates of Interest Rate Changes*

	April 1
May 1
June 1
July 1
	March 1: 5%
April 26: 5.5%



*Calculated as prime plus 2%.
	How You Will Get There
Step 1: Set up a repayment table.
Step 2: Fill in the start date and opening balance.
Step 3: Chronologically fill in all information, with one transaction per row of the table.
Step 4: Work left to right and top to bottom throughout the table.
Step 5: Once you have completed this step, sum the accrued interest payments on April 1, May 1, June 1, and July 1.



	Perform
	Steps 1-4:
	Date 
	Balance before Transaction
(P)
	Annual Interest Rate
(r)
	Number of Days
(t)
	Interest Charged
(I = Prt)
	Accrued Interest
	Payment (+) or Advance (−)
	Principal Amount
	Balance after Transact.

	Mar 1
	
	5%
	
	
	
	
	
	$15,000

	Mar 21
	$15,000
(1)
	5%
	20/365
(2)
	$41.10
(3)
	$41.10
(4)
	−$6,000
	−$6,000
(5)
	$21,000
(6)

	Apr 1
	$21,000
	5%
	11/365
	$31.64
	$72.74
(7)
	$72.74
(8)
	$0.00
(9)
	$21,000

	Apr 15
	$21,000
	5%
	14/365
	$40.27
	$40.27
	$11,000
	$11,000
	$10,000

	Apr 26
	$10,000
	5%
	11/365
	$15.07
	$55.34
	$0.00
	$0.00
	$10,000

	May 1
	$10,000
	5.5%
	5/365
	$7.53
	$62.87
	$62.87
	$0.00
	$10,000

	May 4
	$10,000
	5.5%
	3/365
	$4.52
	$4.52
	−$10,000
	−$10,000
	$20,000

	June 1
	$20,000
	5.5%
	28/365
	$84.38
	$88.90
	$88.90
	$0.00
	$20,000

	June 17
	$20,000
	5.5%
	16/365
	$48.22
	$48.22
	$15,000
	$15,000
	$5,000

	July 1
	$5,000
	5.5%
	14/365
	$10.55
	$58.77
	$58.77
	$0.00
	$5,000


Select calculations and comments from the above table:
(1) This is the balance from the last column in the row above carried forward = $15,000.
(2) The date interval from the previous row to this row is March 1 to March 21: t = 21 − 1 = 20 days.
(3) I = Prt = $15,000(0.05)(20/365) = $41.10
(4) The accrued interest from the row above plus (3). $0 + $41.10 = $41.10
(5) Not an interest payment date, so the full payment is applied to principal = −$6,000
(6) Previous balance in the column above minus the principal portion from (5). $15,000 − (−$6,000) = $21,000
(7) The accrued interest from the row above plus interest from this row. $41.10 + $31.64 = $72.74
(8) This is an interest payment date. Carry (7) across and cross it out, reducing the accrued interest balance to zero.
(9) This is an interest payment date. Take (8) and subtract (7). $72.74 − $72.74 = $0.00
Step 5: April 1 + May 1 + June 1 + July 1 = $72.74 + $62.87 + $88.90 + $58.77 = $283.28.

	Present
	The total interest paid on the HELOC from March 1 to July 1 is $283.28.





	Example 8.5C: Personal LoC, Variable Repayment, with Minimum Requirement

	Everlyne has a personal LOC with her bank with a maximum credit limit of $10,000. The interest rate is prime plus 3.5%, and the current prime rate is 4.5%. Regardless of any account transaction activity, her bank requires on the first of every month for her to pay "the greater of 5% of the current balance or $100" from her chequing account. She is allowed to exceed her maximum credit limit, but if she does the entire balance is subject to 21% interest until such time as the balance is restored below the credit limit. On October 1, the opening balance on her LOC was $2,000. She took advances of $5,000, $6,000, and $1,000 on October 21, November 13, and December 1, respectively. She made payments of $1,000, $3,000, and $8,500 on November 1, November 20, and December 15, respectively. The prime rate decreased by 1/4% on November 5. Calculate her total required payments (not her voluntary payments) and the portion of those payments that went toward interest for the months of October, November, and December.

	Plan
	Calculate a personal LOC using simple interest to determine the total required payments on November 1, December 1, and January 1 and the amount of interest included in those payments.

	Understand
	What You Already Know
Capture five important categories of information:
	Opening Balance
	Advances
	Payments

	Oct 1: $2,000
	October 21: $5,000
Nov. 13: $6,000
December 1: $1,000
	November 1: $1,000
November 20: $3,000
December 15: $8,500



	Interest Payment Dates
	Dates of Interest Rate Changes*

	November 1
December 1
January 1
	October 1: 8%
November 5: 7.75%
Interest rate jumps to 21% if credit limit is exceeded


*Calculated as prime plus 4.5%
	How You Will Get There
Step 1: Set up a repayment table.
Step 2: Fill in the start date and opening balance.
Step 3: Chronologically fill in all information, with one transaction per row of the table.
Step 4: Work left to right and top to bottom throughout the table.
Step 5: Sum the total required payments and the interest paid.

	Perform
	Steps 1-4:
	Date 
	Balance before Transaction
(P)
	Annual Interest Rate
(r)
	Number of Days
(t)
	Interest Charged
(I = Prt)
	Accrued Interest
	Payment (+) or Advance (−)
	Principal Amount
	Balance after Transaction

	Oct 1
	
	
	
	
	
	
	
	$2,000

	Oct 21
	$2,000
	8%
	20/365
	$8.77
	$8.77
	−$5,000
	−$5,000
	$7,000

	Nov 1
	$7,000
	8%
	11/365
	$16.88
	$25.65
	$1,000 + $351.28 = $1,351.28
(1)
	$1,325.63
(2)
	$5,674.37

	Nov 5
	$5,674.37
	8%
	4/365
	$4.97
	$4.97
	$0.00
	$0.00
	$5,674.37

	Nov 13
	$5,674.37
	7.75%
	8/365
	$9.64
	$14.61
	−$6,000
	−$6,000
	$11,674.37

	Nov 20
	$11,674.37
	21%
(3)
	7/365
	$47.02
	$61.63
	$3,000
	$3,000
	$8,674.37

	Dec 1
	$8,674.37
	7.75%
	11/365
	$20.26
	$81.89
	−$1,000 + $437.81 = −$562.19
(4)
	−$644.08
(5)
	$9,318.45

	Dec 15
	$9,318.45
	7.75%
	14/365
	$27.70
	$27.70
	$8,500
	$8,500
	$818.45

	Jan 1
	$818.45
	7.75%
	17/365
	$2.95
	$30.65
	$100
(6)
	$69.35
(7)
	$749.10




	
	Select calculations and comments from the table:
(1) The required payment is the greater of 5% of the current balance or $100 regardless of her monthly account activity. The current balance is $7,000 + $25.65 = $7,025.65. Five percent of that number is $351.28. The $1,000 extra payment plus the required payment of $351.28 totals $1,351.28.
(2) The $1,351.28 − $25.65 = $1,325.63 toward the principal. The accrued interest is now paid and is crossed out.
(3) Note that by exceeding the credit limit of $10,000, she changes the interest rate to the penalty rate.
(4) The current balance is $8,674.37 + $81.89 = $8,756.26, of which 5% is $437.81. Therefore, with an advance of $1,000 and a payment of $437.81 on the same date, the net daily result is an advance of $562.19.
(5) −$562.19−$81.89=−$644.08, which is added to the principal. The accrued interest is paid and is crossed out.
(6) The current balance is $818.45 + $30.65 = $849.10, of which 5% is $42.46, so pay $100 - the greater amount.
(7) $100 − $30.65 = $69.35. The accrued interest is now paid and is crossed out.
Step 5: Total Required Payments = Nov 1 + Dec 1+ Jan 1 = $351.28 + $437.81 + $100.00 = $889.09
Total Interest Charges = Nov 1 + Dec 1 + Jan 1 = $25.65 + $81.89 + $30.65 = $138.19

	Present
	Throughout the months of October, November, and December, the total required payments on the LOC came to $889.09. Of that amount, $138.19 went toward the interest charges.



Student Loans
	
A student loan is a special type of loan designed to help students pay for the costs of tuition, books, and living expenses while pursuing postsecondary education. The Canada Student Loans Program (CSLP) is administered by the federal government and run by the National Student Loan Service Centre (NSLSC) under contract to Human Resources and Skills Development Canada (HRSDC).
	If and when you take out a student loan, the following characteristics are in place for full-time students (defined as having a 60% workload or more):
1. While you attend an educational institution, no interest is charged on your student loan nor are any payments required.
2. If you do not attend an educational institution for a continuous period of six complete months (called your grace period), you must start to repay your student loan. The fixed monthly payments are in an amount of your choosing, so long as you will repay the student loan within a maximum of 114 months. For example, if you graduate on May 3, the six-complete-month period is from June 1 to November 30 (inclusive). The first payment is due one month later on December 31 and each of the remaining payments at the end of every month thereafter.
3. During the six months, interest accrues on the student loan at a simple rate of prime + 2.5%. At the end of the grace period, the accrued interest is either converted to principal or paid in full at the student's option.
4. At the end of the grace period, you choose the interest rate on your loan. This choice cannot be changed at a future date. Your choices are as follows:
a. Variable interest rate of prime + 2.5%.
b. Fixed interest rate of prime + 5% (where prime is determined on the day that your grace period ends).
5. Interest is calculated on a simple interest basis using the exact number of days between each payment.
6. You can make variable payments at any time without any interest penalties.
7. The loan is not a demand loan. Therefore, the government is unable to demand that the loan be paid off before its due date.
	The following characteristics are different for part-time students (those with less than a 60% workload):
1. While attending school, a part-time student is charged interest (prime + 2.5%) and must make monthly interest payments, starting with the first month after taking out the student loan.
2. During the six-month grace period, the student will still be making monthly interest payments. Therefore, at the end of the grace period there is no accrued interest and no decision to be made.

[image: cartoon cogs by tonyhewison]How It Works

Mathematically, a part-time student loan requires a repayment schedule no different from ones already shown. With respect to full-time student loans, before you can set up the repayment schedule you require an additional step, namely, calculating the opening balance:
Pre-Step 1: Calculate the balance of the student loan at the end of the grace period by applying simple interest to the principal using Formulas 8.1 or 8.2 as necessary. When you perform this calculation, carry all decimals throughout the required calculations, rounding the balance only at the end. Based on the student's decision at the end of the grace period, the interest accrued over the six months will either be paid off or added to the principal.
Steps 1 through 5: These steps remain unchanged from repayment schedules. Note in step 3 that there can be no advances on a student loan when it is being repaid.

	Example 8.5D: Your Student Loan

	Rufaro has been a full-time student at the University of Manitoba for the past four years. She has just completed her bachelor of commerce degree from the Asper School of Business and her last day of exams was April 28. Her total student loan is $30,000. She has decided to take her six-month grace period and convert it to principal, then start making payments of $400 per month using the variable interest rate of prime + 2.5%. The current prime rate is 4.25%. On January 10, she will make an additional payment of $250 toward her loan. On August 27 and again on February 22, the prime rate rises by 0.5%. Construct a repayment schedule displaying only the first six months of payments. Calculate the total interest on her student loan charged for the entire year (April 30 to April 30). Assume February has 28 days.

	Plan
	You need to calculate a student loan using simple interest. First, determine the amount of interest charged during the grace period to calculate her balance owing, then set up the repayment schedule with the payments. Once you have completed this step, total the interest amounts from the table plus the grace period interest to arrive at the annual interest.

	Understand
	What You Already Know
Capture five important categories of information:
	Opening Balance
	Grace Period
	Payments
	Dates of Interest Rate Changes

	$30,000
	May 1 to October 31 inclusive—interest charged to be converted to principal on October 31.
	Nov. 30: $400
Dec. 30: $400
Jan. 10: $250
Jan. 31: $400
Feb. 28: $400
Mar. 31: $400
Apr. 30: $400
	May 1: 6.75%
Aug. 27: 7.25%
Feb. 22: 7.75%




*Calculated as prime plus 2.5%.
	How You Will Get There
Pre-Step 1: Calculate the total simple interest charged May 1 to Oct. 31. Add this amount to the opening balance as per Rufaro's choice.
Step 1: Set up a repayment table.
Step 2: Fill in the start date and opening balance.
Step 3: Chronologically fill in all information, with one transaction per row of the table.
Step 4: Work left to right and top to bottom throughout the table.
Step 5: Sum the six amounts of interest paid at the end of every month from November 30 to April 30 inclusive, and add the total interest from the pre-step to arrive at the total interest charged for the year.

	Perform
	Pre-Step 1:
	Date Range 
	Balance
(P)
	Annual Interest Rate
(r)
	Number of Days
(t)
	Interest Charged
(I = Prt)

	May 1 to Aug. 27
	$30,000
	6.75%
	31 + 30 + 31 + 26 = 118 days or 118/365
	$654.657534

	Aug. 27 to Oct. 31 inclusive
	$30,000
	7.25%
	5 + 30 + 31 = 66 days or 66/365
	$393.287671

	Total Simple Interest (rounded)
	$1,047.95


Adding to the balance, the starting balance becomes $30,000 + $1,047.95 = $31,047.95.

	
	Steps 1-4:
	Date 
	Balance before Transaction
(P)
	Annual Interest Rate
(r)
	Number of Days
(t)
	Interest Charged
(I = Prt)
	Accrued Interest
	Payment (+) or Advance (−)
	Principal Amount
	Balance after Transaction

	Nov 1
	
	
	
	
	
	
	
	$31,047.95

	Nov 30
	$31,047.95
	7.25%
	29/365
	$178.84
	$178.84
	$400.00
	$221.16
	$30,826.79

	Dec 31
	$30,826.79
	7.25%
	31/365
	$189.82
	$189.82
	$400.00
	$210.18
	$30,616.61

	Jan 10
	$30,616.61
	7.25%
	10/365
	$60.81
	$60.81
	$250.00
	$250.00
	$30,366.61

	Jan 31
	$30,366.61
	7.25%
	21/365
	$126.67
	$187.48
	$400.00
	$212.52
	$30,154.09

	Feb 22
	$30,154.09
	7.25%
	22/365
	$131.77
	$131.77
	$0.00
	$0.00
	$30,154.09

	Feb 28
	$30,154.09
	7.75%
	6/365
	$38.42
	$170.19
	$400.00
	$229.81
	$29,924.28

	Mar 31
	$29,924.28
	7.75%
	31/365
	$196.97
	$196.97
	$400.00
	$203.03
	$29,721.25

	Apr 30
	$29,721.25
	7.75%
	30/365
	$189.32
	$189.32
	$400.00
	$210.68
	$29,510.57


Step 5: Total interest = $1,047.95 + $178.84 + $189.82 + $187.48 + $170.19 + $196.97 + $189.32 = $2,160.57

	Present
	Over the entire year, Rufaro will be charged $2,160.57 of interest on her student loan.



[image: Paper and Pencil 2 by isaiah658]Section 8.5 Exercises


Mechanics
Fill in the partial repayment schedules with the missing values.
1. Woodgrain Industries took out an operating loan with RBC for $20,000 at a fixed interest rate of 8% on September 14. The operating loan requires a monthly fixed payment of $800 on the 14th of every month. Create the first three months of its repayment schedule.
	Date 
	Balance before Transaction
	Annual Interest Rate
	Number of Days
	Interest Charged
	Accrued Interest
	Payment (+) or Advance (−)
	Principal Amount
	Balance after Transaction

	Sep 14
	
	
	
	
	
	
	
	$20,000

	Oct 14
	
	8%
	
	
	
	$800
	
	

	Nov 14
	
	8%
	
	
	
	$800
	
	

	Dec 14
	
	8%
	
	
	
	$800
	
	


2. Gayle has a HELOC with MCAP Financial Corporation at an interest rate of prime + 3%. Her current balance owing on November 1 is $13,750 and she is required to make interest-only payments on the first of every month. The prime rate is set at 3.75%. She makes one payment of $2,500 on January 19. Create three months of her repayment schedule.
	Date 
	Balance before Transaction
	Annual Interest Rate
	Number of Days
	Interest Charged
	Accrued Interest
	Payment (+) or Advance (−)
	Principal Amount
	Balance after Transaction

	Nov 1
	
	
	
	
	
	
	
	$13,750

	Dec 1
	
	6.75%
	
	
	
	
	
	

	Jan 1
	
	6.75%
	
	
	
	
	
	

	Jan 19
	
	6.75%
	
	
	
	$2,500
	
	

	Feb 1
	
	6.75%
	
	
	
	
	
	


3. Grant has a personal LOC with TD Canada Trust at prime + 4.5%, where the current prime rate is 3.75%. On March 31, his balance owing was $5,000. On April 4 he advanced $1,000 and on April 24 he paid $2,250. The prime rate declined by 0.5% on April 14. He is required to make the complete interest payment at the end of every month. Create the repayment schedule for April.
	Date 
	Balance before Transaction
	Annual Interest Rate
	Number of Days
	Interest Charged
	Accrued Interest
	Payment (+) or Advance (−)
	Principal Amount
	Balance after Transaction

	Mar 31
	
	
	
	
	
	
	
	$5,000.00

	Apr 4
	
	8.25%
	
	
	
	−$1,000
	
	

	Apr 14
	
	8.25%
	
	
	
	
	
	

	Apr 24
	
	7.75%
	
	
	
	$2,250
	
	

	Apr 30
	
	7.75%
	
	
	
	
	
	


4. Amarjeet graduated from the University of Calgary on May 2 and has student loans totalling $35,000. The prime rate upon graduation was 4.5%. He has decided to pay in full the interest charged during the grace period (i.e., he is not converting it to principal) before starting monthly payments of $600 at the fixed interest rate. Calculate the total interest paid during the grace period and the first three months of his repayment schedule.
	Date 
	Balance before Transaction
	Annual Interest Rate
	Number of Days
	Interest Charged
	Accrued Interest
	Payment (+) or Advance (−)
	Principal Amount
	Balance after Transaction

	June 1
	
	
	
	
	
	
	
	$35,000

	Nov 30 (inclusive)
	
	7%
	
	
	
	
	$0.00
	

	Dec 31
	
	9.5%
	
	
	
	$600.00
	
	

	Jan 31
	
	9.5%
	
	
	
	$600.00
	
	

	Feb 29
	
	9.5%
	
	
	
	$600.00
	
	



Applications
5. A $7,500 demand loan was taken out on March 4 at a fixed interest rate of 7.72% with fixed monthly payments of $1,200. The first monthly repayment is due April 4 and the 4th of every month thereafter. Prepare a full repayment schedule for the loan.
6. Paintball Paradise took out a $17,500 operating loan on February 15 (in a non–leap year) at an interest rate of prime + 3.5% when the prime rate was 3.75%. The loan requires fixed monthly payments of $3,000 each made on the 15th of the month starting with March 15. If Paintball Paradise plans to make an additional payment of $4,500 (without penalty) on May 4 and the prime rate rises by 0.75% on June 28, construct a full repayment schedule for the loan.
7. Vertical Adventures has an open line of credit with a zero balance at its credit union using a fixed interest rate of 7.35%. On the last day of every month, the accrued interest must be paid. On July 8 and August 14, the company made advances of $15,000 and $12,000, respectively. On July 30, it made a payment of $10,000. Vertical Adventures will restore its zero balance on August 31. Construct a full repayment schedule from July 8 to August 31.
8. Scotiabank approved a $250,000 line of credit for Buhler Industries at prime + 1%. It requires only the repayment of accrued interest on the 27th of each month, which is automatically deducted from the chequing account of Buhler Industries. Buhler took out an advance on December 2 for $200,000 and made a payment of $125,000 on January 12. The prime rate was 6.5% initially and increased to 7.5% on January 4. Calculate the total interest charged to Buhler Industries on December 27 and January 27.
9. On May 9 Rainbow Daycare established an open line of credit with its bank and immediately withdrew $25,000. The interest rate was set at prime + 4.75%, and the prime rate was 6.75%. The line of credit requires a payment on the 9th of every month in the amount of "$1,000 or 5% of the current balance, whichever is greater." Rainbow Daycare took another advance of $15,000 on June 2. It made a payment of $28,000 on July 16. The prime rate decreased by 0.5% on June 30. Create a repayment schedule from May 9 to August 9 and calculate the total interest paid by Rainbow Daycare.
10. Lacy has a $40,000 student loan when she graduates on May 4, and the prime rate is set at 5.25%. She has decided at the end of the grace period to convert the interest to principal, and she sets her fixed monthly payment at $850. She opts for the variable rate on her student loan. Create the first four repayments of her repayment schedule. Calculate the total interest charged for both the grace period and the four payments combined. Assume February does not involve a leap year.
11. Genevieve has a $32,000 student loan when she graduates on September 20, at which time the prime rate is 6%. She has decided at the end of the grace period to convert the interest to principal, and she sets her fixed monthly payment at $910. She opts for the fixed rate on her student loan. The prime rate rises by 0.5% on November 3 and by another 0.5% on February 18. Create the first six repayments of her repayment schedule. Calculate the total interest charged for both the grace period and the six payments combined. Assume February has 29 days.

Challenge, Critical Thinking, & Other Applications
12. Home Run Sports has an operating loan with CIBC. The interest rate is set at prime + 3.25%, and on the 17th of every month a payment in the amount of 4% of the current balance is automatically taken from the borrower’s chequing account. The prime rate is currently 5.75%. On March 7, Home Run Sports took a first advance of $6,000. It took additional advances of $10,000, $8,000, and $12,000 on March 28, April 17, and May 24, respectively. It made payments of $4,000, $2,500, and $10,000 on April 10, May 17, and May 29. The prime rate increased by 0.25% on March 31 and by an additional 0.25% on May 31. Create a repayment schedule and calculate the total interest paid from March 7 to June 17.
13. Eyeland Optical has a line of credit with its credit union with an established credit limit of $24,000 and interest set at prime + 4.1%. Eyeland Optical is allowed to exceed its credit limit, but if it does so the entire line of credit becomes subject to 28% interest. Payment terms require the repayment of the accrued interest only on the 11th of every month. On July 8, Eyeland Optical made its first withdrawal of $10,000. It made further advances of $15,000, $15,000, and $8,000 on August 11, August 20, and August 28, respectively. It made payments of $3,500, $2,000, and $28,000 on July 31, August 15, and September 11, respectively. On October 11, Eyeland Optical restored a zero balance. The prime rate was initially 3.5%, rose by 0.25% on July 30, and declined by 0.5% on September 1. Create a repayment schedule and calculate the total interest charges from July 8 to October 11.
14. Pierre has a $40,000 student loan when he graduates on December 22. The prime rate is currently 4.25%. He decides that at the end of the grace period he will convert the interest to principal, take the variable interest rate, and set his fixed monthly payment at $750. The prime rate rises by 0.5% on each of February 15, April 15, June 30, August 15, and November 30. He makes additional payments of $500 on each of September 3, October 21, and December 6. Create a repayment schedule and calculate the total interest charged to Pierre from January 1 to December 31. Assume February has 29 days.

15. Use the following information for a student loan (assume February does not involve a leap year):
Prime Rate: 5% on June 1, rising by 0.25% on September 13, rising by 0.5% on January 25, rising by 1% on March 18.
Grace Period: June 1 to November 30 (inclusive)
Total Student Loan as of June 1: $13,000
Chosen Fixed Payment: $350
There are essentially four options on this loan:
	Option
	Grace Period Interest on November 30
	Interest Rate

	1
	Pay it off 
	Variable

	2
	Convert to principal 
	Variable

	3
	Pay it off
	Fixed

	4
	Convert to principal
	Fixed


For each option, create a complete repayment schedule and calculate the total interest charges. How much less interest than the worst option does the best option incur?



[bookmark: _8.6:_Application:_Treasury]8.6: Application: Treasury Bills & Commercial Papers
(When Governments and Businesses Borrow) 
	
Where does the government go to borrow money? The evening news you are watching announces that Canada’s national debt has ballooned from $458 billion in 2008 to over $654 billion in August 2012. This means the government has borrowed this money from somewhere. You begin to wonder where . . . it can’t exactly walk into the country’s largest bank (RBC) and ask for a $654 billion loan! Although RBC is Canada's largest banking institution and in 2012 it ranked 70th on the Forbes Global 2000 list of the world's biggest public companies, it still does not have enough money to lend to the government. If a government cannot get a loan from a financial institution, then how do federal and provincial governments borrow money in such large amounts?

Treasury Bills: The Basics
	
The answer lies in treasury bills, better known as T-bills, which are short-term financial instruments that both federal and provincial governments issue with maturities no longer than one year. Approximately 27% of the national debt is borrowed through T-bills.
	Who purchases these T-bills? It is a two-tiered process. First, major investment companies and banks purchase the T-bills in very large denominations (such as $1 million or $10 million). Then these organizations break the T-bills down into bite-size chunks (such as $1,000 denominations) and sell them to their customers and other investors like you and me, at a profit of course. In essence, it is you and I who finance the debt of Canada!
	Here are some of the basics about T-bills:
1. The Government of Canada regularly places T-bills up for auction every second Tuesday. Provincial governments issue them at irregular intervals.
2. The most common terms for federal and provincial T-bills are 30 days, 60 days, 90 days, 182 days, and 364 days.
3. T-bills do not earn interest. Instead, they are sold at a discount and redeemed at full value. This follows the principle of "buy low, sell high." The percentage by which the value of the T-bill grows from sale to redemption is called the yield or rate of return. From a mathematical perspective, the yield is calculated in the exact same way as an interest rate is calculated, and therefore the yield is mathematically substituted as the discount rate in all simple interest formulas. Up-to-date yields on T-bills can be found at www.bankofcanada.ca/en/rates/monmrt.html.
4. The face value of a T-bill (also called par value) is the maturity value, payable at the end of the term. It includes both the principal and yield together.
5. T-bills do not have to be retained by the initial investor throughout their entire term. At any point during a T-bill’s term, an investor is able to sell it to another investor through secondary financial markets. Prevailing yields on T-bills at the time of sale are used to calculate the price.

Commercial Papers - The Basics
	
A commercial paper (or paper for short) is the same as a T-bill except that it is issued by a large corporation instead of a government. It is an alternative to short-term bank borrowing for large corporations. Most of these large companies have solid credit ratings, meaning that investors bear very little risk that the face value will not be repaid upon maturity.
	For a corporation, papers tend to be a cheaper source of financing than borrowing from a bank. The yields paid to investors are less than the interest rate the corporation is charged by the bank. The corporation can also make its financing even cheaper by offering the commercial paper directly to investors to avoid intermediary brokerage fees and charges. Finally, commercial papers are not subject to strict financial requirements and registration, such as stocks and bonds require; therefore, they pose easy access to funds in the short-term for a corporation.
	Commercial papers carry the same properties as T-bills. The only fundamental differences lie in the term and the yield:
1. The terms are usually less than 270 days but can range from 30 days to 364 days. The most typical terms are 30 days, 60 days, and 90 days.
2. The yield on commercial papers tends to be slightly higher than on T-bills since corporations do carry a higher risk of default than governments.

[image: cartoon cogs by tonyhewison]How It Works

Mathematically, T-bills and commercial papers operate in the exact same way. The future value for both of these investment instruments is always known since it is the face value. Commonly, the two calculated variables are either the present value (price) or the yield (interest rate). The yield is explored later in this section. Follow these steps to calculate the price: 
Step 1: The face value, yield, and time before maturity must be known. Draw a timeline if necessary, as illustrated below, and identify the following:
1. The face value (S).
2. The yield (r) on the date of the sale, which is always expressed annually. Remember that mathematically the yield is the same as the discount rate.
3. The number of days (t) remaining between the date of the sale and the maturity date. Count the first day but not the last day. Express the number of days annually to match the annual yield.

[image: ]

Step 2: Apply Formula 8.2, rearranging and solving for the present value, which is the price of the T-bill or commercial paper. This price is always less than the face value.

[image: Top Secret by Mogwai] Paths To Success

When you calculate the price of a T-bill or commercial paper, the only important pieces of information are the face value, the yield or discount rate on the date of sale, and how many days remain until maturity. Any prior history of the T-bill or commercial paper does not matter in any way. What the market rate was yesterday or last week or upon the date of issue does not impact today's price. Likewise, the number of days since the date of issue does not matter. What an investor paid for it three weeks ago is irrelevant. When calculating the price, pay attention only to the current market information and the future. Ignore the history!

[image: Lost in thought by hefedute]  Give It Some Thought

1. All other variables remaining stable, what happens to the price (present value) of a T-bill or commercial paper if the discount rate increases?
2. An investor purchases a T-bill when the yield is 3%. A few months later, the investor sells the T-bill when the yield has dropped to 2%. Will the investor realize a yield of 3%, more than 3%, or less than 3% on the investment?
Solutions:
1. The price is lower because more yield must be realized on the investment.
2. More than 3%. Since the T-bill yield is lower when sold, the price of the T-bill increases, resulting in the investor receiving more money on the investment. This raises the investor's return on investment.









	Example 8.6A: Price of a Treasury Bill

	A Government of Canada 182-day issue T-bill has a face value of $100,000. Market yields on these T-bills are 1.5%. Calculate the price of the T-bill on its issue date.

	Plan
	Calculate the price that an investor will pay for the T-bill, or P.

	Understand
	What You Already Know
Step 1: The T-bill maturity value, term, and yield are known:
S = $100,000		r = 1.5%	 t = 182/365
	How You Will Get There
Step 2: Apply Formula 8.2, rearranging for P.

	
	[image: ]

	Perform
	Step 2: $100,000 = P(1 + 0.015 × )
             

	Present
	An investor will pay $99,257.61 for the T-bill. If the investor holds onto the T-bill until maturity, the investor realizes a yield of 1.5% and receives $100,000.



	Example 8.6B: Selling a Commercial Paper during Its Term

	Pfizer Inc. issued a 90-day, $250,000 commercial paper on April 18 when the market rate of return was 3.1%. The paper was sold 49 days later when the market rate of return was 3.63%. Calculate the price of the commercial paper on its date of sale.

	Plan
	Calculate the price that an investor pays for the commercial paper on its date of sale, or P.

	Understand
	What You Already Know
Step 1: Note that the historical rate of return of 3.1% is irrelevant to the price of the commercial paper today. The number of days elapsed since the date of issue is also unimportant. The number of days before maturity is the key piece of information. The commercial paper maturity value, term, and yield are:
S = $250,000		r = 3.63%		t = 90 − 49 = 41 days or 41/365
	How You Will Get There
Step 2: Apply Formula 8.2, rearranging for P.
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	Perform
	Step 2: $250,000 = P(1 + 0.0363 × )
             

	Present
	An investor pays $248,984.76 for the commercial paper on the date of sale. If the investor holds onto the commercial paper for 41 more days (until maturity), the investor realizes a yield of 3.63% and receives $250,000.



[image: cartoon cogs by tonyhewison]How It Works

Calculating a Rate of Return: Sometimes the unknown value when working with T-bills and commercial papers is the yield, or rate of return. In these cases, follow these steps to solve the problem:
Step 1: The face value, price, and time before maturity must be known. Draw a timeline if necessary, as illustrated below, and identify: 
1. The face value (S)
2. The price on the date of the sale (P)
[image: ]
3. The number of days (t) remaining between the date of the sale and the maturity date. Count the first day but not the last day. Express the number of days annually so that the calculated yield will be annual.
Step 2: Apply Formula 8.3, I = S − P, to calculate the interest earned during the investment.
Step 3: Apply Formula 8.1, I = Prt, rearranging for r to solve for the interest rate (or yield or rate of return).

[image: Top Secret by Mogwai] Paths To Success

When you solve for yield, you will almost always find that the purchase price has been rounded to two decimals. This means the calculation of the yield is based on an imprecise number. The results are likely to show small decimals such as 3.4005%. In this example, the most likely yield is 3.40% with the 0.0005% appearing because of rounding. Yields on T-bills and commercial papers typically do not have more than two decimal places, which means that decimals in the third position or more are most likely caused by a rounding error and should be rounded off to two decimals accordingly.

	Example 8.6C: Figuring Out Rates of Return for Multiple Investors

	Marlie paid $489,027.04 on the date of issue for a $500,000 face value T-bill with a 364-day term. Marlie received $496,302.21 when he sold it to Josephine 217 days after the date of issue. Josephine held the T-bill until maturity. Determine the following:
a. Marlie's actual rate of return
b. Josephine's actual rate of return
c. If Marlie held onto the T-bill for the entire 364 days instead of selling it to Josephine, what would his rate of return have been?
d. Comment on the answers to (a) and (c).

	Plan
	Calculate three yields or rates of return (r) involving Marlie and the sale to Josephine, Josephine herself, and Marlie without the sale to Josephine. Afterwards, comment on the rate of return for Marlie with and without the sale.

	Understand
	What You Already Know
Step 1: The present values, maturity value, and terms are known:
	a. Marlie with sale
	b. Josephine
	c. Marlie without sale

	P = $489,027.04
	P = $496,302.21
	P = $489,027.04

	S = $496,302.21
	S = $500,000.00
	S = $500,000.00

	t = 217/365
	364 − 217 = 147 days remaining
t = 147/365
	t = 364/365



	How You Will Get There
Step 2: For each situation, calculate the I by applying Formula 8.3.
Step 3: For each situation, apply Formula 8.1, rearranging for r.
Step 4: Compare the answers for (a) and (c) and comment.
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	Perform
		
	a. Marlie with sale to Josephine
	b. Josephine by herself
	c. Marlie without sale to Josephine

	Step 2: Calculate I
	I = $496,302.21 − $489,027.04 = $7,275.17
	I = $500,000.00 − $496,302.21 = $3,697.79
	I = $500,000.00 − $489,027.04 = $10,972.96

	Step 3: Calculate r
	
	
	




	Present
	When Marlie sold the T-bill after holding it for 217 days, he realized a 2.50% rate of return. Josephine then held the T-bill for another 148 days to maturity, realizing a 1.85% rate of return. If Marlie hadn't sold the note to Josephine and instead held it for the entire 364 days, he would have realized a 2.25% rate of return.
Step 4: The yield on the date of issue was 2.25%. Marlie realized a higher rate of return because the interest rates in the market decreased during the 217 days he held it (to 1.85%, which is what Josephine is able to obtain by holding it until maturity). This raises the selling price of the T-bill. If his investment of $489,027.04 grows by 2.25% for 217 days, he has $6,541.57 in interest. The additional $733.60 of interest (totalling $7,275.17) is due to the lower yield in the market, increasing his rate of return to 2.50% instead of 2.25%.



[image: Paper and Pencil 2 by isaiah658]Section 8.6 Exercises

For each of the following questions, round all money to two decimals and percentages to four decimals.

Mechanics
For questions 1–7, solve each of the following T-bills or commercial papers for the unknown variables (identified with a ?) based on the information provided.
	
	Purchase Price on Date of Issue
	Term (days)
	Yield
	Face Value

	1.
	?
	90
	1.75%
	$100,000

	2.
	$240,663.83
	364
	?
	$250,000

	3.
	?
	270
	5.67%
	$500,000

	4.
	$295,796.45
	182
	?
	$300,000

	5.
	$73,307.58
	?
	4.63%
	$75,000

	6.
	$9,931.92
	?
	2.78%
	$10,000

	7.
	$190,175.88
	364
	5.18%
	?





Applications
8. A 60-day, $90,000 face value commercial paper was issued when yields were 2.09%. What was its purchase price?
9. A Government of Canada V39065 issue 90-day T-bill achieved its highest rate of return on May 24, 2000, with a yield of 5.74%. It realized its lowest rate of return on February 26, 2010, with a yield of 0.16%. Calculate the purchase price of a $100,000 T-bill on each of these dates. In dollars, how much more yield did an investor realize in 2000 than in 2010?
10. A Government of Canada V121780 issue 364-day T-bill achieved its highest rate of return on May 17, 2000, with a yield of 6.31%. It realized its lowest rate of return on May 6, 2009, with a yield of 0.42%. Calculate the purchase price of a $55,000 T-bill on each of these dates. In dollars, how much more yield did an investor realize in 2000 than in 2009?
11. Pawan is the marketing manager for Cyanamid Canada. His company will execute a marketing program half a year from now that requires a $500,000 investment. If his finance department had $485,000 to invest today into a 182-day $500,000 face value commercial paper yielding 4.55%, would it have enough money to purchase the commercial paper? Show calculations to support your answer.
12. A 182-day Province of Manitoba T-bill with a face value of $250,000 was issued 102 days ago, when the yield was 4.3%. What is its purchase price today if the current rate of return is 4.53%?
13. William purchased a $110,000 270-day commercial paper on its date of issue, when the yield was 3.89%. He sold it 178 days later when yields had increased to 4.03%. How much money did William earn on his investment?
14. Dollar Thrifty Automotive Group issued a $1,000,000, 180-day commercial paper. A bank purchased the paper for $975,560.21 on the issue date. What was the yield for the commercial paper on its issue date?
15. A 90-day Province of Ontario T-bill with a $35,000 face value matures on December 11. Farrah works for Hearthplace Industries and notices that the company temporarily has some extra cash available. If she invests the money on October 28, when the yield is 4.94%, and sells the T-bill on November 25, when the yield is 4.83%, calculate how much money Farrah earned and the rate of return she realized.
16. On August 8, Harriet invested in a $150,000 Canadian Wheat Board commercial paper on its date of issue with a 220-day term at a yield of 5.98%. On October 15, she sold the commercial paper to another investor when the current market rate was 5.75%. Calculate the amount of money earned and the rate of return realized.

Challenge, Critical Thinking, & Other Applications
17. Philippe purchased a $100,000 Citicorp Financial 220-day commercial paper for $96,453.93. He sold it 110 days later to Damien for $98,414.58, who then held onto the commercial paper until its maturity date. 
a. What is Philippe’s actual rate of return?
b. What is Damien’s actual rate of return?
c. What is the rate of return Philippe would have realized if he had held onto the note instead of selling it to Damien?
d. Comment on your answers to the above.
18. It is interesting to note another application of the percent change Formula 3.1. Recall, . In the case of simple interest and solving for rate of return, assign S = New, P = Old, and r = Δ%. Therefore, you rewrite the formula as  . It is critical to recognize that the r is based on the implied time period between the S and P. If the S is 100 days after the P, then the r is a “% per 100 days.” Since r is expressed annually, you must convert it by dividing by the period and multiplying by 365. Recalculate questions 2 and 4, showing how to arrive at the same answer by using the percent change formula.

Spreadsheet Applications
19. Calculate the purchase price of a $10,000 T-bill with a yield of 2.95% using different terms of 30 days, 60 days, 90 days, 182 days, and 364 days. What do you observe about the purchase price when comparing these various terms?
20. Take a $100,000, 364-day T-bill that had a rate of return of 4.73% upon issue.
a. Calculate the purchase price on the date of issue, and also calculate the purchase price if the rate of return had been higher or lower by 1% on the date of issue.
b. Repeat part (a) on the 120th day and the 240th day after the date of issue.
c. Compare your answers to (a) and (b) above and comment on your findings.
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Key Concepts Summary

Section 8.1: Principal, Rate, Time (How Does Interest Work?)
· Calculating the amount of simple interest either earned or charged in a simple interest environment 
· Calculating the time period when specific dates or numbers of days are involved 
· Calculating the simple interest amount when the interest rate is variable throughout the transaction 
Section 8.2: Moving Money Involving Simple Interest (Move and Nobody Gets Hurt) 
· Putting the principal and interest together into a single calculation known as maturity value 
· Altering a financial agreement and establishing equivalent payments 
Section 8.3: Application: Savings Accounts and Short-Term GICs (Safe and Secure) 
· How to calculate simple interest for flat-rate and tiered savings accounts 
· How to calculate simple interest on a short-term GIC 
Section 8.4: Application: Promissory Notes (A Promise Is a Promise) 
· The characteristics of a promissory note 
· Calculating the maturity value of a promissory note 
· Selling a promissory note before its maturity date 
Section 8.5: Application: Loans (The Bank Comes Knocking) 
· Demand loans, their characteristics, and the common forms they take 
· Establishing a repayment schedule for demand loans 
· The characteristics of a student loan and how it is repaid 
Section 8.6 Application: Treasury Bills and Commercial Papers (When Governments and Businesses Borrow) 
· The characteristics of treasury bills 
· The characteristics of commercial papers 
· Calculating the price of T-Bills and commercial papers 
· Calculating the yield of T-Bills and commercial papers 

The Language of Business Mathematics
accrued interest  Any interest amount that has been calculated but not yet placed (charged or earned) into an account.
commercial paper  A short-term financial instrument with maturity no longer than one year that is issued by large corporations.
compound interest  A system for calculating interest that primarily applies to long-term financial transactions with a time frame of one year or more; interest is periodically converted to principal throughout a transaction, with the result that the interest itself also accumulates interest.
current balance  The balance in an account plus any accrued interest.
demand loan  A short-term loan that generally has no specific maturity date, may be paid at any time without any interest penalty, and where the lender may demand repayment at any time.
discount rate  An interest rate used to remove interest from a future value.
equivalent payments  Two payments that have the same value on the same day factoring in a fair interest rate.
face value of a T-bill  The maturity value of a T-bill, which ispayable at the end of the term. It includes both the principal and interest together.
fixed interest rate  An interest rate that is unchanged for the duration of the transaction.
future value  The amount of principal with interest at a future point of time for a financial transaction. If this future point is the same as the end date of the financial transaction, it is also called the maturity value.
guaranteed investment certificate (GIC)  An investment that offers a guaranteed rate of interest over a fixed period of time.
interest amount  The dollar amount of interest that is paid or earned.
interest rate  The rate of interest that is charged or earned during a specified time period.
legal due date of a note  Three days after the term specified in an interest-bearing promissory note is the date when a promissory note becomes legally due. This grace period allows the borrower to repay the note without penalty in the event that the due date falls on a statutory holiday or weekend.
maturity date  The date upon which a transaction, such as a promissory note, comes to an end and needs to be repaid.
maturity value  The amount of money at the end of a transaction, which includes both the interest and the principal together.
present value The amount of money at the beginning of a time period in a transaction. If this is in fact the amount at the start of the financial transaction, it is also called the principal. Or it can simply be the amount at some time earlier before the future value was known. In any case, the amount excludes the interest.
prime rate  An interest rate set by the Bank of Canada that usually forms the lowest lending rate for the most secure loans.
principal  The original amount of money that is borrowed or invested in a financial transaction.
proceeds  The amount of money received from a sale.
promissory note  An unconditional promise in writing made by one person to another person to pay a sum of money on demand or at a fixed or determinable future time.
repayment schedule  A table that details the financial transactions in an account, including the balance, interest amounts, and payments.
savings account  A deposit account that bears interest and has no stated maturity date.
secured loan  Those loans that are guaranteed by an asset such as a building or a vehicle that can be seized to pay the debt in case of default.
simple interest  A system for calculating interest that primarily applies to short-term financial transactions with a time frame of less than one year.
student loan  A special type of loan designed to help students pay for the costs of tuition, books, and living expenses while pursuing postsecondary education.
time period  The length of the financial transaction for which interest is charged or earned. It may also be called the term.
treasury bills  Short-term financial instruments with maturities no longer than one year that are issued by both federal and provincial governments.
unsecured loan  Those loans backed up by the general goodwill and nature of the borrower.
variable interest rate  An interest rate that is open to fluctuations over the duration of a transaction.
yield  The percentage increase between the sale price and redemption price on an investment such as a T-bill or commercial paper.

The Formulas You Need to Know
	
Symbols Used
S = maturity value or future value in dollars
I = interest amount in dollars
P = principal or present value in dollars
r = interest rate (in decimal format)
t = time or term

Formulas Introduced
Formula 8.1 Simple Interest: I = Prt (Section 8.1)
Formula 8.2 Simple Interest for Single Payments: S = P(1 + rt) (Section 8.2)
Formula 8.3 Interest Amount for Single Payments: I = S − P (Section 8.2)




Technology
	
Calculator
The following calculator functions were introduced in this chapter:
Date Function
· [image: ]2nd Profit to access.
· Enter two of the three variables (DT1, DT2, DBD) by pressing Enter after each input and using  and  to scroll through the display. The variables are:
· DT1 = The starting date of the transaction
· DT2 = The ending date of the transaction
· DBD = The days between the dates, counting the first day but not the last, which is the time period of the transaction.
· ACT / 360 = A setting for determining how the calculator determines the DBD. In Canada, you should maintain this setting on ACT, which is the actual number of days. In other countries, such as the United States, they treat each year as having 360 days (the 360 setting) and each month as having 30 days. If you need to toggle this setting, press 2nd SET.
· Enter all dates in the format of MM.DDYY, where MM is the numerical month, DD is the day, and YY is the last two digits of the year. DD and YY must always be entered with both digits.
· Press CPT on the unknown (when it is on the screen display) to compute the answer.

[image: Paper and Pencil 2 by isaiah658]Chapter 8 Review Exercises
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Mechanics
1. If $4,000 is borrowed from April 3 to June 22 at a simple interest rate of 3.8%, how much interest is paid on the loan?
2. A savings account pays flat-rate interest of 1.45%. If a balance of $3,285.40 is maintained for the entire month of August, how much interest does the savings account earn?
3. What is the legal due date and maturity value on that date for a 125-day $51,000 promissory note issued on May 14 at 
4. A full-time student graduated from college on December 16, 2013, with $26,500 in outstanding student loans. Calculate the interest accrued during his grace period if the prime rate is 4.7%.
5. A 182-day $1,000,000 Government of British Columbia T-bill was issued when the market rate of return was 4.21%. Calculate the purchase price of the T-bill on its issue date.
6. If you place $8,000 into a 300-day short-term GIC at Scotiabank earning 0.95% simple interest, how much will you receive when the investment matures?

Applications
7. Proper accounting procedures require accountants to separate principal and interest components on any loan. Allocate the principal and interest portions of a $24,159.18 payment clearing a 147-day loan at 8.88%.
8. Cadillac Fairview withdrew $115,000 from its operating loan account on September 4 to perform some needed maintenance on one of its properties. The operating loan requires interest at prime + 3% and fixed $25,000 monthly payments starting October 1. The company thinks it can make an additional payment of $35,000 on November 18. The prime rate on the date of withdrawal was 3.6%, and it increased by 0.5% on October 27. Construct a full repayment schedule for this loan.
9. As part of your financial plan for retirement, you purchased a 270-day $25,000 commercial paper on its date of issue, July 14, when market yields were 2.94%. 234 days later, you sold the note when market yields were 2.76%. What rate of return did you realize on your investment?
10. Alterna Savings and Bank offers a Daily Interest Savings Account with posted interest rates as indicated in the table below. The entire balance qualifies for the posted rate, and interest is calculated daily based on the closing balance.
	Balance
	Interest Rate

	$0–$5,000.00
	0.10%

	$5,000.01–$10,000.00
	0.15%

	$10,000.01–$25,000.00
	0.20%

	$25,000.01 and up
	0.25%


BOS Designer Candles Inc. has an opening balance in July of $17,500. Three deposits in the amounts of $6,000, $4,000, and $1,500 were made on July 4, July 18, and July 22, respectively. Two withdrawals in the amount of $20,000 and $8,000 were made on July 20 and July 27, respectively. What interest for the month of July will Alterna deposit to the account on August 1?
11. Shannon has a $68,000 student loan when she graduates on August 28, 2014, and the prime rate is set at 4.9%. She will convert the interest to principal at the end of her grace period, and she elects to take the variable rate on her student loan. She sets her fixed monthly payment at $1,400. The prime rate decreases by 0.5% on January 15 and rises by 0.75% on April 25. Compute the first six repayments of her repayment schedule. Calculate the total interest charged for both the grace period and the six payments combined.
12. Sturm put $48,700 into a 10-month term deposit, but needed to withdraw the funds after five months to deal with a family emergency. The credit union penalized him 2.35% off of his interest rate for the early withdrawal and deposited $49,602.98 into his account.
a. What was Sturm's original interest rate?
b. How much interest, in dollars, was he penalized for the early withdrawal?
13. Jerry's Concrete allows his customers to create six-month promissory notes on any stamped concrete driveway project with interest at 8.9%. Three months after completing a $17,300 job on March 2, 2014, Jerry had some liquidity problems and sold the promissory note to a financial institution at an interest rate of 10.35%. Calculate Jerry's proceeds on the sale.
14. Three hundred days from now you will be departing on a backpacking trip through Europe. You need $4,000 in spending money to take with you. Today, you currently have saved $3,960.
a. If you place your money in consecutive 100-day short-term GICs earning 1.02%, will you meet your goal? Assume the full maturity values are reinvested into the next GIC.
b. What would the interest rate need to be if you had placed your money into a single 300-day short-term GIC to reach your goal?

Challenge, Critical Thinking, & Other Applications
15. A credit union posts the following tiered interest rate structure for its savings accounts. Only each tier is subject to the posted rate and is computed using the daily opening balance in the account. Interest is deposited to the account on the last day of every month.
	Balance
	Interest Rate

	$0–$4,000.00
	0.15%

	$4,000.01–$8,000.00
	0.25%

	$8,000.01 and up
	0.45%


On August 1, the opening balance was $6,400. Three deposits of $2,000, $3,500, and $1,500 were made on August 3, August 10, and August 27, respectively. Two withdrawals of $7,000 and $1,900 were made on August 6 and August 21, respectively. Compute the total interest earned for the month of August.
16. Island Lakes Dental (ILD) found itself with an urgent need to replace its X-ray machine when its existing machine suddenly became inoperable. It borrowed $43,000 on May 12 from its operating loan with interest set at prime + 2.4%. The prime rate was 2.75% and increased by 0.5% on June 5. The loan requires payment of the balance in full when the balance is less than $5,000, or 10% of the current balance on the first of every month. ILD made payments of $15,000 on May 29 and $21,000 on June 21. Create a full repayment schedule for its operating loan and calculate the total interest charged on the purchase.
17. Pendragon Inc. has an operating loan with a balance of $52,000 on September 1 with interest set at prime + 4.75%. On the first of every month the operating loan requires repayment of the accrued interest only. The current prime rate is 4.75% and will decrease to 4.25% on October 7. On September 15, it has a 270-day $20,000 GIC with 3.8% interest maturing. On October 15, it has a 320-day $18,000 GIC with 3.68% interest maturing. It will use these maturing investments to pay down its operating loan. Construct a repayment schedule from September 1 to November 1 only.
18. A 364-day, $50,000 face value T-bill is issued when market yields are 2.85%. The T-bill is sold to another investor every 91 days until maturity, with yields of 3.1%, 2.98%, and 3.15% on each of the dates of sale, respectively. Compute the purchase price for each investor, including the date of issue. For each investor, calculate the actual rate of return realized on their investment.

19. Brant and Sylvia have a prime + 2.35% HELOC with a $30,000 balance on March 1 with accrued interest payable on the first of every month. They also have a savings account with a $10,000 balance on March 1 earning 0.85% payable on the first of every month. On March 18 they deposited $4,000 into the savings account. On both March 5 and March 30 they transferred $3,000 from their savings to their HELOC. Prime was initially at 3.75% but increased to 4.25% on March 22. Calculate the balance on April 1 in both the savings account and the HELOC.
20. Norbert is looking to make a short-term investment for 120 days with the $25,000 he just inherited from his father’s estate. His options are as follows. Compute the maturity values of each of the options and rank his choices.
a. Two back-to-back 60-day GICs earning 2.25% today, with a forecasted rate of 2.5% 60 days from now. Assume the full maturity value is rolled over into the next investment.
b. One 120-day GIC earning 2.35%.
c. A 90-day $25,000 face value T-bill earning 2.28% followed by a 30-day $25,000 face value T-bill earning a projected 2.38%. Assume any leftover funds are invested to earn 0.85% interest.


[bookmark: _Chapter_8_Case]Chapter 8 Case Study 
Managing A Company's Investments

The Situation
As with most mid-size to large companies, Lightning Wholesale has a finance department to manage its money. The structure of Lightning Wholesale’s financial plan allows each department to have its own bank account from which all expenses, purchases, and charges are deducted. This same account has all revenues and interest deposited into it.
	The manager of the sporting goods department wants a summary of all interest amounts earned or charged to her department for the year 2013. This will allow her to better understand and assess the financial policies of the company and make any necessary changes for 2014.

[image: ]The Data
	Month
	Total Sales Revenue
	Cost of Goods Sold
	Operating Expenses

	January
	$1,798
	$2,102
	$156

	February
	$2,407
	$2,242
	$100

	March
	$2,568
	$2,606
	$222

	April
	$2,985
	$2,719
	$258

	May
	$3,114
	$2,831
	$269

	June
	$3,242
	$2,887
	$280

	July
	$3,306
	$3,363
	$286

	August
	$3,852
	$4,203
	$333

	September
	$4,815
	$6,306
	$525

	October
	$7,222
	$11,210
	$625

	November
	$12,839
	$8,408
	$1,111

	December
	$9,630
	$1,569
	$833


(All numbers in thousands of dollars) 
Important Information
· The balance in the sporting goods bank account on December 31, 2012, was $2,245,636.45.
· The bank account permits a negative balance, which the bank treats as an operating loan. The interest rate on any operating loan is prime + 0.5%. Accrued interest is placed into the account on the last day of each month.
· When a positive balance exists, the bank pays interest at 0.85% on the first $50,000 in the account and 1.2% only on the portion above $50,000. Interest is deposited on the last day of each month.
· On the last day of each month, the finance department purchases T-bills in the market that will mature by the last day of the next month. The face value of T-bills are bought in denominations of exactly $100,000 in a quantity as permitted by the current balance in the bank account. If the bank account has a negative balance (i.e., it is using its operating loan), no T-bills are purchased that month. For example, if the bank account has a balance of $350,000 on March 31, three $100,000 T-bills will be purchased with 30 days left to maturity.
· Assume all revenues are deposited to the account at the end of the corresponding month.
· Assume all cost of goods sold and operating expenses are deducted at the end of the corresponding month.
· For simplicity, assume the balance in the bank account remains unchanged throughout each month.



Your Tasks
The manager wants a report that summarizes the following information from December 31, 2012, to December 31, 2013:
a. The total interest earned through T-bill investments.
b. The total interest earned from the bank account.
c. The total interest charged by any operating loans.
d. The final balance in the bank account as of December 31, 2013, when no purchases of T-bills for January 2014 have been made.
	
In order to meet the manager’s requirements, work through 2013 month by month starting from December 31, 2012, by following the steps below. Once arriving at December 31, 2013, use the answers to provide the four pieces of information requested by the manager.
1. Using the opening balance, determine the face value of T-bills that can be purchased. If the balance is negative, no T-bills are purchased, so skip to step 4.
2. Calculate the purchase price of the T-bills using the current market yield and the number of days until the end of the next month. The difference between the purchase price and the face value is the total interest earned for the month by T-bills.
3. Deduct the purchase price of the T-bills from the balance in the account.
4. Examine the account balance.
5. If the balance is positive, calculate the interest earned for the month based on the tiered interest rate structure. This is the total interest earned by the investment for the month.
6. If the balance is negative, charge interest to the account for the month using the interest rate charged by the bank. This is the total interest charged by the operating loan for the month.
7. To figure out the balance at the end of the next month, take the balance from step 4, add the face value of the T-bills that are maturing at the end of the month, add any interest earned from the bank account (step 4a), deduct any interest charged on the operating loan (step 4b), add the revenues for the month, and deduct the expenses and cost of goods sold for the month.
8. Go back to step 1 and repeat for the next month.
9. When all months are complete, calculate the required totals and present the requested summary information to the manager.
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